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Abstract 

This dissertation provides the foundation for a research program in frugal digital innovation. 

"Frugal Digital Innovation” is a specific form of frugal innovation digital technologies play a pivotal role 

in enabling firm-level capabilities to overcome challenges of resource-constrained business environments. 

Frugal digital innovation is centered on development of products/services with a sharp focus on 

affordability, simplicity, and sustainability. The dissertation is rooted in two contexts – with case studies 

conducted in both an emerging economy (India) and a developed economy (Canada). This dissertation is 

among the first to theoretically and empirically confirm the presence of resource constraints and 

institutional voids, in certain Canadian contexts, that are similar to but less severe than those found in 

emerging markets. Moreover, the dissertation highlights how firms in both contexts negotiate such 

constraints and voids by developing frugal IT innovation capability (FITIC), which builds on business, 

technology, and social innovation capabilities. A digital ecodynamics perspective which focuses on the 

fusion of firm-level capabilities, the challenges of the ecosystem that the firm operates in, and underlying 

digital systems and technologies was used to examine how FITIC drives firm performance. Using 

affordance theory, theory of corporate frugality, and the dynamic capabilities perspective, a research 

framework was developed and the role of digital platforms, SMACIT technologies, and other socio-

economic factors was also examined. 

As the world struggles to find innovative solutions to societal issues such as healthcare, 

education, poverty, and hunger, this research highlights digital strategies and capabilities that firms can 

develop to improve their financial, social, and sustainability performance. The dissertation discusses 

ecosystem-wide implications and contributes to advancement of both theoretical and practice-based 

knowledge. The research provides fertile ground to extend affordance theory and dynamic capabilities 

perspective by applying it in a frugal context while making theoretical linkages among constraints, 

affordances, and dynamic capabilities. It also provides insights to practitioners regarding the development 

of low-cost and high impact digital innovation capabilities  
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Chapter 1 

Introduction 

“Long practiced in emerging economies out of sheer necessity, frugal innovation is now 

becoming a strategic business imperative in developed economies, where consumers demand 

simple, affordable, and sustainable products. No business leader in the 21st century can ignore 

this paradigm shift.” Carlos Ghosn, Chairman and CEO, Renault-Nissan Alliance (Radjou and 

Prabhu, 2015, p. 1). 

1.1 What is Frugal Innovation? 

Frugal innovation is an emerging paradigm of innovation, mainly practised in developing 

countries such as India, China, Brazil, and Kenya (Radjou, Prabhu, and Ahuja, 2012). In 

emerging economies, firms that practise frugal innovation, tend to successfully overcome 

infrastructure, financial, social, and technological constraints. They achieve this by focusing on 

products and services that are centered on affordability, simplicity, and sustainability (Agnihotri, 

2015; Mundim, Sharma, Arora, and McManus, 2012; Varadarajan, 2011). These affordable, low-

cost products offer value-conscious customers from emerging markets, higher price-to-

performance ratios, i.e., for a given price, the value created is higher than existing solutions 

(Agnihotri, 2015). Although the reduced cost of production (for the firm) and reduced purchase 

price for the customer are hallmarks of frugal innovation, this form of innovation has other 

distinctive underlying characteristics, particularly with respect to contextual factors and 

environmental complexities (Agnihotri, 2015; Mundim et al., 2012; Radjou and Prabhu, 2015). 

All this makes frugal innovation, a multi-faceted emerging phenomenon, ripe for detailed 

investigation. 

For instance, consider that in a frugal context, simplicity of design and meeting market 

needs are considered more important than sophisticated features. Additionally, frugal innovations 
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are generally not about creating the next radical product or service, but instead the goal is to find 

the right fit between the needs of the market and specifications of the product (Heeks, 2012) at 

the right price for the customer. An example of this type of frugal innovation can be found in 

Karma Healthcare (http://karmahealthcare.in) which runs telehealth clinics by mobile van in rural 

India by using an Android device-based solution with ECG leads and conducts 30 types of tests. 

Doctors in city hospitals read data in real time over 2G/3G networks and this ends up reducing 

costs for the patients. Karma Healthcare is growing rapidly and is profitable in its mission of 

providing affordable and equitable healthcare to underprivileged populations through digital 

technology innovation. Other characteristics of frugal innovation include sustainability, 

affordability, social responsibility, environmental responsibility, collaborative design and 

development, and ecosystem-wide value creation (Radjou and Prabhu, 2015). 

A recent report by Nordic Innovation (Hesseldahl and Ballan, 2016) highlights practical 

problems that firms in developed economies face with respect to designing products/services for a 

global economy and calls for frugal solutions. It states that “Nordic companies often produce 

high-value products with a focus on design and technology. While attractive and often innovative, 

they are also expensive and tend to target the needs and resources of the wealthy. In a global 

economy where emerging markets are of growing importance, Nordic companies frequently 

struggle to adjust products and services to the growing middle- and low-income markets. Meeting 

the needs and aspirations of these segments calls for frugal solutions.” (Hesseldahl and Ballan, 

2016, p. 6). Furthermore, there is increasing evidence that frugal innovation is relevant in 

industrialized nations too; potentially affecting long-term competitiveness of domestic firms not 

only overseas but also at home (Tiwari et al., 2016). A report by AT Kearny (Engel and Sebaux, 

2014, p. 2) strongly emphasizes the need for understanding and developing frugal innovation 

strategies. “To avoid falling in global industry rankings, established players from industrialized 

nations can no longer ignore the competition in emerging markets. Successful players will be 
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those that employ an appropriate frugal strategy to provide products and services along with 

business models that meet the affordability and accessibility criteria of customers in emerging 

markets.” My thesis will address these important practical problems. 

A challenge with respect to frugal innovation is that, as this phenomenon emerges and 

evolves, multiple perspectives are adopted to understand and describe it. This makes it difficult to 

immediately understand it, given its evolving dimensions and attributes. In the extant innovation 

literature, defining “innovation” itself has been a challenge (Fuglsang, 2010). Innovation has been 

studied in various contextual settings and at various levels of analysis (Johannessen, Olsen, and 

Lumpkin, 2001). For example, innovation has previously been studied as a process, an outcome, 

and an attribute of organizations (Bantel and Jackson, 1989; Kimberly and Evanisko, 1981). It 

has also been used as a metric to measure firm performance (Sampson, 2007). Similar challenges 

are encountered when defining “frugal innovation” as well, especially due to the contextual 

complexities that often involve cost reduction, improved efficiency, and value generation, with an 

emphasis on social impact, environmental responsibility, and sustainability. These factors are 

tightly coupled and drive the design and development of frugal products, services, and processes. 

The focus on low costs therefore extends beyond the selling price of the product/service and 

instead spans the entire value chain (Hamacher, 2015; Zeschky, Winterhalter, and Gassmann, 

2014). My thesis attempts to examine some of these factors to improve our understanding and 

extend the findings to the IT/IS literature.  

A related challenge with respect to frugal innovation is to capture, in a meaningful way, 

its diffusion across the various aspects of the business of the firm, from manufacturing to 

customer value. For instance, on the supply side, firms that focus on low-cost manufacturing and 

simple design principles are known to develop affordable products with basic functionality and 

minimal feature sets (Zeschky, Widenmayer, and Gassmann, 2011), while on the demand side, 

frugal innovation may enforce the joint optimization of cost, quality and value for the customer 
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(Tiwari and Herstatt, 2012). Therefore, frugal innovation is not limited only to simple cost 

reduction or low-end disruption strategies. Frugal innovation spans both the internal and external 

operations of the firm, with frugal internal processes allowing for cost reduction, while external 

customers benefit from the outcome of these frugal processes – i.e., affordable products/services. 

In addition, the firm learns to adapt to business, technology, and social constraints by leveraging 

its capabilities with respect to suppliers, partners, customers, rivals, network alliances, and 

ecosystems that it participates in (Ahuja and Chan, 2014b; Radjou and Prabhu, 2015).  

To further understand why frugal innovation must be studied from a broad perspective 

and must not be limited to being an outcome variable or end product, we need to consider that the 

phenomenon originated in emerging economies where firms usually focus on process-based 

innovations. Process innovations evolving out of emerging countries generally tend to lack 

visibility, because they are often perceived to be less important than the end-user-focused product 

and service innovations that originate in the developed world (Kumar and Puranam, 2012). Due 

to this popular perception, innovations from emerging countries are frequently viewed from the 

lens of pure product and service innovation, and not with a focus on the underlying mechanisms 

that enable the design and development of such products and services.  

Kumar and Puranam (2012) highlight this issue by terming these underlying mechanisms 

or processes of innovation as “invisible innovation”, while categorizing western product and 

service innovations as “visible innovation”. Using the analogy of an innovation iceberg, they 

argue that invisible innovations which mostly take place in emerging countries remain hidden (at 

the base of the iceberg under water) but are ultimately responsible for the success of the product 

and service innovations that are built on top. These product/service innovations for end users 

form the visible tip of the iceberg. The invisible innovations can span the value chain of a 

business, from R&D to service delivery and from process management to marketing. This 

metaphorical iceberg argument also holds true for frugal innovation, which is largely practiced in 
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emerging markets and may be present at the business unit-level or be embedded within the value 

chain of a firm. However, it remains invisible and this makes it difficult to categorize and 

investigate. 

Now that it is clear why frugal innovations are rarely considered important and lack 

visibility, we need to understand how we can classify frugal innovation so that this study can add 

value to the literature. Based on the above discussion, it is clear that classifying frugal innovation 

as product, process, or service innovation is difficult because frugal innovation can display 

multiple characteristics overlapping with each of these types of innovations. Furthermore, these 

characteristics are deeply embedded within the value chain and ecosystem of the firm, making 

them difficult to isolate and categorize. The novelty of frugal innovation lies in the fusion of 

product, service, and process innovation, in challenging business environments where business, 

technology and social constraints drive the firm towards this type of innovation. This is somewhat 

parallel to the principle of fusion in “digital ecodynamics” (Pavlou and El Sawy, 2010).  

Digital ecodynamics is defined as the fusion of a firm’s capabilities (which are dynamic), 

its IT systems, and a turbulent business environment, and often leads to innovation. These 

elements are fused together so tightly, that they are inseparable and a “holistic” view is necessary 

to investigate firms that display digital ecodynamics. Furthermore, firms that operate in turbulent 

business environments can leverage superior dynamic capabilities (Teece, Pisano, and Shuen, 

1997; Teece, 2007) and IT systems to improve their innovation outcomes (Pavlou and El Sawy, 

2010). I extrapolate this argument to a frugal context, arguing that firms that develop superior 

frugal innovation capabilities will generally display higher levels of performance in resource-

constrained environments in both emerging and developed markets. However, to understand how 

this happens, we need to take a “holistic” view of the ecosystem and not just study antecedents of 

frugal innovation from a product or process innovation perspective. 
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Additionally, this holistic view of integration among the environment, firm capabilities, 

and IT/IS, which results in the fusion of product and process innovation has found acceptability in 

other streams of literature. For example, characteristics of tight coupling between product and 

process innovation, almost to the point of inseparability, is not unique and follows along the lines 

of product/service coupling seen in SaaS (Software-As-A-Service) and PaaS (Platform-As-A-

Service) firms (Cusumano, 2004; Giessmann and Stanoevska-Slabeva, 2012). In the extant 

literature, innovation is differentiated into product innovation and process innovation. As a 

counter to this view, the rise of service innovation and the “as-a-service” model, especially in the 

software industry, is challenging these differentiations (Cusumano, 2004; Nambisan, 2001). 

Literature on new product development and manufacturing (Neely, 2008) implicitly assumes 

services as being added-on to the product, thereby giving a notion of two separate entities – 1) a 

static physical product and 2) post product delivery services and support (indicating a temporal 

dimension). The complexity of SaaS does not allow for such physical or temporal separation and 

raises the challenge of reconfiguring organizational processes. Although the traditional notion of 

“service” overlaps to a certain extent with process innovation, SaaS embodies features of both 

products and services and hence challenges existing classifications (Suarez et al. 2013). This is 

true for frugal innovation as well and in this thesis I refer to frugal innovation without 

distinguishing it into specific product or process innovation categories. The aim is to study frugal 

innovation as comprehensively as possible in order to gain both broad and deep insights. 

Finally, let us look at an example of frugal innovation. Frugal innovation principles can 

be observed in the strategies used by Micromax, one of India’s largest selling mobile phone 

brands. The founder of Micromax recognized an opportunity to launch his business after he saw a 

payphone being charged by a truck battery in a rural area in India (Dharmakumar, 2010). 

Micromax developed mobile phones that do not need to be recharged for a month or longer, and 

focused on being frugal with costs such that the firm could target rural customers. In doing so, 
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Micromax developed the capability (in-house and via partnerships) for longer-lasting batteries 

and for sourcing cheap components for its products, thereby offering its first flagship phone with 

30 days of standby time for approximately 45 US dollars. It also established a dependable 

network of distributors in rural areas and set up manufacturing and assembly facilities in India, 

being the first mobile hardware company to do so. Since then, Micromax has scaled up its 

operations and is present in more than 12 countries, selling well over a million handsets a month 

(Dharmakumar, 2010). 

1.1.1 Definition of Frugal Innovation 

Frugal innovation, like other emergent phenomena, is still undergoing a process of 

evolution and therefore it is difficult to capture its complexities and define it in absolute terms 

that will be accepted by all. However, Bhatti (2012) provides a very comprehensive definition of 

frugal innovation as “innovation that redefines business models, reconfigures value chains and 

redesigns products to use resources in different ways and creates more inclusive markets by 

serving users with affordability constraints, often in a scalable and sustainable manner”. Thus, 

by definition, frugal innovation not only encapsulates the entire value chain but also newer, 

disruptive business models.  

Similarly, Wierenga (2015, p. 9) provides a more specific definition of frugal innovation 

in the context of emerging economies as, “frugal innovation includes product features, process 

and benefits of the output...a novelty product, thus is new to the market in terms of application, 

material used or business model…requires minimal resources, and the materials used are 

recycled or easily replaceable. The features of the product have a value-adding function, instead 

of a price-increasing or appearance purpose. Most importantly, the product has to have an 

affordable pricing, either low enough for a single payment or through credit schemes offer the 

possibility to pay in several installments. The overall performance in relation to the price has to 

be in balance and indicate of high quality for the end user. Besides considering the environment 
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and the economic background of the consumer, the product has to increase the quality of life of 

the customer and have obvious social benefits.” Both definitions make it clear that frugal 

innovation has many more dimensions than just reduced cost, efficient processes, and lower price 

points for customers. It is a broad phenomenon involving product, process, and business 

innovation. Based on the above definitions, Figure  1-1 shows the multiple dimensions of frugal 

innovation. Additionally, Figure 1-2  shows a contextual setting for frugal innovation based on 

Bhatti and Ventresca (2013). 

 

Figure 1-1: Dimensions of Frugal Innovation 

According to Bhatti and Ventresca (2013), frugal innovation emerges in environments 

where market constraints exist in conjunction with resource scarcity and various other 

complexities or institutional constraints. In addition, consumers in these environments are 

concerned about affordability, rather than sophistication, of products and services. In order to 
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capture these complexities and address them appropriately, frugal innovation is conceptualized as 

having multiple dimensions and as operating in environments with a range of constraints.  

 

 

Figure 1-2: Contextualizing Frugal Innovation 

It is therefore difficult to classify only low-cost products and services in emerging 

markets as frugal innovation. Similarly, efficiency-driven processes and optimization alone 

cannot be classified as frugal innovation. These may represent only a partial view or 

understanding of frugal innovation, but the phenomenon itself is broader and more complex than 

these explanations capture. Furthermore, frugal innovation is considered a strategy for an “age of 

austerity” in which firms are being compelled by cost-conscious and eco-aware consumers, 

employees, and governments to create offerings that are simultaneously affordable, sustainable, 

and of high quality (Radjou and Prabhu, 2015). Consequently, it is difficult to define the 

phenomenon in a precise way such that it captures the full spectrum of the construct from both 

research and practice perspectives. As a result, this poses significant research challenges but at 

the same time warrants additional research on frugal innovation and related concepts. 
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1.1.2 Related Emerging Paradigms of Innovation 

As mentioned above, some other emerging paradigms of innovation such as Reverse 

Innovation, Inclusive Innovation, Frugal Engineering, etc. are related to frugal innovation (Ahuja 

and Chan, 2014b). The differences between these paradigms of innovation and frugal innovation 

need to be highlighted in order to clearly distinguish them from each other. It must be noted that 

some of these paradigms share aspects of their conceptual underpinnings with frugal innovation 

and their dimensions overlap to a limited extent. I introduce these paradigms now, before 

proceeding any further. They will be discussed in more detail in the next chapter. 

1) Reverse Innovation: Reverse innovation refers to the case where an innovation is adopted 

first in emerging economies before “trickling up” to rich countries (Govindarajan and 

Ramamurti, 2011). An example would be GE’s low-cost, portable ultrasound machine 

that was originally designed in India, for use by doctors in villages, but has also been 

successful in rural and semi-urban hospitals in North America and Europe. 

2) Inclusive Innovation: Inclusive innovation is defined as knowledge creation and 

absorption efforts that are most relevant to the needs of the poor (Utz and Dahlman, 

2007). To a certain extent, inclusive innovation also overlaps with the notion of Bottom-

of-the-Pyramid (BoP) innovation (Prahalad, 2012). Micro-lending is a good example. 

3) Frugal Engineering: Frugal engineering is an overarching philosophy that enables product 

development where cost discipline is an intrinsic part of the process; however, rather than 

simply cutting existing costs, frugal engineering seeks to avoid needless costs in the first 

place (Tiwari and Herstatt, 2012). Renault India designed its new, global, low-cost car 

platform called Kwid using frugal engineering principles to keep raw material and 

operating costs low in order to make the car affordable to a wide array of customers. 

4) Disruptive Innovation: The theory of disruptive innovation (Christensen, 2013) states that 

a rival arrives in the market and, ultimately, destroys the incumbent’s existing revenue 

streams. AirBnB and Uber are examples of disruptive innovation. 
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This section provided an introduction to frugal innovation, discussed its attributes that are 

emergent and evolving, explored its underlying complexities, and briefly highlighted other 

emerging paradigms of innovation that overlap with frugal innovation. It also highlighted specific 

contextual characteristics of frugal innovation and showed how frugal innovation is studied from 

multiple perspectives and consists of multiple dimensions. Furthermore, it showed how frugal 

innovation spans the value chain and covers products, services, and processes. This makes it 

difficult to conceptualize frugal innovation using existing parameters which are used to define 

other types of innovation. The conjecture here is that frugal innovation is an emerging, distinct, 

special case of innovation that requires fuller and deeper empirical examination. 

1.1.3 Definition of Frugal IT Innovation Capability (FITIC) 

In emerging markets, where resource constraints are prevalent, firms often innovate using 

information technology and systems (IT/IS) to overcome these constraints. While operating in 

frugal environments, firms use innovative, emerging IT/IS to drive innovation, successfully 

fusing IT-enabled innovation strategies with the frugal innovation approach. Previous studies 

show that frugal firms in emerging markets leverage IT to drive organizational innovation (Weill 

and Woerner, 2013). However, such firms need to develop a capability to innovate frugally. The 

question then raised is what capability do frugal firms need and how do they develop it?  

To answer this question, I draw from the previous definitions of frugal innovation and 

posit “frugal IT innovation capability” or FITIC as the use of IT for extending a firm’s frugal 

innovation capability. In FITIC, IT plays a fundamental, enabling role and extends the capability 

of the firm to innovate and perform in constrained business environments. Based on existing 

definitions of frugal innovation, I define FITIC as the capability of a firm to redesign its 

processes, products and services to minimize their resource usage and increase their simplicity, 

affordability, and sustainability by combining business innovation, IT/IS innovation, and social 

innovation. The use of IT systems and services coupled with frugal innovation practices is 
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providing firms with frugal IT innovation capabilities along with opportunities for competitive 

advantage and strategic differentiation (Ahuja and Chan, 2014b). The above definition 

distinguishes frugal IT innovation capability from the broader definition of frugal innovation (the 

concept) and positions it differently from other emerging paradigms of innovation. Nonetheless, it 

recognizes that may be some overlaps in definitions as well as conceptual underpinnings and 

dimensions. 

Extant research in the IT/IS area has highlighted the use of IT systems and processes that 

may lead to frugal innovation (Ahuja and Chan, 2014a, 2014b; Radjou and Prabhu, 2015; 

Watson, Kunene, and Islam, 2013). A number of firms have innovative, low-cost IT strategies 

and use cost-effective technical infrastructures, relying, for instance, on cloud-based approaches. 

Learning from the experiences of more mature firms in developed markets, firms in emerging 

markets often spend a larger percentage of revenue on digitization, are faster to market with new 

offerings, and perform better than peers in developed economies (Weill and Woerner, 2013).  

Using frugal approaches such as leapfrogging, where they skip one or two generations of 

technologies and processes over their rivals, frugal firms lead in innovation design, development, 

and deployment, through rapid adoption of emerging technologies (Weill and Woerner, 2013). 

This generally results in faster innovation and higher levels of performance. These firms may also 

develop strong organizational learning capabilities and knowledge management capabilities, 

which lower legacy costs and avoid high overhead costs (Weill and Woerner, 2013). Firms using 

frugal IT systems and services differentiate themselves by not making large IT infrastructure 

investments, but by leveraging flexible and adaptable IT systems and processes, thus lowering 

costs (Weill and Woerner, 2013). 

1.1.4 Characteristics of Frugal Environments 

Frugal environments are known to be difficult for normal business operations, and 

arguably even more difficult for innovation. If firms plan to innovate in such environments, they 
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must address prevalent resource constraints and other challenges. It is important to note that firms 

do not operate in isolation and several other entities are part of frugal environments. Therefore, 

while considering characteristics of frugal environments, I present an “ecosystem” view from a 

digital perspective (El Sawy and Pereira, 2013). A business ecosystem is defined as “an economic 

community supported by a foundation of interacting organizations and individuals—the 

organisms of the business world. The economic community produces goods and services of value 

to customers, who are themselves members of the ecosystem. The member organisms also 

include suppliers, lead producers, competitors, and other stakeholders. Over time, they co-

evolve their capabilities and roles, and tend to align themselves with the directions set by one or 

more central companies” (Moore, 1993). 

It is also important to mention that although several contextual factors affect the 

performance of firms in frugal environments, based on the extant literature, I focus on the 

following major factors. Other contextual factors that emerged during data collection and analysis 

were also considered in the later phases. It is important to note that although there may be frugal 

ecosystems with and without one or more of the following entities, but I studied ecosystems 

where all three of the following entities were present. For the purpose of the dissertation, this 

represents my “ecosystem of interest”. 

 Resource Constraints: For firms in emerging economies and in certain areas of developed 

economies, limited availability of and access to resources are significant problems which 

negatively affect performance and innovation. Therefore, firms need to adapt and develop 

frugal innovation capabilities. Business constraints represent the challenges of the general 

business environment that a firm encounters. In emerging markets, corruption, unclear 

taxation, flawed regulations, etc. are often cited as business constraints (Fjeldstad, Kolstad, 

and Nygaard, 2006). Technology constraints represent the lack of availability or access to a 

particular technology or the limited capability of the available technology (Paulson et al., 

https://en.wikipedia.org/wiki/Coevolve
https://en.wikipedia.org/wiki/Coevolve
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2002). The lack of technology infrastructure and lack of availability of qualified, technical 

and managerial human resources with appropriate skills are often cited as technology 

constraints. Social constraints are representative of social issues that plague a potential 

market and prevent a firm from conducting its business effectively. For example, social 

norms and taboos may prevent the adoption of a product or service or within the prevalent 

socio-economic environment a product or service may be unaffordable.  

In the Academy of Management, there has been renewed focus on resource constraints and 

their effects on management practices (George et al., 2016). Studying firms in resource-

constrained environments may bring newer insights to management theory and practice, as 

firms from the developing world grow and expand into the developed world (George et al., 

2016). Thus firms in general, must develop capabilities to address such resource constraints 

in order to succeed (Valor, 2005). While resource constraints may sometimes be self-imposed 

or artificial (Caniëls and Rietzschel, 2013), my focus in this work is on pre-existing, prevalent 

constraints within a frugal environment. 

 Digital Platforms: Digital platforms are defined as collaborative tools and technologies that 

facilitate ecosystem-wide business opportunities by enabling various entities to conduct 

digital business transactions either for profit or social purposes (Evans, Hagiu, and 

Schmalensee, 2006). In order to evade and overcome some of the prevalent constraints in 

frugal environments, firms have moved towards the adoption of digital platforms as an 

augmentation mechanism to ensure ease of doing business. Digital platforms provide certain 

inherent features and IT capabilities that enable firms to innovate despite operating in 

difficult business environments. Digital platforms drive competitive advantage by savings in 

fixed costs, efficiency gains in product development through reuse of common parts and 

“modular designs”, production of derivative products and services with limited resources, and 

flexibility in product/service feature designs (Gawer and Cusumano, 2014). According to 
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previous research, digital platforms provide a low-cost, easy to access, and easy to deploy 

solution to firms that are unable to acquire expensive digital infrastructure and other 

resources to compete with larger incumbents across a variety of industries (Gawer and 

Cusumano, 2014; Halman, Hofer, and van Vuuren, 2003). This makes them a natural fit for 

resource-constrained environments. Although many digital platforms originated in developed 

markets, they are now being rapidly adopted in emerging markets, with newer, more 

innovative uses. An example of this is Kenya’s M-PESA platform, which scaled rapidly and 

is used regularly by 75% of the population and is responsible for 30% of Kenya’s GDP flow 

(Orlikowski and Barrett, 2014). The extent to which the digital platform plays a role in frugal 

environments remains to be explored. 

 Technology Business Incubators: In the extant entrepreneurship literature, technology 

business incubators (TBIs) are described as providing infrastructure, business support, and 

mediation services (Bergek and Norrman, 2008) to startups, generally leading to better firm 

performance and innovation (Grimaldi and Grandi, 2005). This method of incubation of 

technology businesses has become the predominant model for launching and scaling 

innovative startups in developed countries (Parker et al., 2015). However, this trend has also 

been adopted in emerging countries, with growing number of incubators, accelerators, 

innovation centers, regional innovation labs, and co-working spaces (Lalkaka, 2003). This 

allows firms in resource-constrained environments to get access to basic infrastructure, 

services, and other essential resources without making large financial investments. TBI 

support is often necessary for the survival of early and mid-stage firms in challenging 

business environments (Seidel, Packalen, and O’Mahony, 2016). 

Some studies have also shown that the capabilities of the incubators can play a role in the 

success of the tenant firms, especially in the case of small firms (Lalkaka, 2003; Chan and Ahuja, 

2015). These capabilities include legal advising, accounting, marketing, HR management, and 
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business executive coaching as well as access to local technical and managerial talent, 

government grants, etc. (Chan and Ahuja, 2015). In frugal environments, I posit that we are not 

only likely to find firms that are dependent on incubators for their survival but also firms that are 

independent and thriving because of well-established bootstrapping mechanisms that provide 

sufficient revenues to sustain their business. In certain cases, we may find firms that are 

dependent on industry or domain-specific incubators in order to enhance their business prospects 

by seeking very specific expertise from the incubators (for example, incubators focused on the 

healthcare sector or rural development). For these firms, incubators play a crucial role in frugal 

environments and must be studied as part of the ecosystem. The extent to which incubators 

influence firms in frugal environments should be explored. 

Although frugal ecosystems consist of several entities that ultimately influence how 

frugal innovation takes place, this dissertation focused only on organizational-level variables. In 

order to study all influencing factors such as the characteristics of the entrepreneurs, their 

educational and life experiences, their cognitive attributes, as well as their cultural norms and 

behaviors, a much longer, multi-level study will be required. For the purposes of my dissertation, 

these factors were highlighted during data collection, but the primary focus was on organizational 

factors (please see discussion on Boundary Conditions). 

In the context of frugal environments, small firms, especially start-ups, offer a rich source 

of data. Small firms often face resource constraints and may have advantages in terms of 

knowledge resources and emerging technology familiarity over older firms (Pickernell et al., 

2013; Sarasvathy, 2004). Additionally, many small firms also fall into the category of “hybrid” 

firms with dual missions of profitability and social entrepreneurship (Battilana et al., 2014) and 

these firms are increasing their presence across the world. For my dissertation, I plan to mainly 

investigate small firms and startups. Although large firms also engage in frugal innovation (as 

seen in the earlier examples of Micromax and Nokia), my dissertation focuses on start-ups and 
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small firms because they represent “frugal” innovation in the most true sense and provide a closer 

look at “how” frugal innovation originates and its underlying micro foundations. They also 

represent firms that truly face “resource constraints” and fight for survival in the face of adversity 

in comparison with larger firms that may use artificially-imposed constraints. By focusing on 

startups and small firms, this increases the potential generalizability of the findings as start-ups 

and small firms across the world face similar challenges for growth and survival. Previous 

research states that startups and small firms routinely face growth and profitability challenges and 

are constrained with respect to resources, infrastructure, and investments (Pickernell et al., 2013).  

In the entrepreneurship literature, these small, resource-constrained firms are shown to be 

economically important and often more innovative than larger firms (Acs and Audretsch, 1990; 

Landstrom, 2007). As a result, countries across the world are dependent on these firms for 

economic growth. Canada, a developed economy, has over one million small businesses, and 

98% of all Canadian businesses have fewer than 100 employees, accounting for about 48% of 

Canada’s labor force (Industry Canada, 2011). Similarly, in India, an emerging economy, small 

firms employ 80 million people, contribute about 8% to GDP and 40% to the country’s exports 

(http://www.smechamberofindia.com/about_msmes.aspx). The adoption of digital platforms by 

global startups in both countries provides fertile ground for an exploratory study (Evans et al., 

2006). 

Therefore, I investigated frugal innovation along with its antecedents and outcomes in 

both countries – Canada and India. This provided an opportunity to compare and contrast “how” 

frugal innovation takes place in different –  developed and emerging – economies. It also 

increased the generalizability of the findings and provide additional variance for within-case and 

cross-case analyses (Yin, 1994). Moreover, as frugal innovation is an emergent phenomenon, 

investigating multiple cases in different settings aided the discovery of hidden dimensions of 

constructs and peculiar characteristics of firms, including variables that act as antecedents, 
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mediators, or moderators. To increase generalizability, it was necessary to examine how frugal 

firms in emerging markets differ from or are similar to frugal firms in developed markets, with 

respect to their strategies, resource usage, constraints, capabilities, and approach to innovation.  

My dissertation is one of the first to investigate and provide empirical evidence of digital 

business strategy and innovation in frugal contexts. While previous studies have focused on 

frugal innovation from a descriptive perspective, I aim to provide an in-depth empirical 

examination of “how” IT enables frugal innovation in both an emerging economy context and in 

a developed economy context. To facilitate this, I use the theoretical lenses of the resource-based 

view (Barney, 1991), dynamic capabilities, and IT-enabled innovation (Overby, Bharadwaj and 

Sambamurthy, 2006; Pavlou and El Sawy, 2010; Tanriverdi, Rai, and Venkatraman, 2010; 

Tallon, 2011; Wheeler, 2002; Zahra and George, 2002). I position FITIC as a dynamic capability 

(Eisenhardt and Martin, 2000; Teece et al., 1997) and build on the foundations of IT leveraging 

capabilities (Pavlou and El Sawy, 2010) and knowledge-based view (KBV) of the firm (Santos 

and Eisenhardt 2002; Grant, 2002) to examine how knowledge and technology capabilities 

contribute to frugal innovation.  

Furthermore, I utilize the literature on resource constraints (Gibbert, Hoegl, and 

Valikangas, 2007; Hewitt-Dundas, 2006) and frugality (Anderson and Lillis, 2011; Shoham and 

Brencic, 2004). To bind together the different elements and to develop a conceptual model for the 

research, I use the theoretical foundations of problem-solution pairs (Felin and Zenger, 2015; Von 

Hippel and Von Krogh, 2015) and the theory of affordances (Majchrzak and Markus, 2013; 

Markus and Silver, 2008; Volkoff and Strong, 2013). In support, I point to recent calls for 

research that recommend using problem-solution pairs and theory of affordances for description, 

explanation, and elaboration of novel phenomena that are driven by digital technologies 

(Nambisan et al., 2017). Next, the following section provides background information about the 

origins of FITIC and examines its importance for both emerging and developed markets. 
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1.2 Background and Importance of Frugal IT Innovation Capability (FITIC) 

1.2.1 Innovation Mechanisms in Developed Economies 

In the United States, after the economic recession of 2008-2009, both private and federal 

government funding for innovation as well as social programs declined and states adopted 

spending cuts and austerity measures in order to close budget gaps (http://www.cbpp.org/). In 

fact, according to Euromonitor International (2015), U.S. per capita disposable income declined 

to a large extent since 2008 and increased by just 0.6% in real terms in 2014. Furthermore, in 16 

EU countries in 2014, per capita disposable income remained below 2008 levels. These are 

challenging economic issues that require new mechanisms of investment, innovation, and 

resource optimization to be implemented in the public and private sectors. As a result, firms 

engaged in public and private innovation in developed economies are now faced with 

unprecedented constraints with respect to resources and need to seek alternative, resource-light 

innovation mechanisms in order to sustain their long-term business prospects. 

As a corollary to this, spending habits of consumers in developed economies have also 

evolved to reflect these economic changes. Since 2008, there has been a 9% drop in Americans 

who consider themselves as “middle class”. In France, average salaries have fallen by 24% 

(Radjou and Prabhu, 2015, p. 6). As a result, spending on consumer goods has also declined and 

consumers in the U.S. and Europe have become more value-conscious. A similar story is being 

played out in Germany, France, U.K., and Japan where austerity measures by the government and 

economic downturns are forcing consumers to revise their spending habits, thus causing them to 

be extremely conscious about the value of the goods and services they purchase (Radjou and 

Prabhu, 2015, p. 6). Firms have been adapting their strategies in order to serve growing demand 

from such customers. According to the CEO of Softex Inc. (2015), “…if there is one concept that 

companies can use in order to make the product consistent with the market - it is the concept of 



 

20 

 

value proposition. The concept of consumer value is very relevant to companies for a number of 

reasons, the most important one being that consumers buy VALUE, not products.” 

This means firms marketing to such value-conscious customers must be able to design 

products and services that maximize value for the customer and still be able to keep pace with a 

rapidly evolving technological landscape. This presents firms with a difficult challenge of 

innovating faster than their rivals to bring newer, more valuable products and services to the 

market, while simultaneously keeping costs low, retaining customers, and operating within other 

financial and operational constraints. 

While on one hand the budgets of individual consumers are shrinking, on the other hand 

larger firms suffer from wasteful and inefficient spending with respect to their innovation 

outcomes. As of 2014, the world’s top 1000 firms engaging in R&D spent a total of $647 billion 

on research and development activities (Radjou and Prabhu, 2015, p. 22). Yet, these investments 

suffer from poor return-on-investment (ROI). For example, 80% of new products fail on launch, 

costs of developing a new drug are up by 18% in the last three years, and overall returns on R&D 

have fallen from 10.5% in 2010 to 4.8% in 2013 (Radjou and Prabhu, 2015, p. 22). Moreover, 

most of this spending is taking place only in developed economies, ignoring large populations in 

emerging economies and huge potential for latent innovation ideas. In order to remain 

competitive, minimize financial risk, and optimize their spending budgets, firms with large 

investments in R&D and other innovation programs seek alternative ways to improve their 

innovation ROI. 

Along with these changing trends, a growing, consumer-driven movement towards 

products and services that are environmentally sustainable and do not have a negative social 

impact, is on the rise (Laroche, Bergeron, and Barbaro-Forleo, 2001; Porter and Kramer, 2007). 

The rise of social entrepreneurship, impact investing, and corporate social responsibility 

programs across several industries, points to increasing consumer-driven demand for such 



 

21 

 

initiatives (Bugg-Levine and Emerson, 2011; Dacin, Dacin, and Matear, 2010; Porter and 

Kramer, 2002, 2007). Interestingly, firms have not fully adapted to these demands and several 

potential opportunities to incorporate social and environmental responsibility into a firm’s overall 

value chain still remain untapped. Moreover, firms must move beyond transactional thinking and 

make an attempt to understand the strategic relevance of social and environmental issues, by 

implementing solutions and offering products and services that are environmentally sustainable 

and socially responsible (Radjou and Prabhu, 2015). These types of solutions, where social 

benefits are combined with shareholder value and profitability, can bring mutual benefit to firms 

as well as loyal consumers that are demanding such solutions. Yet, there remains a gap in terms 

of fully understanding how such initiatives can be designed, developed, and implemented within 

the existing economic and social framework of developed economies. I argue that FITIC could 

prove to be useful for firms in developed economies, by offering them a newer, alternative 

innovation mechanism – one that is centered on affordability, simplicity, and sustainability. 

1.2.2 The Presence of Frugal IT Innovation Capability (FITIC) in Emerging Economies 

 “Old assumptions about innovation are being challenged. People in the West like to believe that 

their companies cook up new ideas in their laboratories at home and then export them to the 

developing world, which makes it easier to accept job losses in manufacturing. But this is proving 

less true by the day. Non-Western companies are becoming powerhouses of innovation in 

everything from telecoms to computers and “polycentric innovation” is taking over the world.” - 

Adrian Wooldridge, in The Economist (2010). 

In emerging economies, firms overcome severe business, technology, and social 

constraints by developing products and services that provide extreme cost advantages over 

existing ones (Zeschky, Widenmayer, and Gassmann, 2011). These firms are able to innovate 

despite encountering high costs of acquiring capital, lack of a robust supply chain infrastructure, 

and lack of high-quality infrastructure and public services (e.g., 24-hour electricity supply, 
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transportation networks, and ultra-fast broadband connectivity). In addition to these issues, firms 

in emerging economies also face shortages of highly qualified human resources and operate under 

constant market pressure to design products and services at low cost. The ability of individuals 

and firms to creatively combine technology within existing constraints to overcome such 

challenges leads to frugal innovation. For example, to overcome the high costs of health 

diagnostic testing and accessibility issues for rural patients, a firm called Swasthya Slate (Health 

Slate) re-designed an off-the-shelf Android tablet and incorporated a 12-lead ECG, medical 

thermometer, water-quality meter, heart-rate monitor, sensors for blood pressure, blood sugar, 

heart rate, blood hemoglobin, and urine protein and glucose. It incorporated 33 diagnostic tests, 

including for HIV, syphilis, pulse oximetry, and troponin (relating to heart attack) into the 

Swasthya Slate and reduced its cost to $800 per unit. It also built a variety of artificial 

intelligence–based apps for frontline health workers. Testing of the device at 80 medical labs in 

India revealed that it was as accurate as the cutting-edge equipment they were using, but cost only 

a fraction of, and reduced the need for, multiple diagnostic machines (swasthyaslate.org, 2014). 

Other examples of frugal products and services include 1) India’s multi-purpose 

smartphones and android tablets which cost less than $100, which are indicative of both the 

affordability and multi-functionality of frugal products; 2) GE’s Vscan portable ultrasound 

scanner designed for rural areas in India and China at a third of the cost of a regular model, which 

indicates that frugal products and services can be designed at low costs but provide the same 

functionality and quality as other conventional, higher priced products; and 3) China’s Taobao, an 

e-commerce platform, builds and improves its value chain to conduct frugal innovations to 

provide “good enough” products and services to low and middle income consumers and small 

business (Liu et al., 2016). 

The development of such affordable products and services is critical for firms operating 

in emerging economies because consumers in these economies are particularly conscious of price 
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and value. While consumers in developed economies have recently moved towards affordable 

products and services, consumers in emerging economies have been cost and value-conscious for 

a long time, primarily due to necessity and lower levels of disposable income. As a result, firms 

in emerging economies have been trying to address this issue for a much longer period of time 

and have developed capabilities with respect to reducing product and process costs. This has also 

forced foreign firms which operate in emerging markets to adapt and develop similar capabilities. 

Interestingly, firms such as GE, which originated in developed economies but have had a long 

presence in emerging economies and have been competing with local firms, have learned how to 

innovate frugally in order to remain competitive and have thereby developed a host of affordable 

products and services. Therefore, it is not just native firms from emerging markets that practice 

frugal innovation but firms from developed markets that have had a presence in emerging 

markets. This makes the phenomenon of frugal innovation more global in nature than may have 

been previously thought. As consensus on frugal innovation is still evolving in the academic and 

practitioner literature, more investigation is required into the similarities and differences of “how” 

these firms approach frugal innovation. Furthermore, firms in developed economies stand to gain 

deeper insights into frugal innovation from such an investigation. I investigate these issues in my 

thesis. 

1.2.3 The Rising Demand for Frugal IT Innovation Capability in Developed Economies 

“There are many emerging markets within Western economies that we are eager to serve.”  

Vianney Mulliez, CEO of Auchan, a big-box retailer company in France. 

Although frugal innovation is commonly perceived to be essential for emerging 

economies, it is equally relevant for developed economies. From the earlier discussion, we see 

that several economic, financial, and social problems are now persistent in developed economies. 

For example, reiterating that the Federal Reserve’s report on the economic well-being of U.S. 

households (Weinstein, 2015) shows that around 25% of households indicated experiencing some 
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form of financial hardship in the year prior to the survey. Furthermore, an astonishing 47% of the 

households reported liquid cash savings of less than $400. In fact, the recovery after the recession 

has been so poor for U.S. businesses, particularly for small and medium sized businesses, that a 

New York Times article aptly points out “…until 2008, start-ups outpaced business failures by 

about 100,000 a year. But in the past six years, that number has suddenly turned upside down. 

There has been an underground earthquake” (Edsall, 2015).  Faced with these severe economic, 

social, and financial challenges, the spending habits of customers in developed economies have 

changed and many customers now look for more value. In order to remain profitable and generate 

the same level of revenues as before, developed market firms are responding to these new 

consumer demands in at least three ways.  

First, developed market firms are making fundamental changes to their business models 

designing and developing products/services with price rather than features as the starting point 

and focus on utility and value, rather than on high-end sophistication (Mundim et al., 2012). 

Sensing this opportunity, developed economy firms are now launching products and services that 

were originally designed for emerging markets (Govindarajan and Ramamurti, 2011). An 

example of this is GE’s low-cost portable ultrasound machine (V-Scan). It was originally 

developed for doctors in rural areas of India, where there is no electricity and thus the deployment 

of large ultrasound machines was impossible. However, GE was quick to realize that this same 

ultrasound machine would be useful in rural clinics and hospitals of USA as they struggled with 

costs and budget cuts. GE started offering these machines to US hospitals and clinics and saw 

30% rise in their sales within the first year (Radjou et al., 2012). 

Second, the erosion of wealth from middle class households and the prevailing difficult 

economic conditions are driving developed market firms towards combining profitability with 

social and environmental well-being. According to Henry Mintzberg (2015), “we can hardly 

expect governments—even ostensibly democratic ones—that have been co-opted by their private 
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sectors or overwhelmed by the forces of corporate globalization to take the lead in initiating 

radical renewal of economies, societies and communities.” Along these lines, we have observed 

the rise of social innovation programs, hybrid organizations (which combine profitability and 

social missions), and B-Corporations (which are for-profit corporate entities, legislated in 28 U.S. 

states, that include positive impacts on society and the environment in addition to profit as their 

legally defined goals) in developed economies (Battilana and Dorado, 2010; Clark and Babson, 

2011; Hockerts, 2015). For example, South Mountain Company from Massachusetts is an 

employee-owned company that plans and develops residential and commercial buildings, as well 

as designs and installs solar and wind energy systems for high-quality affordable housing 

(www.southmountain.com). The company covers 100% of individual/family health insurance 

premiums, supports local suppliers by sourcing 60% of its materials from them, and donates 10% 

of its profits to charities. 

Third, developed market firms are facing disruptive innovation (Christensen, 2013) 

because of the fast-evolving technology landscape, where newer firms encounter lower barriers to 

entry and scale quickly using cloud computing, social media, 3D printing, artificial intelligence, 

big data, and mobile technologies to challenge incumbents. Using such disruptive technologies, a 

rival arrives in the market and ultimately destroys the incumbent’s existing revenue streams. 

Moreover, these new firms can not only destroy revenue streams of the incumbent but also alter 

and re-shape prevalent business models and ecosystems within an industry. For example, Uber is 

changing the way taxis operate by connecting, in real time, private car drivers and potential 

customers via its mobile platform. Interestingly, Uber does not own or lease any of the 

transportation infrastructures (i.e., the taxis or the routes) that are required for its business. It 

simply positions itself as a technology company, connecting users with providers of the service. It 

leverages its digital technology capabilities in order to drive its business, thus saving on 

infrastructure ownership costs. Similarly, industries from hospitality (AirBnB) to logistics (Shyp) 
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and ride sharing (Sidecar) to loans and borrowing (Lending Club) are using digital technologies 

to disrupt incumbents in their respective industries. 

As a result, larger, incumbent firms that are less agile and entrenched with respect to their 

infrastructure and processes, take longer to respond to such dynamic changes and adapt to 

turbulence and disruption in their business environment (Hannan and Freeman, 1984; Le Mens, 

Hannan, and Pólos, 2015). Due to increasing competition, such firms are now interested in 

adopting new innovation models and competing with their newer, smaller, and more agile rivals. 

This discussion highlights that there is growing demand for frugal innovation within the 

context of developed economies and it is driven by business, technology, and social changes. It is 

also clear that customers in developed economies now demand frugal products and services. The 

market is ripe for firms to exploit this opportunity and more firms are shifting their business 

models to serve these customers. Such firms would benefit from new research that can provide 

strategic insights into leveraging current systems, processes, technologies, and resources for 

frugal innovation. 

1.2.4 Components of Frugal Innovation in Developed Economies 

In this age of disruptive technological changes and turbulent business environments, 

many developed economies face issues of low productivity, innovation, and global 

competitiveness. For example, research suggests that “Canada’s weak productivity growth over 

the past two decades is largely due to weak business innovation performance” (Council of 

Canadian Academies, 2009, p. 43). Canada also faces criticism for low return on investment on 

innovation expenditure and excessive spending on R&D (OECD, 2011). More importantly, firms 

operating in the rural areas of developed economies such as Canada are known to face similar 

infrastructure and resource acquisition challenges as those faced by firms in emerging economies 

(Fairbairn and Gustafson, 2006, 2008). Recently, firms have cited high operational expenditures, 

high labor costs and high costs of innovation as reasons to move their operations from Canada to 
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low-cost countries in the future (Balsillie, 2015; Keenan, 2015). In such a scenario, frugal 

innovation offers an avenue for countering high costs and other economic or financial constraints. 

Therefore, startups, SMEs, and MNCs in developed economies could benefit from deeper insights 

into frugal innovation. In this way, frugal innovation capability has gained relevance in both 

developed and emerging markets and deserves further study. 

In summary, this section provided background information regarding frugal innovation 

and the dynamics of innovation in developed and emerging markets. We have established 

important factors for contextualizing frugal innovation in these economies and also clarified why 

this capability is important for both contexts. In the next section, the motivation for the thesis 

research is described. 

1.3 Motivation for Research 

The theoretical understanding of frugal innovation and frugal IT innovation capability 

can be enriched with empirical studies. Due to a lack of empirical investigation into these 

phenomena, there is a considerable opportunity to make not only theoretical but also practical 

contributions. 

1.3.1 Theoretical Motivation 

Frugal innovation is increasingly being discussed in both the academic and practitioner 

literature (Radjou et al., 2012; Radjou and Prabhu, 2015; Sahay and Walsham, 2014; Watson, 

Kunene, and Islam, 2013). Although there is evidence that underlying IT systems and 

technologies (Radjou and Prabhu, 2015) drive frugal innovation to a large extent, there has been 

limited empirical examination of the role of IT in enabling and supporting frugal innovation. A 

few previous studies show that IT capabilities are important for supporting frugal innovation 

(Ahuja and Chan, 2014b; Bhatti, and Ventresca, 2012; Eagar, et al., 2012; Heeks, 2012). 

Nonetheless, most studies that examine support systems for innovation tend to focus only on 

aspects such as policy, governmental support, and regional environments that foster innovation 



 

28 

 

activities (Cooke, 2001) and thereby lack in investigation of the enabling role of IT. This is a gap 

I address in my thesis by investigating how IT enables frugal innovation. 

This thesis empirically investigates how frugal innovation takes place in both developed 

and emerging markets, and to uncover the role of IT in frugal innovation. It builds on the extant 

literature on IT-enabled innovation (Pavlou and El Sawy, 2010; Tanriverdi, Rai, and 

Venkatraman, 2010; Tallon, 2011). Furthermore, within the extant IT-enabled innovation 

literature, there are references to constructs such as IT flexibility (Rivard, 2004), IT adaptability 

(Tallon, 2008), and IT leveraging capability (Pavlou and El Sawy, 2010). Studies using these 

constructs suggest maintaining flexible and highly adaptable IT systems, networks, and 

communication enable the firm to remain light on IT assets, which can lead to increased 

innovation and firm performance (Pavlou and El Sawy, 2010; Tanriverdi, Rai, and Venkatraman, 

2010; Tallon, 2011). Similar logic may apply to frugal innovation as several recent articles have 

recognized that IT plays an enabling role in frugal innovation (Ahuja and Chan, 2014b; Radjou 

and Prabhu, 2015; Watson, Kunene, and Islam, 2013). This calls for more in-depth investigation. 

The extant literature also focuses heavily on studies of resource-based innovation 

(Bharadwaj, 2000; Peppard and Ward, 2004; Wade and Hulland, 2004), while there are very few 

studies on constraints-driven innovation. The IT/IS literature emphasizes lean and agile 

approaches to product and process development as constraints-based philosophies, while IT 

project management literature specifically focuses on scope, time, and budget constraints (Lean 

Enterprise Institute, 2014). However, such studies tend to limit the extent to which they address 

other resource constraints. I propose to address this gap. Traditional resource-based theory and 

capabilities arguments have been criticized for ignoring the context and environment in which a 

firm operates. Criticisms stem from the fact that heavy emphasis on resources and capabilities 

alone, tends to ignore other factors such as environmental peculiarities, managerial capabilities, 

and market conditions (Aragon-Correa and Sharma, 2003). This is very relevant in the frugal 
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context, where environmental constraints, competitive rivalry to acquire scarcely available 

resources, and systemic dysfunctionality may play a role in driving a firm towards finding newer 

ways to innovate. 

Previous research recognizes that superior organizational performance is a result of the 

proper alignment of endogenous organizational resources and capabilities with exogenous context 

variables (Brush and Artz, 1999; Burns and Stalker, 1961). Some recent studies in the IT/IS 

literature also focus on this aspect, where digital systems and technologies enable the alignment 

of organizational resources and capabilities with the contextual demands of the business 

environment (Chae et al., 2014; Sedera et al., 2016). We present a novel theoretical framework of 

how problem-solution pairs (Felin and Zenger, 2015; Von Hippel and Von Krogh, 2015) and 

affordance theory (Majchrzak and Markus, 2013; Markus and Silver, 2008; Volkoff and Strong, 

2013) can be integrated to understand how firms in frugal environments adapt to contextual 

demands to drive innovation. This thesis also provides an opportunity for the generation of 

further insights. 

By positioning FITIC as a dynamic capability that can respond to and evolve based on 

dynamic requirements within the ecosystem, we can learn how firms in resource-constrained 

environments sense, respond, and iterate their capability portfolios. Most studies that discuss 

dynamic capabilities within the IT/IS literature (Wheeler, 2002; Wade and Hulland, 2004; Bhatt 

and Grover, 2005; Ravichandran and Lertwongsatien, 2005; Pavlou and El Sawy, 2010) focus 

heavily on the resource-based view (RBV) which emphasizes the underlying resource base and 

capability bundles to conceptualize and empirically examine dynamic capabilities. However, 

there have been calls for research into newer, more contextual studies involving digital businesses 

that may not always enjoy the heavy resource base that is presumed to be available for larger, 

more mature businesses (Bharadwaj et al., 2013). My thesis serves as a response to this call and 

investigates FITIC as a dynamic capability in contexts where the environment is resource-
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constrained and varies from those of previously-studied large firms. Developing theoretical 

insights about dynamic capabilities in such environments enables making contributions back to 

the dynamic capabilities literature. 

To understand how FITIC impacts the firm, I rely on the corporate frugality (TCF; 

Anderson and Lillis, 2011) principles which assert that firms engaged in corporate frugality show 

behaviors such as disciplined spending, resourcefulness and elimination of waste, and deferred 

gratification. As argued in the previous sections, frugal firms tend to display similar traits. 

However, the context for frugal firms is inherently resource-scarce and not munificent. 

Nonetheless, frugal firms may seek basic infrastructure, resources, and services and support from 

the ecosystem within which they operate. Furthermore, this study takes into account the 

contextual factors that drive FITIC as well as the ecosystem that the firm is embedded in. Hence, 

it is imperative that impact and outcomes be studied from a wider perspective than firm 

performance alone. This is a great opportunity for extending the IT/IS literature on digital 

ecosystems. 

1.3.2 Practical Motivation 

Several examples of frugal innovation in digital contexts are emerging, as shown by 

FrugalDigital.org (2013) where salvaged electronic parts are reconfigured and retrofitted to serve 

new functions such as medical screening devices and low cost projectors. GE’s frugal “pay-per-

use” pricing and just-in-time delivery model for radioisotopes providing affordable PET/CT scan 

equipment for cancer diagnosis in rural areas (Radjou, Prabhu, and Ahuja, 2012) is also a good 

illustration. These examples highlight the importance of digital technologies and IT for frugal 

innovation and have sparked investigation into how firms can use IT to develop firm-level 

capabilities that support frugal innovation (Ahuja and Chan, 2014a, 2014b, 2016). These 

developments present an opportunity to explore the role of IT in frugal innovation from a 

practitioner perspective. The findings can potentially guide practitioners regarding IT/IS 
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strategies and IT-enabled tools that foster frugal innovation in organizations and across 

ecosystems. 

Practice-based studies sometimes bundle together recent technology trends such as 

crowdsourcing, crowdfunding, 3D printing, democratization of IT, sharing economy, platform 

development for value co-creation, etc. and point to these as a collection of factors that drive 

frugal innovation (Radjou and Prabhu, 2015). This presents a confounded view of “how” IT 

enables frugal innovation. From an empirical standpoint, this makes it very difficult to determine 

which technologies, IT systems, skillsets, digital processes, etc. directly influence frugal 

innovation.  More importantly, it is even more difficult to deduce factors that hinder the practice 

of frugal innovation. Thus far, the extant literature does not provide guidance regarding these 

issues. In my thesis, I open up this “black box” and provide a look into “which” IT factors 

influence frugal innovation and “how” these technologies are leveraged in creative and cost-

effective ways to extract the most value. 

From a public policy perspective, my thesis can potentially inform policy makers 

regarding strategies for fostering affordable and sustainable innovation practices within startup 

ecosystems. The thesis highlights constraints that firms face within and outside innovation 

ecosystems in Canada and suggest strategies for alleviation of those constraints. Lessons learned 

from India’s innovation ecosystems, where firms are more sharply focused on affordability, 

simplicity, and sustainability, can inform firms and policy makers in Canada, while lessons 

learned from Canada’s innovation ecosystems can inform Indian policy makers regarding the 

development, leveraging, and scaling of businesses, products, and services. Finally, both contexts 

can learn from each other regarding social impact strategies and mechanisms. Clearly, rural 

Canada can learn a lot from social innovations in rural India that are based on mobile technology 

and social media, while rural India can benefit from the business and technological acumen of 

entrepreneurs in rural Canada. My thesis may also be useful to organizations and institutions such 
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as Grand Challenges Canada (http://www.grandchallenges.ca) and Imagine Canada 

(http://www.imaginecanada.ca/) that are working to blend business, technology, and social 

innovation in meaningful ways to create global, societal impact. 

In summary, this research has several motivations. Theoretically, it provides 

opportunities to contribute to various literature streams and practically it provides insights to 

managers, small firms, and policy makers regarding their strategies, resource usage, constraints, 

capabilities, and approaches to innovation. 

1.4 Dissertation Aim and Organization 

The aim of the dissertation is to provide a conceptual roadmap and theoretical 

understanding of frugal digital innovation. More specifically, the dissertation focuses on the role 

of IT in frugal innovation and improves our understanding of “how” frugal IT innovation takes 

place, i.e., how firms develop frugal IT innovation capabilities. It also examines how frugal IT 

innovation capabilities influence firm performance. Relying on the extant literature in IT/IS, the 

dissertation presents and tests a theoretical model. Thus the dissertation consists of both theory 

building and theory testing approaches (Eisenhardt and Graebner, 2007; Ragin, 1994, 2009). 

The dissertation is organized as a multi-phased project with a separate chapter for each phase. 

Initially, it was thought that a multiple-paper (e.g., four-paper) thesis would be best, with each 

paper being an article to be submitted to a journal. However, to avoid repetition and to be able to 

present data analyses in detail, eventually a “hybrid” approach that combined the two formats 

(traditional chapters and independent papers) was utilized. The chapters were written so as to 

reduce the time required to publish them. However, they were not entirely independent. They 

refer to content in previous chapters and they do not repeat the introductory literature and precise 

definitions presented in these chapters. 

The first phase included writing a theoretical paper (Chapter 2) to develop a conceptual 

foundation for frugal IT innovation research. Currently, there are multiple emergent perspectives 
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on frugal innovation and very little consensus among academic and practitioner communities 

regarding the definition and components of frugal innovation. Even lower consensus may be 

found for frugal IT innovation. Hence, this phase included presenting a theoretically grounded 

and practically sensible research model for frugal IT innovation. The next two phases included 

conducting case studies in India (an emerging economy) and Canada (a developed economy) 

respectively. The findings from these case studies were included in the next two chapters 

respectively. A final chapter was then compiled that compared and contrasted the India and 

Canada case studies. 

This dissertation lays a theoretical foundation for a research program that will extend 

long beyond the dissertation defense. Specifically, the initial journal articles generated in this 

research program will be based on the dissertation chapters. This dissertation could only address a 

limited number of questions regarding startups’ frugal IT innovation capability and their broader 

ecosystems. Other (e.g., emergent) research questions will be addressed in later analyses and 

publications. The dissertation is the beginning, not the end, of my research on frugal IT 

innovation and hence has been titled as an “exploratory” study.  

I now outline the organization of the remainder of the dissertation. Chapter 2 reviews the 

literature related to frugal IT innovation and develops the conceptual research framework for the 

empirical research that will follow. Chapters 3 and 4 present the qualitative studies conducted in 

India and Canada respectively. Chapter 5 contrasts the findings from the case studies in India and 

Canada. To minimize repetition of initial introductory content, literature, and background 

information, chapters 3, 4, and 5 focus on the data and analyses. However, they are written so that 

they can be rapidly transformed into publications. Chapter 5 also summarizes the overall India 

and Canada results, opportunities for learning from the two geographical contexts, contributions, 

limitations of the thesis, and the future direction of the research program as a whole. 
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1.5 Research Questions 

It is important to understand the complex underlying factors that lead to the questions 

driving this research. To re-iterate, frugal innovation is now increasingly being discussed in both 

academic and practitioner literature. Yet, there is only partial consensus among academic and 

practitioner stakeholders regarding its conceptualization and underlying dimensions. Furthermore, 

the role of IT in frugal innovation has not yet been established. As a consequence, there is little 

consensus among stakeholders regarding the role that IT plays in frugal innovation. Frugal 

innovation and the use of IT are often seen as contradictory because IT investments are 

sometimes perceived to be resource intensive and this is incongruous with the notion of frugality. 

However, with the emergence and deployment of newer technologies and business 

models based on cloud computing, Software-As-A-Service (SaaS), and Platform-As-A-Service 

(PaaS), firms are no longer required to make heavy IT infrastructure investments. This helps 

firms with drastically reducing capital expenditures on IT infrastructure as well as lowering 

operational expenditures. Similarly, to foster growth and build customer loyalty, firms 

successfully use social media and mobile applications instead of more resource-intensive, client-

server based Customer Relationship Management (CRM) systems. Thus, IT now plays a 

transformational role in low-cost digital innovation – especially in resource-constrained emerging 

economies and rural areas of developed economies. A detailed study of the role of IT in frugal 

innovation is needed to understand how this transformation is taking place. 

This thesis not only investigates the role of IT in frugal innovation but also develops 

better empirical understanding of frugal IT innovation capabilities in developed and emerging 

market contexts. Furthermore, it focuses on frugal IT innovation capability, including its 

conceptualization and underlying dimensions. In order to clearly distinguish this thesis from 

previous studies on frugal innovation and to set boundary conditions, this thesis addresses how IT 

enables frugal innovation and how firms can develop frugal IT innovation capability or FITIC. In 
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previous studies, varied perspectives on the role of IT in frugal innovation range from “building 

information systems that are developed and deployed with minimal resources to meet the pre-

eminent goal of the client” (Watson et. al, 2013), to “making use of analytics and social media” 

(Radjou and Prabhu, 2015, p. 32), further on to “building frugal capabilities” (Ahuja and Chan, 

2014a, 2014b), and finally “technology that is appropriate to meet the needs of emerging market 

customers” (Bhatti and Ventresca, 2012). As a result, it is difficult to define the phenomenon in a 

meaningful way such that it captures holistic theoretical underpinnings. In order to conduct 

further research, it is important to develop a holistic understanding of frugal IT innovation 

capability that is theoretically grounded and is relevant and useful to practitioners. 

In the past, several studies have been conducted in the IT/IS discipline that have explored 

or developed the understanding of a phenomenon or a construct. For example, Schmidt, Lyytinen, 

Keil, and Cule (2001) conducted a study to identify and investigate software project risks; Lamb 

and Kling (2003) reconceptualized users as social actors; Barki and Hartwick (2001) studied 

interpersonal conflict and its management in IS development; Masli, Richardson, Weidenmier-

Watson, and Zmud (2009) studied CIO/CEP engagement in IT using both extant academic 

literature and expert practitioner inputs; and Barki, Rivard, and Talbot (1993) assessed software 

development risks. Along similar lines, the second chapter of the thesis is guided by the following 

research question: 

RQ1: What is frugal IT innovation capability and what are its underlying dimensions? 

Previous studies point to a number of different factors and combinations of factors that 

drive frugal IT innovation capability. First, some studies indicate that resource constraints and 

other contextual limitations contribute towards the development of creative solutions to 

challenging business problems, resulting in frugal innovation (Ahuja and Chan, 2014b; Bhatti, 

2012; Radjou et al., 2012). Second, there are also studies that link knowledge and IT capabilities 

to frugal innovation (Ahuja and Chan, 2014a; Radjou and Prabhu, 2015; Sahay and Walsham, 
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2014; Watson, Kunene, and Islam, 2013). Third, studies show that firms that quickly adopt 

emerging technologies and develop innovative IT capabilities in difficult business environments 

are more frugal than others (Radjou and Prabhu, 2015). Finally, some studies indicate that it is a 

combination of contextual factors, capabilities, and technological changes that result in frugal 

innovation (Ahuja and Chan, 2014b; Radjou and Prabhu, 2015). 

The above discussion uncovers that there is little consensus as to which key factors or 

antecedents drive frugal IT innovation capability. Furthermore, the previous studies have 

generally focused on what these factors are, but not on “how” and “why” they can influence 

frugal IT innovation capability either individually or in combination. In order to develop a deeper 

understanding of the phenomenon, it is important to focus on “which” and “how” factors, and 

how they work in combination to drive frugal IT innovation capability. Previous studies 

(Agnihotri, 2015; Ahuja and Chan, 2014b; Heeks, 2012; Tiwari and Herstatt, 2012; Watson et al., 

2013) also focus on the influence of antecedents of frugal IT innovation such as cost reduction, 

lower usage of resources, and the ubiquity and quality of data flow (from a systems analysis 

perspective), but fall short of providing empirically sound measurements that can be easily 

quantified as well as replicated. Furthermore, these studies do not adequately consider or explain 

the extent to which each of the antecedent factors and their combinations affect frugal IT 

innovation capability.  

Consider the following example of why this is an important issue. According to Bhatti 

(2012), frugal innovation occurs at the intersection of business, technology, social, and 

institutional innovation. Nonetheless, weaker instances of frugal innovation may also occur at the 

intersection of pairs of these innovations. However, stronger instances will be observed when 

three or all of these entities intersect. Figure 1-3 below provides a visual representation of these 

intersections.  



 

37 

 

 

Figure 1-3: Contemporary View of Frugal Innovation 

  

For example, a smartphone app that connects rural children to urban libraries is an 

example of the intersection of technological and social innovation. When the same app is 

monetized and generates a profit for a firm, it adds another dimension of business innovation. 

When this app is adopted on a wide scale with the government providing a subsidy for adoption 

by rural children, it further adds another dimension of institutional innovation (including 

innovation by non-profit organizations and innovation by local, provincial, or federal 

governments) to the mix. In a more refined view of frugal innovation, the constraints reflected by 

the institutional constraints dimension may, in reality, be part of the broader environment within 

which frugal innovation takes place (i.e. these constraints will be visible as contextual or 

environmental variables). 

Next, most previous studies assume an equal effect of the antecedents of frugal IT 

innovation capability or group them together and do not provide details regarding the individual 

effect of each factor. Because the influence of these factors depends on the type of firm and its 

mission, these issues must be taken into consideration when trying to assess the outcome. For 

example, for pure technology startups, business and technological factors may play a greater role 

than social factors while for a social venture firm the social factors likely outweigh the others. In 

light of the above issues, I focus on both theoretical and geographical underpinnings of 

antecedents and moderators of frugal innovation, by asking the following questions: 

SOCIAL

TECH BUSINESS

INSTITUTIONAL
FRUGAL

INNOVATION
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RQ2a: Which factors drive frugal IT innovation capability? 

RQ2b: How do these factors or combination of factors drive frugal IT innovation capability? 

RQ3a: What characteristics of firms in emerging markets facilitate frugal IT innovation? 

RQ3c: What characteristics of firms in developed markets facilitate frugal IT innovation? 

Finally, it is imperative to understand more clearly the similarities and differences in 

frugal IT innovation capability displayed by firms in an emerging market context as compared 

with firms in a developed market context. This provides insight that will potentially contribute to 

our ability to theorize as well as increase the generalizability of the findings. For practitioners, 

this provides details regarding the “transferability” of best practices and learning from emerging 

markets to developed markets and vice versa. I also highlight contextual limitations of frugal 

innovation, as this form of innovation may not always be applicable or desirable. Therefore, in 

chapters 3 and 4, I describe case studies in an emerging market (India) and a developed market 

(Canada) respectively. More details regarding the cases and the rationale for picking those 

particular cases will be provided in the methodology section. Specifically, the third chapter 

focuses on frugal IT innovation in an emerging economy context. The following research 

question was answered: 

RQ3b: Which dimensions of frugal IT innovation capability are dominant in emerging market 

firms? 

Similarly, the fourth chapter will focus on frugal IT innovation in a developed economy 

context. It is important to note that some of the firms that practice frugal IT innovation in 

developed countries are located in rural areas. Such firms are often known to face some of the 

same problems with resource scarcity and reliable infrastructure that firms in emerging markets 

face (Fairbairn and Gustafson, 2006, 2008). As a result, these rural firms are forced to innovate 

within such constraints (Chan and Ahuja, 2015). However, because the context of their operation 

is still very different from firms in emerging countries, there may be variation in their vision and 
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implementation of frugal IT innovation capability. This is an important area for exploration as it 

can provide rich insights regarding this process. Such firms stand to benefit immensely from the 

findings of this study. Findings may prove to be useful for governments and public policymakers 

interested in rural revitalization and rural economic development. More details regarding the 

cases (e.g., location) and the rationale for their selection will be provided in the methodology 

section. Consequently, the following research question guided the development of the fourth 

chapter: 

RQ3d: Which dimensions of frugal IT innovation capability are dominant in developed market 

firms? 

Based on these findings, a fifth chapter compares and contrasts the findings for firms in emerging 

economies and developed economies. The following research questions were answered: 

RQ4a: How can similarities and differences in frugal IT firms across emerging and developed 

markets be theoretically explained? 

RQ4b: How can similarities and differences in the dominance of dimensions of frugal IT 

innovation capability in emerging and developed markets be theoretically explained? 

Figure 1-4 clearly shows the steps and phases of the research. 

 

Figure 1-4: Research Phases 

Thesis Defense

Write-up answering RQ 3b, RQ 3d, RQ 4a,RQ 4b (Chapter 5)

Write-up answering RQ 2a, RQ 2b, and RQ 3b (Chapter 4)

Write-up answering RQ 2a, RQ 2b, and RQ 3a (Chapter 3)

Phase 3: Case Studies in a Developed Market

Phase 2: Case Studies in an Emerging Market

Write-up answering RQ 1 (Chapter 2)

Phase 1: Theory and Conceptual Development

Proposal Defense

Proposal Development
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1.6 Boundary Conditions 

This thesis covers a broad spectrum of issues and research areas. Therefore, it is important to 

define the scope of the thesis and set clear boundary conditions. The boundary conditions for this 

thesis are as follows: 

 It only covers the organizational level of analysis and not address individual level 

variables. The thesis will also not include multi-level analysis. Nonetheless, this study 

will examine effects of key stakeholders in firms because there is some evidence in the 

extant literature regarding “frugality” as a mindset of the CEO or CFO that is then 

formalized as an overarching strategic objective and percolates down to the tactical and 

operational levels (Cook, 2015). Examples are firms like Walmart and Amazon that 

typically have CEOs and CFOs who are frugal in their mindsets and ensure fiscal and 

well as operational frugality (Cook, 2015). 

 According to Tiwari et al. (2016) and Radjou and Prabhu (2015) the three most important 

characteristics of frugal products and services are that they are 1) simpler than competing 

products/services, 2)  more affordable than competing products/services, and 3) focus on 

sustainability by design. To narrow the scope and highlight the most important attributes 

of frugal innovation, this dissertation will focus on these three dimensions during the data 

collection. Furthermore, as the focus of the dissertation is on frugal digital innovation, 

there is a strong focus on how simplicity, affordability, and sustainability are driven by 

digital technologies using information technologies and systems.  

 Although there are a number of different ways in which frugal innovation may take place, 

the thesis focuses on both the similarities and differences in the emerging market 

variations when compared with the developed market variations. For example, in 

emerging markets, firms may be more focused on social innovation than on technological 

innovation and as a result they could differ in important ways from firms in developed 
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markets which may be more focused on technology innovation than on social innovation. 

However, several similarities were discovered between firms in emerging markets and 

firms in developed markets – especially those operating in rural areas within the 

developed markets. These findings provide interesting insights that have not been 

previously discussed or highlighted. 

The thesis relies primarily on literature in the IT/IS domain due to the nature of the 

research questions defined in the previous sections. Clearly, the goal is to study the role of IT 

within the context of frugal innovation. 

The thesis does not argue that frugal IT innovation is another paradigm of innovation. 

Instead, it reflects on its existence, defines it, studies it empirically, and provides results and 

insights to guide future research and practice. It positions frugal IT innovation as another tool in 

the toolkit of innovation and provides firms with additional strategic options in a globalized 

business environment.  

The literature review in the next chapter discusses important concepts and builds a 

theoretical foundation for the research. New relationships among concepts are presented as the 

research model is developed. The following table maps each chapter to each of the RQs that will 

be addressed. This will help in clarifying the organizing logic of the thesis and the research 

approach. 

Chapter RQs Explanation Outcome 

2 RQ1: What is frugal IT 

innovation capability and 

what are its underlying 

dimensions? 

Description of the 

phenomenon and 

conceptual development 

using theoretical and 

practitioner literature 

Hypotheses and 

theoretical 

development 

3 RQ2a: Which factors drive 

frugal IT innovation 

capability? 

RQ2b: How do these 

factors or combination of 

factors drive frugal IT 

innovation capability? 

 

Both theoretical and 

geographical underpinnings 

of antecedents and 

moderators of frugal IT 

innovation 

 

Deep insights into what 

factors drive frugal IT 

Specific 

antecedents and 

moderators of 

frugal IT 

innovation 

from a 

geographic 

perspective and 
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RQ3a: What characteristics 

of firms in emerging 

markets facilitate frugal IT 

innovation? 

 

innovation in emerging 

markets 

 

 

a theoretical 

perspective 

4 RQ2a: Which factors drive 

frugal IT innovation 

capability? 

RQ2b: How do these 

factors or combination of 

factors drive frugal IT 

innovation capability? 

 

RQ3c: What characteristics 

of firms in developed 

markets facilitate frugal IT 

innovation? 

 

Both theoretical and 

geographical underpinnings 

of antecedents and 

moderators of frugal IT 

innovation 

 

Deep insights into what 

factors drive frugal IT 

innovation in developed 

markets 

 

Specific 

antecedents and 

moderators of 

frugal IT 

innovation 

from a 

geographic 

perspective and 

a theoretical 

perspective 

5 RQ3b: Which dimensions 

of frugal IT innovation 

capability are dominant in 

emerging market firms? 

RQ3d: Which dimensions 

of frugal IT innovation 

capability are dominant in 

developed market firms? 

 

RQ4a: How can similarities 

and differences in frugal IT 

firms across emerging and 

developed markets be 

theoretically explained? 

RQ4b: How can similarities 

and differences in the 

dominance of dimensions 

of frugal IT innovation 

capability in emerging and 

developed markets be 

theoretically explained? 

Comparison of similarities 

and differences in both 

contexts from geographical 

and theoretical perspectives 

The similarities 

and differences 

in the frugal IT 

innovation 

construct in 

emerging and 

developed 

economies 

 

Theoretical 

explanations 

for these 

similarities and 

differences 

Table 1-1: Mapping Research Questions to the Write-up Plan 

1.7 Methodology 

1.7.1 Research Philosophy 

Social researchers generally adopt two major philosophical views: Positivism and 

Interpretivism. These two research paradigms are distinct in respect to their assumptions in terms 
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of ontology (the conceptualization of reality), epistemology (how to discover that reality) and 

methodology (how to systematically study that reality) (Guba and Lincoln, 1994). However, there 

is also a third view that is called “critical realism” (CR), which is often seen as a middle way 

between empiricism/positivism on the one hand, and anti-naturalism/interpretivism on the other 

(Zachariadis, Scott, and Barrett, 2013). CR does not follow the assumptions of the extant 

paradigms and instead takes a critical stance towards the necessity and validity of current social 

arrangements (Mingers, 2004). This makes it particularly attractive for the study of IS, which is a 

complex, socio-technical research domain with an emphasis on practice-based investigation of 

phenomena and artifacts and needs reconciliation of aspects of both natural science and social 

science (Zachariadis, Scott, and Barrett, 2013). 

Although this dissertation mainly rests on the positivist philosophy and uses a qualitative 

case method, the “retroductive” approach (Ragin, 1994) which is situated in CR philosophy is 

adopted for data analyses in this research. Retroduction is defined as the process of linking 

empirical evidence (inductive approach) and social theory (deductive approach) in a continuously 

evolving manner. Retroduction is designed to enable researchers to link empirical evidence and 

social theory in a continually evolving, dynamic process. Through the process of retroduction, the 

researcher explores alternatives to identify a compelling, logical argument that explains how 

events came to be. Retroduction allows researchers to move between the knowledge of empirical 

phenomena as expressed through events to the creation of explanations (or hypothesizing) 

(Zachariadis, Scott, and Barrett, 2013). Thus, retroduction is suitable for this study where a 

dynamic dialogue is required to understand the interaction between the complexities of the 

context as well as the properties of the social and digital constructs that are theorized. 

The philosophical grounding for the methodology is rooted in 1) understanding frugal 

digital innovation in a natural context where external factors force firms to develop frugal 

solutions; 2) understanding how such factors may vary in a different context, that of a developed 
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economy (Canada), and how this may result in differences in frugal digital innovation 

approaches; 3) understanding the dynamics and relationships that may exist among the various 

internal and external theoretical constructs that contribute to frugal digital innovation in both 

contexts. The research design is a multiple-case study that uses field data as well as supporting 

documents (internal reports, project documents, webpages, marketing materials, etc.) to 

comprehensively explain how firms in frugal environments innovate, make decisions, and shape 

their business, technology, and social strategies. This design uses a research setting in which 

frugal digital innovation is crucial, underexplored, and underserved by current theories. It also 

enables a view of frugal digital innovation in both emerging markets and developed markets and 

addresses a broad range of frugal digital strategies and theories, thus ensuring that we capture the 

richness and interrelationships within frugal ecosystems.  

1.7.2 Research Design and Setting 

The thesis involves the study of young firms (Pickernell et al., 2013), including startups, 

in India and Canada. Young firms typically have less than 50 employees and have been in 

business for less than ten years. Young firms and startups face resource constraints and may have 

advantages in terms of knowledge resources and emerging technology familiarity over older firms 

(Pickernell et al., 2013; Sarasvathy, 2003). Additionally, many young firms also fall into the 

category of “hybrid” firms with dual missions of profitability and social entrepreneurship 

(Battilana et al., 2014) and these firms are increasing their presence in both emerging and 

developed economies. As such, the research design is consistent with recent calls for studies on 

resource-constrained environments (George et al., 2016) that can further our understanding of 

how firms can 1) navigate institutional voids by designing around weak institutional 

infrastructures and overcome human and financial constraints to create value for various 

stakeholders as well as society; 2) build digital capabilities by leveraging the physical-digital 
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orchestration of ecosystem-wide resources; and 3) enable opportunities for creation of economic, 

technological, and societal value. 

A case research approach allows for the gathering of rich, qualitative data (Yin, 2003), 

supporting complex and comprehensive analyses, describing phenomena, exploring processes, 

and investigating why and how phenomena interrelate (Kanter, 1999; Yin, 2003). Because of the 

exploratory nature of this study and the lack of established empirical literature on this research 

topic, a qualitative approach is adopted. Primarily, an inductive, multiple-case research design 

(Eisenhardt and Graebner, 2007) is used while a deductive approach is used as a secondary 

mechanism to examine the theoretical assertions that resulted from the literature review and 

research framework/model. Due to the exploratory nature of the study, both theory generation and 

theory testing components (Eisenhardt and Graebner, 2007) will add to its explanatory power and 

contribute towards increasing generalizability. Due to the novelty of the topic of frugal IT 

innovation in the IT/IS literature as well as the exploratory nature of the thesis, although an initial 

research model has been developed, the findings from the case studies may lead to enrichment of 

the model with the addition of more contextual details as well as new constructs. 

Multiple cases permit a replication logic in which cases are treated as experiments, with 

each serving to confirm or disconfirm inferences drawn from the others (Yin, 2003). This process 

typically yields more robust, generalizable theory than single cases (Eisenhardt and Graebner, 

2007). The design embeds two units of analysis: organization and ecosystem. Furthermore, 

adopting a case approach also allows for the “retention of holistic and meaningful characteristics 

of real-life events” as well as “retention of contextual conditions” (Yin, 2003). These case studies 

will provide deep insights into the antecedents, contextual factors, implementation, and outcomes 

of frugal IT innovation. 

The following alternative methods were considered for this research, but were ultimately 

deemed less appropriate than a case study approach: 
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1. Action Research: The action research method seeks to concurrently solve practical 

problems while also expanding scientific knowledge (Baskerville and Myers, 2004). It 

allows researchers to observe and alter business practices by following iterative steps of 

analysis, fact finding, conceptualization, planning, implementation of action, and 

evaluation (Baskerville and Myers, 2004; Susman and Evered, 1978). Action research 

typically relies on collaboration between researchers and subjects (Baskerville and 

Myers, 2004) and this is a difficult process. Although action research is accepted as a 

useful method to test and extend academic research in real organizational settings, it has 

also been criticized for introducing challenges for researchers. These challenges include 

demonstrating a high level of rigor, low control over research protocols, lack of planning 

for contingency, and high levels of subjectivity (Baskerville, 1999; Kock, 2004). Due to 

these challenges, action research was not chosen as a methodology for this thesis. 

2. Survey: A survey methodology was also considered for this research. Surveys are used to 

gather information about characteristics, actions, or opinions of a large group of people 

(Pinsonneault and Kraemer, 1993). The purpose of surveys is to produce quantitative 

descriptions of some phenomenon by asking people structured and predefined questions 

and targeting a sample of the population in such a way as to enable generalization 

(Pinsonneault and Kraemer, 1993). However, surveys do not provide rich details 

regarding the context of a phenomenon and case studies are more appropriate when such 

insights are required (Pinsonneault and Kraemer, 1993). As noted above, because this 

research on frugal IT innovation is exploratory in nature, rich, contextual information is 

required to better understand the diverse aspects of the phenomenon before moving on to 

more quantitative methods. Therefore, a survey methodology was not considered 

appropriate. 
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3. Ethnography: An ethnographic study relies on first-hand observations made by a 

researcher who is immersed, over an extended period of time, in a culture with which he 

or she is unfamiliar (Myers, 2013; Schultze, 2000). The objective of an ethnographer is to 

interpret a culture in terms relevant to his audience and this is not only difficult but also 

limits the generalizability of the research. By employing an ethnography, which 

originates from the field of anthropology, this research could seek to develop a deep 

understanding of frugal IT innovation, particularly in relation to the socio-emotional and 

socio-cultural experiences. Contrarily, the purpose of this thesis is much broader and 

focuses on studying the strategies, tactics, processes, IT architectures, challenges, and 

performance of firms engaged in frugal IT innovation. Furthermore, ethnographies are 

limited by their breadth because generally only a single organization can be studied at 

one time. Since the intended focus of this research is to build a foundation of knowledge 

on a fairly new topic of frugal IT innovation within the IS domain, a single organization 

provides only a narrow view of the phenomenon and is severely limited in terms of its 

generalizability. On this basis, an ethnographic approach was not considered appropriate 

for this research. 

The research setting is that of startups and young firms in a diverse set of industries such 

as digital health solutions, sustainable food and green technology, digital education, and non-

profit/charity services in both India and Canada. By examining the rich context of frugal 

innovation within real organizational settings in two extreme contexts, this research provides an 

opportunity to develop insights into the phenomenon and extend theory. The setting in India was 

attractive because: 1) being an emerging market, there is a prevalence of acute constraints in the 

business environment and lack of physical and digital infrastructure; and 2) despite the existence 

of constraints and challenges India has managed to create an abundance of digital startups that are 

involved in the overall growth and economic progress of the country. This research focuses on the 
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evolution of frugal digital strategies within such firms. The inclusion of firms that consider both 

for-profit and not-for-profit industries as their market potentially increases the generalizability of 

the findings and highlights the relevance of examining “hybrid” firms. 

 

Figure 1-5: Sampling Strategy 

 

The Canadian sample firms that were selected were similar to the Indian ones. However, 

the rationale for selection of the Canadian firms was a bit different. As Canada is a developed 

economy, it is expected that the strength of constraints that startups face in Canada will be 

relatively lower and the nature of these constraints will vary from those faced by Indian firms. 

Canada’s basic physical and digital infrastructure is well-developed and firms do not typically 

face the same challenges that are expected to be found in emerging markets. As a result, most 

firms focus on relatively high-end innovation (Street, Gallupe, and Baker, 2017). However, firms 

working on social challenges within Canada and beyond tend to face more resource constraints 

(Canadian Rural Revitalization Foundation, 2015)1. Therefore, we selected a sample of firms that 

identified themselves as resource-constrained and were working on problems that go beyond 

profitability. These firms belong to various industries such as digital health solutions, sustainable 

                                                      

1 http://crrf.ca/publications/ 
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food and green technology, digital education, and non-profit/charity services. The inclusion of a 

diverse set of firms leads to the development of more robust theory than studying a more 

homogeneous sample (Eisenhardt and Graebner, 2007). 

So far, the discussion has centered on the organizational unit of analysis. However, frugal 

digital innovation seldom takes place within an isolated organizational setting. It often requires an 

ecosystem with several entities, including government, investors, educational institutes, business 

incubators, etc., that play a role in the overall development of innovation culture and practices. To 

understand how firms shape their relationship with other entities within an ecosystem, firms that 

were clustered around an incubator were selected. The incubator served as an important 

facilitating entity between the firm and its ecosystem. Incubators with varying levels and types of 

services were selected in different cities across both countries. 

1.7.3 Data Collection Approach 

Case sites were selected using a purposive sampling strategy of theoretical replication, 

whereby contrasting results are anticipated across the sites due to the variation in their underlying 

components (Yin, 2003). Given that the origins of frugal innovation are embedded in emerging 

markets, it would be appropriate to begin data gathering in an emerging market context. 

Therefore, data was collected from startups and SMEs in India (an emerging economy). Firms for 

the Indian case studies were searched using global databases such as Dunn and Bradstreet, 

Hoovers, CRISIL (http://www.crisil.com), and World Startup Wiki 

(http://www.worldstartupwiki.org). Similarly firms in Canada were selected to match the Indian 

set of firms. These firms were selected by searching through directories of Canadian incubators 

and accelerators. 

In order to reduce the risk of selecting inappropriate firms, I conducted a pre-screening 

interview with a senior representative from each prospective organization. The interview was 

focused on gaining a general understanding of the industry, size of the company, and 
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characteristics of their IT strategy, innovation, and firm performance. Firms were selected from a 

diverse set of industries (that were mentioned earlier), with an aim to maintain appropriate level 

of similarities and variation for cross-case and within-case analyses. A snapshot of firms for each 

country is provided in the tables below. 

Firm City Industry 

Incubator 1 Bengaluru Tech/Sustainability 

BioGas Bengaluru Agriculture 

GreenPlant Bengaluru Sustainability 

HealthChain Bengaluru Health 

IGG Bengaluru Sustainability 

   

Incubator 2 Bengaluru Tech/Education 

eRetail Bengaluru Food/Consumer Goods 

eFarm Bengaluru Agriculture/Sustainability 

MedicalSync Bengaluru Health 

JobMatch Bengaluru Training/Education 

   

Incubator 3 Delhi NCR Tech 

RuralHealth Delhi NCR Health 

eLearn Delhi NCR Education/Training 

VaccineRecord Delhi NCR Health 

eBiz Delhi NCR Tech 

Table 1-2: Indian Firms 

 

Firm City Industry 

Incubator 1 Ottawa Tech/Education 

EasyImpact Ottawa Non-Profit 

DesignCo Ottawa Education 

HealthNorth Ottawa Health 

SustainWater Ottawa Sustainability 

   

Incubator 2 Toronto Tech/Education 

eCharityAfrica Toronto Non-Profit 

EduRev Toronto Education 

eCope Toronto Health 

SustainAudit Toronto Sustainability 

   

Incubator 3 Kingston Tech 
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HealthSaaS Kingston Health 

AnalyticsSaaS Kingston Tech 

SustainFood  Kingston Sustainability/Food 

IndiNetwork Kingston Non-Profit 

Table 1-3: Canadian Firms 

Case sites were selected using a purposeful sampling strategy of theoretical replication, 

whereby contrasting results are anticipated across the sites due to the variation in their underlying 

components (Yin, 2003). Within each TBI, some firms were also selected using snowball 

sampling as the interviewed firms agreed to provide a reference to other firms that were engaged 

in similar type of innovative activities. The Canadian sample was matched with the Indian sample 

and eventually three incubators with three startups each in both contexts were included in the 

analyses. The included firms are described at the beginning of chapters 3 and 4. 

1.7.3.1 Exploration, Explanation, and the need for Embedded Case Studies 

Case studies may be qualified as being explanatory, exploratory, or descriptive (Yin, 

2013). While case studies are typically classified in one of these three categories, this case study 

potentially met the requirements for both exploratory and explanatory case studies. The use of a 

retroductive approach (Ragin, 1994) for data analyses simplified the exploratory and explanatory 

aspects of the study. The extant literature base was explored to draw a broad theoretical 

framework and was used as a guiding foundation throughout the duration of the study. An 

overarching exploratory approach was assumed for this study so that the complex phenomenon of 

frugal digital innovation might be explored in detail and empirical, emergent findings are 

incorporated into the theoretical understanding. The broad theoretical framework was then used 

to explain how and why certain constructs and underlying dimensions as well as contextual 

factors interact to foster frugal digital innovation.  A conceptual framework provides the 

researcher with the opportunity to gather general constructs into intellectual “bins” (Miles and 

Huberman, 1994, p. 18). A conceptual framework serves to anchor a study and may be referred to 
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at the stage of data interpretation (Miles and Huberman, 1994; Ragin, 1994). Thus, using a 

retroductive approach that requires both - explanation and exploration, this study produced a rich 

exploratory narrative reflecting the how frugal digital innovation takes place as well as theoretical 

explanation via refinement of a theoretical framework that was drawn from the extant literature. 

An embedded multiple case study (Yin, 2003) design was used. It offered the opportunity 

to explore, in depth, the phenomenon of frugal digital innovation through an inductive, 

constructivist lens while also applying certain aspects of critical realism to objectively assess the 

complexities that underlie the context in which this type of innovation takes place. These 

complexities are related to the founder, firm, TBI ecosystem, community, and country – in 

essence forming a nested contextual setting. A carefully established rationale guided the selection 

of the embedded multiple case study design, including the fact that this study 1) required a 

holistic case study, 2) involved more than one bounded case, 3) qualified as being both 

explanatory and exploratory in approach and 3) sought to understand frugal digital innovation as 

a nested, or embedded phenomenon. Embedded case studies are studies in which different levels 

or sources of data are collected (Yin, 2003). The key factor determining an embedded design in 

this study was the nested nature of the context in which frugal digital innovation takes place. 

Frugal digital innovation within a firm is nested or embedded within the greater context of the 

frugal ecosystem (where the TBI plays a central role) and the attributes of the country in which it 

takes place. Embedded case studies allow for the thorough analysis of “within the subunits 

separately (within case analysis), between the different subunits (between case analysis) or across 

all of the subunits (cross-case analysis)” (Baxter and Jack, 2008, p. 550). Such an approach helps 

with highlighting how the process of frugal digital innovation evolves beyond the firm and 

broadly impacts communities and societies. Adopting an embedded multiple case study approach 

to conducting research allowed for consideration of this nested context. 
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Figure 1-6: Conceptual and Practical Rationale for Embedded cases  

For the dissertation, the context for the embedded cases can be explained by Figure 1-6. 

Beginning at the center of the concentric circles, the inner-most circle represents the individual 

entrepreneur who recognizes the need for a solution despite the existing resource constraints 

within the ecosystem. The next circle represents the firm and its boundary. The firm is situated 

within the ecosystem where the TBI plays a central role of coordination and provision of 

resources and capabilities to the firms and entrepreneurs. The ecosystem also consists of other 

startups, government agencies, funding agencies, educational institutes, etc. This ecosystem is 

embedded within the larger context of the country, where the national, cultural, infrastructural, 

and socio-economic attributes play a fundamental role in affecting the innovation outcomes. The 

concentric circles represent the conceptual perspective of embedded case studies while the boxes 

represent a practical view of the embedded cases within the context of the two countries and the 

TBI ecosystems. 

1.7.4 Data Collection 

Multiple interviewees were selected from each firm to include a mixture of both senior 

and junior staff, as a means to obtain data triangulation. It is important to note that some startups 
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are very small and may only consist of one or two founders. In these cases, attempts were made to 

triangulate data by interviewing the managers and mentors of the incubators and by studying 

documentation and other available literature about the organization and its various functions. The 

use of external informants who can offer an outsider perspective brings a “reality check” to the 

internal accounts and can augment the collection of case data (Santos and Eisenhardt, 2009). The 

use of documents as a data source can provide important details of events and makes decisions 

and strategies within an organization traceable (Myers, 2013). The external sources included 

media articles about each firm identified using Google search. After the first round of interviews 

and data collection at each organization, I conducted a preliminary review of the data to 

determine if additional information would be useful and re-contacted the informants via phone or 

Skype if necessary. The informants were also re-contacted to verify findings and conduct follow-

up interviews. 

Interview guides (Roulston, DeMarrais, and Lewis, 2003) were used to assist in gathering 

data from key informants and all interviews were recorded (with interviewee permission), 

transcribed, and coded (Yin, 2003). A formal interview protocol was designed for this study and 

is provided as an appendix. To enhance the reliability and validity of findings, I created a case 

study database to track and manage the transcripts. All interview questions were pilot-tested. In 

all, approximately 54 interviews were conducted. The interviews ranged between 45 and 120 

minutes in length. The transcribed interviews generated around 350 pages of single-spaced data. 

In addition to the interviews, a questionnaire targeting the firm’s use of emerging 

technologies such as social media, cloud, mobile, IoT, and analytics was given to the 

interviewees. This questionnaire used a 5-point Likert scale to measure the strategic use of these 

emerging technologies. It had open-text fields with each question asking the respondent to think 

about a specific scenario when the technology proved to be strategically significant and describe 
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why it was so. It also asked the respondents regarding their perception of the importance of each 

technology for the survival of the firm. 

1.7.5 Data Analysis 

The interviews were coded systematically using Dedoose (http://dedoose.com/) 

qualitative analysis software. The codes were prepared by leveraging the existing literature on 

frugal IT innovation as described in the next chapter (Literature Review and Theoretical 

Development). For a sample of existing codes, please see the appendix. The cases were read 

independently to understand each case in depth. The goal was to identify independently the 

theoretical constructs, relationships, and peculiarities within each case and with respect to the 

research question. Interactions among various actors and the decisions of the firms were found 

which provided connections among emerging categories of codes and led to the discovery of 

patterns of innovation within the data. Although the coding was theoretically guided, new codes 

were discovered and added based on a retroduction approach. The use of multiple coders (myself, 

other graduate students, and my supervisor) for a subset of the transcripts permitted resolution of 

coding conflicts as issues were discussed among the coders and resolved, and then the remaining 

data was coded. The process involved two rounds of coding. The first round consisted of partial 

coding followed by a meeting to discuss the codes. Conflicting codes were examined and 

resolved through dialogue about the meaning and context of these codes. Then, a second round of 

coding was conducted. I followed a “first-to-second-cycle” coding technique (Saldana, 2015) 

where coding in the second round tends to build on the first round of codes in order to develop a 

more complete understanding of the data. 

Next, cross-case analysis was conducted. The insights that emerged from each case were 

compared with those from other cases to identify consistent patterns and themes (Eisenhardt & 

Graebner, 2007). Focal firms and decisions were grouped randomly and by variables of potential 

interest to facilitate comparisons and develop propositions. Comparisons were initially made 
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between varied pairs of cases. As patterns emerged, other cases were added to develop more 

robust theoretical concepts and causal relations. Discrepancies and agreements in the emergent 

theory were noted and investigated further by revisiting the data. I followed an iterative process 

of cycling among theory, data, and literature to refine our findings, relate them to existing 

theories, and clarify our contributions.  

Case study reports were produced and discussed with the firms that were studied so that 

case findings can be examined and verified by study participants. In this way, support for the 

research model was empirically ascertained. Principles of “analytical generalizability” (Yin, 

2003) guided the theorizing, as findings that are replicated across multiple cases were identified 

and reported. 
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Figure 1-7: Description of the Coding Process (Saldana, 2015) 
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1.7.5.1 Retroductive Data Analysis 

Inductive reasoning works in the order of moving from a specific observation of a 

particular phenomenon to a broader generalization, thus allowing the researcher to build theory 

by replicating the empirical findings that emerged from an observation. The ultimate goal of 

inductive research is theory building. In contrast, deductive reasoning works by using an existing 

theory as the general foundation for the development of testable hypothesis. Deductive analysis is 

heavily rooted in the positivist research philosophy. The assumption is that the deduction process 

starts with hypothesis development based on an existing theory as the foundation highlighting the 

causal relationship between variables. The relationships are either confirmed or rejected on the 

basis of the findings. The definitive goal of deductive research is theory testing. 
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Figure 1-8: Process of Retroduction (adapted from Ragin (1994), p. 57) 
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Traditionally, induction and deduction are perceived to represent two opposing ends of a 

continuum. Ragin (1994) argued that these opposing approaches can work together in the form of 

retroduction. Retroduction is designed to enable researchers to link empirical evidence (inductive 

approach) and social theory (deductive approach) in a continuously evolving, dynamic process. 

Therefore, retroduction endeavours to combine both induction and deduction to represent the 

essence of social life. 

In this research, I use “theory elaboration” which relies on a “retroduction” approach, in 

essence using elements of both inductive and deductive investigation (Ragin and Amoroso, 2010, 

p. 76; Ragin and Becker, 1992, p. 182). Theory elaboration aims to develop concepts, models, or 

theories within specific contextualized conditions and is particularly useful to bridge 

understanding between aspects of behavior and complex systems (Ragin and Becker, 1992). 

Retroduction is suitable for case studies where the dualism between the theory and practice is 

explicit and needs to be bridged (Ragin and Amoroso, 2010). This type of approach is seen as a 

dialogue between ideas (or theory) and evidence (or data) (Ragin and Amoroso, 2010).  

This approach is well-suited to this research because: 1) having developed an 

understanding of the theoretical constructs and their relationships, I need to establish linkages 

with the data or evidence that has been collected, 2) although there are some theories about 

“innovation”, there have been calls to develop rich theoretical understanding about “digital 

innovation” in specific and contextualized settings (Bharadwaj et al., 2013; El Sawy et al., 2010) 

and I explore one such contextualized setting of frugal ecosystems, and 3) the cases present an 

opportunity to move beyond examining the simple form of the organization and to study more 

complex ecosystems, using the retroduction approach (Ragin and Becker, 1992). I follow a 

“retroductive” approach which integrates induction and deduction in a way that establishes a two-

way conversation between the theoretical framework and the data (Ragin, 1994). 
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Thus, in this section the philosophical underpinnings and rationale for the use of 

retroduction as part of the broader methodology for the thesis has been elaborated. Further details 

regarding the use of retroductive approach will be provided in the next chapters. 

1.7.5.2 Retroduction in Practice 

As explained previously, retroduction is a process that involves the creation of a dialogue 

between the conceptual or theoretical side of the research and the observation or data side. Along 

similar lines, a retroductive approach was followed in order to conduct this research. First, 

popular literature and first-hand observations of the phenomenon by the author guided and 

informed the exploration of the extant literature to find connections, overlaps, and theoretical 

foundations for development of the conceptual research model. Once an initial model was 

designed, it was refined based on further readings in both practitioner literature and academic 

literature. This process of refinement and informed iterations resulted in a research model that 

incorporated theoretical and practical insights. 
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Figure 1-9: Retroduction in Practice 

To relate the analytical or theoretical plane of the research with the image or empirical 

plane (Ragin, 1994), data was collected from firms, TBIs, and individual entrepreneurs in both 

India and Canada. These data were coded based on a code book that was created based on the 
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theoretical constructs and relationships in the extant literature. The data were then organized to 

facilitate an iterative coding process. A 2-stage cyclical coding process followed (Saldaña, 2015). 

In Round 1, the India case studies were coded with agreement and conflict resolution among the 

coders and tying the codes back to the theoretical model. The Round 1 codes informed the Round 

2 coding. In Round 2, the codes from the code book and the emergent codes from Round 1 were 

used. The coding took place with agreement and conflict resolution among the coders. The 

emergent codes from Round 1 and Round 2 were used to refine and update the conceptual model 

and emergent codes were accommodated. As a result of this process, theory development and 

theory testing were possible (together resulting in theory elaboration), while the research model 

now represented a more holistic understanding with the application of theoretical and practice-

based literature and data. 

1.7.6 Best Practices For Multiple Case Research 

In order to demonstrate the appropriateness of multiple case studies for this thesis, the 

design described above is evaluated against established “best practices” (Eisenhardt, 1989) in the 

following table. The purpose of this section is to demonstrate that the multiple case design as well 

as the data collection strategy are aligned with these established best practices for research. 

Criteria Reason YES/NO? 

(Explanation) 

Definition of a research 

question 

Provides better grounding of 

construct measures and focuses 

research effort 

Yes, research questions are 

defined. 

A priori constructs Provides better grounding of 

construct measures and focuses 

research effort 

Yes, based on multiple 

theoretical foundations and 

extant literature 

Selecting Cases – Specific 

Population 

Constrains extraneous variation 

and sharpens external validity 

Yes, a specific population of 

frugal firms and frugal 

ecosystems is targeted 

Selecting Cases – 

Theoretical, not random 

sampling 

Focuses effort on theoretically 

useful cases 

Yes, purposive sampling with 

snowball sampling to find 

appropriate cases 

Multiple data collection 

methods 

Provides triangulation Yes, multiple informants per 

organization and access to 
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organizational documents, 

portals, website wherever 

available 

Overlap data collection 

and analysis, including 

field notes 

Speeds analyses and reveals 

helpful adjustments to data 

collection 

Yes, a case database was 

created to record and analyze 

the cases 

Flexible and opportunistic 

data collection methods 

Allows investigators to take 

advantage of emergent themes 

and unique case features 

Yes, pre-screening interviews 

conducted and some follow-

up contact with informants 

Analyzing Data – Within-

case analysis 

Gain familiarity with data and 

preliminary theory generation 

Yes, within-case analysis and 

coding agreement between 

author and supervisor 

Analyzing Data – Cross-

case analysis 

Forces investigators to look 

beyond initial impressions and 

see evidence through multiple 

lenses 

Yes, cross-case analysis and 

coding agreement between 

author and supervisor 

Shaping Hypotheses – 

Iterative tabulation of 

evidence for each 

construct 

Sharpens construct definition, 

validity, and measurability 

Research consists of both 

theory building and theory 

testing components. Emergent 

codes were considered 

Shaping Hypotheses – 

Replicating, not sampling, 

logic across cases  

Confirms, extends, and sharpens 

theory 

Research consists of both 

theory building and theory 

testing components. Emergent 

findings were considered 

Shaping Hypotheses – 

Search evidence for “why” 

behind relationships 

Builds internal validity Research consists of both 

theory building and theory 

testing components. Analysis 

within, across, and between 

startups, TBIs, and countries 

Comparison with 

conflicting literature 

Builds internal validity, raises 

theoretical level, and sharpens 

construct definitions 

A retroductive approach was 

used to compare data with 

extant and new literature 

Comparison with similar 

literature 

Sharpens generalizability, 

improves construct definition, 

and raises theoretical level 

A retroductive approach was 

used to compare data with 

extant and new literature 

Theoretical saturation 

when possible 

Ends process when marginal 

improvement becomes small 

Yes. Based on extant 

literature, a minimum of three 

cases are required to reach 

theoretical saturation.  

Table 1-4: Best Practices For Multiple Case Research 

As seen from the Table 1-4, most of the research design is in accordance with the best 

practices. Nonetheless, as with any project, there can be some deviation from the stated practices. 

The next chapter represents the theoretical framework and builds the research model that will be 

used by the empirical studies that follow. 
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Appendix A: Interview Protocol (Firms) 

1) History, Organization, Industry, Background, Origins 

i. Briefly describe your organization, its history, and your organizational structure/team. 

ii. What industry do you compete in? How would you describe this strategy? 

iii. Can you provide some background on how your firm was started? What struggles did you 

face and why did you choose to become an entrepreneur? 

iv. How would you describe your organization’s core capabilities? 

 

2) Challenges/Constraints 

i. What challenges do you currently face with respect to your firm’s growth, profitability, 

and innovation? 

ii. What are the most challenging constraints that you are faced with that are preventing you 

from being innovative (e.g., with respect to IT, HR, infrastructure, finance, knowledge, 

bureaucracy, partnerships, customers, and social/societal issues) 

iii. Have these constraints influenced your product/service design, pricing, and quality, and if 

so, how? 

iv. How do you ensure your products as affordable, sustainable, and/or valuable? 

 

3) Digital Platforms 

i. Does your firm participate or own any digital platforms? How are these platforms 

beneficial and what capabilities do they add to your firm? 

ii. Does your firm participate in industry alliances with other firms? How are these alliances 

beneficial and what capabilities do they add to your firm? 

iii. How does owning or participating in digital platforms help you to be more innovative? 

What are the costs vs. benefits? 

 

4) Technology Business Incubators (TBIs) 

i. How/to what extent does being associated with the TBI influence your organization’s 

strategy and innovation? 

ii. How/to what extent do TBI mentors influence the organization’s strategy and innovation? 

iii. How do the services provided by the TBI assist your innovation efforts? 

 

5) Business Model 

i. Briefly describe your business model, value chain, and value proposition. 

ii. How did you decide on this business model? 

iii. What factors are the most important for your business model to remain sustainable over 

the long term? 

iv. How is knowledge about products/services/customers/projects shared within your 

organization? 

v. To what extent does sharing knowledge lead to operational efficiencies and/or increased 

management effectiveness? 

vi.  How does shared knowledge help you with innovation? 

vii. How do you connect or collaborate with suppliers, partners and customers using digital 

technologies? 

 

6) Emerging Technologies 

i. How technology/IT intensive are your organization’s products/services? Its processes? Its 

value chain? 
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ii. How have your technology investments allowed you to connect or collaborate with your 

suppliers, partners and customers? Please provide examples. 

iii. How dependent are you on the following technologies for your operations, strategic 

positioning, and innovation? 

 Social Media 

 Mobile Computing 

 Analytics and Business Intelligence 

 Cloud Computing 

 Internet of Things 

iv. How do these technologies assist in product/service development? 

 

7) Social Innovation 

i. Does your firm have a corporate social responsibility (CSR) initiative or something 

similar? How do you justify these investments? 

ii. What are some of the challenges your firm has faced with respect to the following and 

how did you overcome them: 

 Environmental Issues 

 Community Issues 

 Corporate Issues 

 Employee Issues 

 Supplier Issues 

iii. How does your firm make a positive contribution back to society? 

 

8) How do you currently monitor or measure the success of your firm’s business, technology, 

and social innovation strategy? 

i. What are the metrics? 

 

9) How would you describe your business environment in terms of its a) turbulence/stability, b) 

complexity/lack of ambiguity, and c) market growth/maturity? 

 

10) Do you wish to make any other comments about your environment, business strategy, digital 

technology strategy, and/or business performance? 
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Appendix B: Interview Protocol (Incubator Managers/Mentors) 

1. Tell me about your role in the incubator/accelerator/co-working space. 

2. What is the history/origin of this incubator? How and why was it started, how has it changed, 

and what are the future goals? 

3. What are the business and technology goals of this incubator and how do you plan and 

achieve these? 

a. E.g., formal strategic documentation, informal discussions, different strategies for 

short-medium-long term? 

4. Who are the key stakeholders? 

a. What is the structure of the incubator?  

i. Funding 

ii. Infrastructure 

iii. Management team 

iv. Ownership 

v. Operations Mgmt. 

5. How many different programs do you run and how are they inter-connected? 

6. How do you select firms and what is the process and criteria for enrollment? 

a. Once selected, what are the next steps?  

i. Equity stake in firms? 

ii. Angel investment in firms? 

iii. Access to seed/venture capital? 

iv. Hosting 

7. What types of services and capabilities do you provide them with? (E.g., accounting, real 

estate, office, legal, billing, HR, R&D, etc.) 

a. What are the terms and conditions of these services? 

8. How do you enable collaboration between your hosted startups? 

a. Do you play a role in shaping the ecosystem in this region? 

9. How is networking between you past and present startups done? 

a. How do current startups get access to/ collaborate with/ network with 

i. Investors 

ii. VCs 

iii. External partners 

iv. Other firms 

10. How to you track the performance of the firms? 

a. How do you track the performance of the incubator? 

b. What are the metrics? 

11. How is collective knowledge generated, shared, and diffused within the incubator? 

12. How does your incubator contribute to the economic success of the community you are 

located in? 
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Appendix C: Code Book (Initial) 

Code Description Sources 

Frugal IT Innovation 

Capability 

The capability of a firm to redesign its 

processes, products and services to minimize 

their resource usage and increase their 

affordability and sustainability by combining 

business innovation, information 

technology/systems innovation, and social 

innovation. Integrates business, technology, 

and social innovation capabilities of a firm. 

New 

Resource Constraints Resource shortages or challenging business 

environments. 

Business Constraints: corruption, unclear 

taxation, flawed regulations, etc. are often 

cited as business constraints 

Technology Constraints: lack of technology 

infrastructure and lack of availability of 

qualified, technical and managerial human 

resources with appropriate skills 

Social Constraints: social issues that plague a 

potential market and prevent a firm from 

conducting its business effectively 

Fjeldstad, Kolstad, and 

Nygaard (2006), 

Paulson et al. (2002), 

Valor (2005) 

 

Digital Platform Open and collaborative tools that facilitate 

ecosystem-wide business opportunities 

Gawer and Cusumano 

(2014) 

Business Incubator Technology-business incubators provide 

infrastructure, business support, and mediation 

services  to startups, generally leading to better 

firm performance and innovation. 

Bergek and Norrman 

(2008), Grimaldi and 

Grandi (2005) 

SMACIT Social media, Mobile computing, business 

intelligence and Analytics, Cloud computing 

and the Internet of Things 

Ross (2014) 

LEIT Capability to leverage SMACIT based on IT 

Leveraging Capability 

Chan and Ahuja (2015), 

Pavlou and El Sawy 

(2006, 2010) 

Business Innovation 

Capability 

The capability for redefining business models 

and reinventing value chains 

Chesbrough (2010) 

Absorptive Capacity Ability of a firm to recognize the value of 

new, external information, assimilate it, and 

apply it to commercial ends 

Liu, Ke, Wei and Hua 

(2013), Zahra and 

George (2003) 

IT Innovation 

Capability 

Higher-order capability that exemplifies the 

strategic use of LEIT capability 

Winter (2003), Pavlou 

and El Sawy (2010) 

Social Innovation 

Capability 

The capability to design a novel solution to a 

social problem that is more effective, efficient, 

and sustainable than present solutions, and for 

which the value created accrues primarily to 

society as a whole rather than to private 

individuals. Social innovation capability 

augments business capabilities and 

Stanford Center for 

Social Innovation 

(2014), Birkinshaw, 

Foss, and Lindenberg 

(2014), Kanter (1999) 
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relationships with better use of assets and 

resources. 

Firm Performance The economic, technical, and social 

performance of the firm. More popularly 

represented by the “Triple Bottom Line”. 

Elkington (1997),  

Norman and 

MacDonald (2004) 
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Chapter 2 

Literature Review & Theoretical Framework 

2.1 Introduction 

In this chapter, a review of the literature covers the emergence of frugal innovation and 

explores its linkages to IT-enabled innovation, thus forming the basis for conceptual development 

of frugal IT innovation capability. Then, the extant literature on frugal IT innovation capability 

(FITIC) is discussed. Although the literature review and following sections use the terms “IT/IS” 

and “digital” interchangeably to describe FITIC and related constructs, the focus from the point-

of-view of the literature is on digital aspects. Digital technologies such as SMACIT provide 

flexibility, scalability, reconfigurability, and ubiquitous connectivity that enable the 

coordination of geographically dispersed audiences (Autio et al., 2017). Furthermore, digital 

technologies enable novel methods of creation, delivery, and capturing of value, coupled with 

radical new business models (Prahalad and Ramaswamy, 2003). In the rest of this document, 

the core thrust is on digital technology although IT/IS may be used as a label. 

This literature review also covers the antecedents and contextual factors that were briefly 

discussed earlier i.e., resource constraints, digital platforms, and technology business incubators. 

The theoretical foundations of this research are referred to throughout the literature review and 

cover the following: resource-based view (RBV), digital ecodynamics (utilizing literature on IT 

capabilities and dynamic capabilities), theory of affordances, problem-solution pairs, and 

corporate frugality theory. In addition, I refer to the extant literature on corporate social 

responsibility (CSR) and corporate social performance (CSP), as well as new product 

development (NDP), and these will provide important theoretical support. 

According to Wierenga (2015), frugal innovation includes product features, processes, 

and services; is new to the market in terms of application, material used or the business model, 
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and requires minimal resources; and uses materials that are recycled or easily replaceable. The 

features of the frugal product/service have a value-adding function, instead of a price-increasing 

or appearance purpose. Besides considering the environment and the economic background of the 

consumer, the products typically improve value for the customer and have obvious social benefits 

(Wierenga, 2015). While the attributes and environmental characteristics are clearly specified in 

this description, the underlying connections to IT still need to be explored. 

At the outset, it is important to note the existence of a version of frugal innovation that is 

rudimentary, informal, and usually does not involve IT or an organizational structure around it. In 

contrast, this thesis is focused on a more mature, formal, and organizational version of frugal 

innovation. For example, a refrigerator made from earthen terracotta clay by a clay smith in rural 

India to store perishable food items in the absence of reliable electricity, represents the first, more 

rudimentary type of frugal innovation (http://www.mitticool.in/Mitti-Cool-Refrigerator.php). 

When a firm like GE or Godrej (https://www.chotukool.com) takes this concept, refines it and 

develops a new product, it represents the second, more formal type of frugal innovation. It is 

supported by an organizational structure and uses modern technology for functions such as R&D, 

sales, marketing, and customer service.  

The goal in this section is to build a foundation for the research, to advance knowledge 

by using the extant literature to conceptualize and categorize elements of the study, and to 

provide a reference point for interpretation of findings (Merriam and Simpson, 2000). Hidden 

IT/IS aspects of frugal innovation will be uncovered and tied to the extant IT/IS literature. 

Previous research has shown that the terms literature review, conceptual framework, and 

theoretical foundations are often used interchangeably by researchers, to explain each other, and 

as steps towards building a theoretical and literature-based understanding of the research topic 

(Merriam and Simpson, 2000; Rocco and Plakhotnik, 2009). Furthermore, the purpose of and 

logical thinking in research should be clearly reflected in the content, organization, and 
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presentation of a manuscript, regardless of the use of a literature review, theoretical framework, 

or conceptual framework (Rocco and Plakhotnik, 2009). The goal of developing a conceptual 

framework is to categorize and describe concepts relevant to the study and map relationships 

among them (Rocco and Plakhotnik, 2009). Therefore, the next section begins by exploring the 

principles of frugal innovation and its linkages with IT-enabled innovation.  

2.2 Literature Review 

2.2.1 Frugal Innovation: Principles and Linkages with IT/IS Literature 

Radjou and Prabhu (2015) describe frugal innovation as a way to “do more with less”. 

Beyond this description, they also explain how frugal innovation practices can be implemented by 

maximum utilization of resources that are available to the firm, without compromising quality 

and by always striving to offer more value to the customer. Furthermore, they present important 

guiding principles for frugal innovation practice and research. 

In order to understand the underlying, implicit linkages between frugal innovation and 

the IS/IT literature, we need a mapping of these underlying principles to IT-enabled innovation 

concepts (which are present in the extant literature). We also need a blueprint to study how IT is 

embedded within frugal innovation. To create such a blueprint for the principles of frugal 

innovation, we also need to consider the many sub-principles or dimensions within each of these 

principles. This section highlights these principles and sub-principles, and makes linkages to IT 

and digital contexts that may be applicable. I rely on relevant IT/IS constructs or domains from 

the extant literature that relate to a particular dimension of frugal innovation. It is important to 

note that some of these concepts may span multiple levels of analysis such as individual, group, 

or organizational, but this study is focused on organizational-level phenomena. The guiding 

principles follow. 
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2.2.1.1 Frugal Innovation Principle 1: Seek Opportunity in Adversity 

As organizations practising frugal innovation generally operate in difficult business 

environments, Radjou, Prabhu, and Ahuja (2012) prescribe ways for such organizations to find 

opportunity in adversity.  From a logical and literature perspective, “seeking opportunity” can 

point to a strong capability for “sensing” favorable market conditions. In the extant IT literature, 

sensing market opportunities is a dimension of the organizational agility construct (Park and El 

Sawy, 2013). Similarly, developing the capability for “seeking opportunity in adversity” can be 

linked to “entrepreneurial discovery” (Kirzner, 1997). Previous studies have shown that 

innovative firms are entrepreneurial (Govindarajan and Ramamurti, 2011), sense market 

opportunities faster than their competitors (Park and El Sawy, 2013), and have strong alliances 

(Chesbrough and Prencipe, 2008). Furthermore, Fiet (1996) provides an information-based model 

of entrepreneurial discovery where the vision to make entrepreneurial discoveries depends on 

making cost-effective informational investments. With investments in information systems and 

technologies that provide more reliable information, quicker and at lower costs, firms can become 

more entrepreneurial. Similarly, digital platforms (Gawer and Cusumano, 2014) allow a firm to 

take advantage of the network effects that can be accrued by bringing together customers, 

suppliers, and in some cases even competitors. Finally, resourcefulness or “making do with what 

is available” is referred to in the literature as bricolage (Levi-Strauss, 1967). We can also find 

examples of studies adapting bricolage within an IT/IS context (Verjans, 2005). Table below 

provides a summary of mapping the literature. 

Principle Component Potential IT Equivalent Literature Source 

Seeking Opportunity in 

Adversity 

Information-based 

Entrepreneurial 

Discovery  

Austrian Economics (Kirzner, 

1997) 

Seeking Opportunity IT-enabled Sensing IT Agility (Park and El Sawy, 

2013) 

Leveraging Extreme 

Conditions for 

Innovation 

IT Context: Uncertainty, 

Turbulence (higher in 

high-tech, 

semiconductors, 

Dynamic Capabilities in 

Turbulent Environments  

(Pavlou and El Sawy, 2006, 

2010) 
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software, hardware 

industries, etc.) 

Tapping the Power of 

Networks to Tackle 

Big Market Threats 

Alliance Networks, 

Digital Platforms 

Alliances (Chesbrough & 

Prencipe, 2008), 

Digital Platforms (Gawer and 

Cusumano, 2014) 

Being Resourceful in a 

Resource-scarce 

Environment 

IS Bricolage and IT-

enabled Organizational 

Improvisation 

Bricolage (Levi-Strauss, 1967; 

Miner, Bassoff, and Moorman, 

2001;  Verjans, 2005; Baker and 

Nelson, 2005), Organizational 

Improvisation (Ciborra, 1996) 

Table 2-1: Mapping Principle 1 - Seek Opportunity in Adversity 

2.2.1.2 Frugal Innovation Principle 2: Use Flexible Assets and Resources 

“Flexing assets is about saving money, resources, and time, by reconfiguring or 

redesigning production, distribution, service, and organizational assets to enable the delivery of 

tailored products to customers faster, cheaper, and on time” (Radjou, and Prabhu,, 2015, p. 72). 

Practical recommendations regarding how to do this includes digitization of processes and assets 

of the organization, from R&D to supply chain partners, and from production facilities to 

customer service (Radjou and Prabhu, 2015). This principle establishes a very strong foundational 

link to IS/IT literature on digitization, which emphasizes the use of information technology, 

information systems, network and communication infrastructure, and technical and managerial IT 

skills of human resources (Bharadwaj, 2000; Sambamurthy et al., 2003) for digital transformation 

of organizations. Furthermore, recent IT/IS literature focuses on developing capabilities that 

enhance and accelerate the digitization of business processes and information, leading to business 

performance improvements (Busquets, 2010; Wheeler, 2002; Yoo, Henfridsson, and Lyytinen, 

2010). Many studies provide evidence of innovation and profitability when firms switch from 

using traditional, non-digital business processes to using digital technologies, internet-enabled 

business processes, and digital networks and alliances to develop flexible and nimble value chains 

(El Sawy, Malhotra, and Park, 2010; Han et al., 2012; Pavlou and El Sawy, 2010).  
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With respect to the component of “recognition of multiple ways to reach a goal”, general 

systems theory purports that in open system a given end state can be reached by many potential 

means (von Bertalanffy, 1968). Recently, this has also been discussed in the IT/IS literature 

(Rivard and Lapointe, 2012). Table below provides a summary of mapping the literature. 

Principle Component Potential IT 

Equivalent 

Literature Source 

Flexing Assets Digitization, Cloud 

Computing, Mobility 

Bharadwaj (2000); Sambamurthy et al., 

(2003), Busquets (2010); Wheeler 

(2002), Yoo, Henfridsson, and 

Lyytinen (2010), El Sawy, Malhotra, 

and Park (2010), Han et al. (2012), 

Pavlou and El Sawy (2010); Rivard 

(2004) 

Leveraging (Digital) 

Assets in Multiple Ways 

to Reach a Goal 

Entrepreneurial 

Discovery; 

Equifinality; IT 

Flexibility 

Kirzner (1997), Rihoux and Ragin 

(2009), Rivard and Lapointe (2012), 

Rivard (2004) 

Table 2-2: Mapping Principle 2 - Use Flexible Assets and Resources 

2.2.1.3 Frugal Innovation Principle 3: Create Sustainable and Affordable Solutions 

“If the emerging economies are to catch up with the West in the way that the West 

became prosperous, we will need the resources of two planets to do so” –Paul Polman, 

CEO, Unilever (Radjou and Prabhu, 2015, p. 72). 

Sub-principles for creation of sustainable solutions include using resources that are easily 

available rather than focusing on resource-intensive R&D, ensuring that sustainability is a key 

performance indicator (KPI) for business at all levels – strategic, tactical, and operational. 

Furthermore, firms can also design digitally rich products and services by emphasizing recycle 

and reuse as well as multi-purpose characteristics, thereby fostering a cultural shift where 

consumers aspire to buy such products and value the process that enables such production 

(Radjou and Prabhu, 2015, p. 90). These sub-principles overlap to some extent with using upcycle 

techniques (McDonough, Braungart, and Clinton, 2013) on the production end by combining it 

with a Blue Ocean strategy (Kim and Mauborgne, 2015) at the marketing end. Upcycling is the 
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process of transforming by-products, waste materials, useless and/or unwanted products into new 

materials or products of better quality or for better environmental value. Blue ocean strategy 

involves creating uncontested market space by reconstructing market boundaries, essentially by 

creating a range of products that customers value and aspire to own. 

Other core recommendations for frugal innovation include the practice of modular 

development, use of ordinary resources instead of scarce resources for production purposes 

(Fréry, Lecocq, and Warnier, 2015), and adding to the value of products and services through 

digital connectivity. It also clearly points to the fact that merely pursuing Corporate Social 

Responsibility (CSR) initiatives falls short of achieving societal and community-wide goals of the 

business (White, 2005). Therefore, sustainable business models must be created around products, 

using business model innovation (Chesbrough, 2010; Osterwalder, Pigneur, and Tucci, 2005). 

Affordability is a key issue in emerging markets because customers are demanding and value 

conscious. Furthermore, due to high operational expenses and affordability issues, firms from 

developed markets are often forced to relocate to emerging markets (Yu, 2008). Hence a focus on 

developing affordable solutions for customers is required. Table below provides a summary of 

mapping the literature. 

Dimensions Potential IT 

Equivalent 

Literature Source 

Use of Ordinary 

Resources 

Democratization of 

IT/IS, Digital 

Platforms 

Fréry, Lecocq, and Warnier (2015) 

Modular Development IS Development Parnas (1972), Burton-Jones and Meso 

(2006) 

Sustainable Business 

Model 

Business Model 

Innovation 

Chesbrough (2010), Osterwalder, 

Pigneur, and Tucci (2005), Weill and 

Woerner (2015) 

Development of 

Affordable Solutions 

Lean Lean Management (Lean Enterprise 

Institute, 2014) 

Table 2-3: Mapping Principle 3 - Create Sustainable and Affordable Solutions 

2.2.1.4 Frugal Innovation Principle 4: Co-Create Value with Customers 

http://sloanreview.mit.edu/article/competing-with-ordinary-resources/#article-authors
http://sloanreview.mit.edu/article/competing-with-ordinary-resources/#article-authors
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As consumer preferences change and move towards eco-friendly, sustainable, and 

responsible consumption, even if this results in paying a premium price, firms must develop the 

capabilities to cater to such consumers and harness their inherent preference towards such 

products and services (Du, Bhattacharya, and Sen, 2011). However, to compete within this new 

emergent market, firms that offer lower pricing, better customer service, and follow good design 

and aesthetics stand to gain significant competitive advantage. Radjou and Prabhu (2015), 

Wierenga (2015), and Tiwari and Herstatt (2012) recommend that firms use digital technologies 

and social media to tap into the exact preferences of customers and also use advanced market 

segmentation techniques to tailor products and services to such customers. In order to ensure 

superior logistics and delivery mechanisms, firms must re-organize their supply chains to fit these 

new trends. To make this transition towards development of products and services for customers 

who seek sustainability and cost-effectiveness, firms can segment their sales, marketing, and 

advertising functions into two separate channels – one for high-end customers and the other for 

frugal customers. In this way, an end-to-end customer experience can be ensured while focusing 

on superior customer service after product delivery. 

Furthermore, using effective digital tools such as gamification and combining them with 

the networking capabilities of social media, firms can design new ways of influencing the 

behavior of customers. For example, by enabling a fitness challenge on Facebook, a wearable 

device manufacturer can easily push users towards sharing their exercise details and other activity 

within their social networks, thereby promoting a healthy lifestyle as well as reaching out to new 

potential customers that may be part of such social networks. In some cases, firms can also make 

the ownership of its products aspirational for customers, such that they believe in not just the 

product but the positive rationale behind the existence of such a product.  

Firms can also harness the power of design thinking and completely re-imagine new 

products from their current form in order to convey a message to new customers. For example, 
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designing car and airplane seats from newer, lighter materials that provide benefits to airlines by 

reducing aircraft weight and to customers by providing extra legroom and using seat padding 

made from recycled materials may help lower costs as well as provide a better customer 

experience. 

In the extant IS/IT literature, gamification is often cited as a means to increase customer 

engagement, employee engagement and motivation, and to develop an interactive capability for 

continued long-term customer loyalty (Huotari and Hamari, 2012; Rauch, 2013; Zichermann and 

Linder, 2013). With respect to social media, studies point to how it can provide high ROI when 

used appropriately for marketing and engaging with customers (Hoffman and Fodor, 2010). This 

type of strategic adoption of social media also offsets some of the costs of expensive Customer 

Relationship Management systems that are traditionally deployed to engage with customers 

(Heller Baird and Parasnis, 2011; Woodcock, Green, and Starkey, 2011). Finally, improving the 

end-to-end customer experience, whether online or offline is seen as central to the success of the 

firm. Literature in marketing and IT/IS points to a number of outcomes such as trust, loyalty, and 

continued business relationships that emerge from a positive customer experience (Novak, 

Hoffman, and Yung, 2000; Verhoef et al., 2009). However, more recent literature in this area is 

focused on online and social media related customer experiences. 

The idea of co-creation of value was first established in the marketing domain (Fu, 2006; 

Li et al., 2012; Lusch and Vargo, 2006; Prahalad and Ramaswamy, 2004). With digital 

technologies, co-creation of value has now been widely adopted as a mechanism for firms to 

design and develop products and services with customers as equal stakeholders. Digital platforms 

are used to drive the interaction between customers, third-party developers, and firms, while 

providing state-of-the-art communication and collaboration techniques to enhance the innovation 

process. The most widely known example of this type of innovation process is that of mobile 

application development through digital platforms. Apple and Google provide independent 
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developers with access to their mobile application development platform and provide open APIs 

(Application Program Interfaces) to securely allow use of the code that runs their underlying 

services. Developers (who are seen as customers of these firms) can then design mobile 

applications using this platform and market it to potential end-users (or customers) via various 

online channels. Another simpler example of co-creation of value via digital technologies is that 

of Nike+ FuelBand, a fitness tracker which was developed by Nike, by consulting with potential 

customers throughout the design and development process. Customers were then able to upload, 

share, and analyze their fitness statistics through a website. It was a highly successful product 

which enabled a new segment of customers for Nike and also established a pipeline of 

prospective customers. 

Consumers today are moving away from simply being customers and want to be engaged 

in the development of the product which will be eventually sold to them (Han et al., 2012; 

Prahalad and Ramaswamy, 2004; Radjou and Prabhu, 2015). This is driving a major change in 

the way firms interact with their customers and there is a high-level of engagement between a 

firm and its customers during the entire lifecycle of a product, from conceptualization to 

commercialization. For customers, this means that they can define and personalize the product or 

service according to their preferences, while for firms it means reduction of the risk of failure of 

the product upon launch, as well as greater feedback and customer engagement during the 

development process. As a result, both the firm and its customers accrue benefits of this type of 

interaction, resulting in the creation of value for both stakeholders. 

So far, we have only discussed co-creation of value from a B2C point-of-view. 

Interestingly, the extant literature in IT/IS highlights a B2B perspective on co-creation of value, 

by examining partnerships with vendors for outsourcing asset-intensive functions and enabling 

firms to maintain fewer IT assets (Rivard, 2004). Firms stand to gain more value from being part 

of ecosystems and alliances with other firms instead of developing products and services on an 
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individual basis (Han et al., 2012). Furthermore, studies also show that innovative firms use co-

creation mechanisms in their value chains (Prahalad and Ramaswamy, 2004) and develop firm-

level capabilities for co-creation (Grover and Kohli, 2012). Other studies show how digital 

ecosystems and digital technologies play a role in establishing platforms for co-creation of value, 

thereby leading to strategic and competitive advantages for the firm (Gonzalez, Ahuja, and Negi, 

2015; Brohman and Negi, 2015). Table below provides a summary of mapping the literature. 

Dimensions Potential IT Equivalent Literature Source 

Co-creation of Value Co-creation of Value, 

Digital Ecosystems, 

Online Innovation 

Alliances 

Han et al. (2012), Grover and Kohli 

(2012), Gonzalez, Ahuja and Negi 

(2015), Negi and Brohman (2015) 

Gamification Gamification, Human 

Computer Interface 

Huotari and Hamari (2012), Rauch 

(2013), Zichermann and Linder 

(2013) 

Social Media Social Media, Socio-

Technical Systems, 

Virtual Teams 

Hoffman and Fodor (2010), Heller 

Baird and Parasnis (2011), 

Woodcock, Green, and Starkey 

(2011) 

Customer Experience User Interface Design, 

User Experience, 

Customer Relationship 

Management 

Novak, Hoffman, and Yung (2000), 

Verhoef et al. (2009) 

Table 2-4: Mapping Principle 4 - Co-Create Value with Customers 

2.2.1.5 Frugal Innovation Principle 5: Innovate Inclusively 

Collaboration is essential for survival in today’s hyper competitive business 

environment. Therefore, it is important for firms to form strategic collaborations that 

extend from the supply chain to the co-production of products and services. Using 

alliance networks, strategic partnerships, and becoming part of regional ecosystems are 

effective ways to engage with potential partners as well as rival firms, for mutual 

benefits. Radjou and Prabhu (2015), Prahalad and Ramaswamy (2004), and Han et al. 

(2012) highlight the following ways in which firms can increase collaboration for 

innovation: 
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1. Fully engage with suppliers to include them in strategic sourcing projects and innovative 

solutions: Firms can partner with suppliers to serve the whole ecosystem and foster 

innovation that can prove to be beneficial to all entities. In order to reduce costs of the 

spare parts needed to manufacture the Tata Nano (arguably the world’s cheapest car), 

Tata reached out to its suppliers to seek ways to reduce the cost of acquiring parts. 

Among several other ideas, the use of digital auctions and a digitized workflow was 

adopted in order to bring down inessential overhead costs. 

2. Engage with competitors to work towards challenging goals by sharing assets and 

resources: Firms can work with their rival firms through strategic collaboration networks 

or by becoming part of a larger industry alliance to fulfill common goals. For example: 

The alliance of Open Handset brought Google, T-Mobile, Intel, Qualcomm, and Samsung 

together to launch Android, an innovative infrastructure platform and software 

applications for mobile technologies. 

3. Work actively with social and public sectors. Firms in these sectors which seek to 

optimize human and financial resources, while at the same time building innovation and 

learning capabilities, must engage in social innovation practices (Austin, Stevenson, and 

Wei‐Skillern, 2006). By engaging local communities and partners in setting up a 

grassroots value chain to locally build, deliver, and support products and services, firms 

can develop more affordable, accessible, and sustainable solutions (Radjou et al., 2012). 

4. Increase internal agility: By increasing their internal agility, firms can make quicker 

business decisions as well as respond faster to changing environmental, customer, and 

supplier demands. Using IT as an enabler for internal agility allows a firm to become 

more nimble (Sambamurthy, Bharadwaj, and Grover, 2003) by leveraging information 

and knowledge management systems to improve its ability to sense and respond to 

change within and outside organizational boundaries (Park and El Sawy, 2013). 
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Furthermore, stronger organizational social systems can be fostered via the use of IT, 

where tacit knowledge can be shared more effectively among employees, with stronger 

social ties leading to superior communication skills and overall performance (Bharadwaj, 

2000; Chow and Chan, 2008). 

A summary of the underlying principles of “collaboration with innovative 

partners” is provided in Table below. 

Dimensions Potential IT Equivalent Literature Source 

Engagement with 

Suppliers 

IT-enabled Supply Chain 

management, IT 

Complementarity 

Rai, Patnayakuni, and Seth (2006); 

Sambamurthy, Bharadwaj, and 

Grover (2003); Aral and Weill 

(2007) 

Engagement with 

Competitors 

Platform Ecosystems and 

Network Alliances 

Chesbrough et al. (2008), 

Ceccagnoli et al. (2011), Han et al. 

(2012) 

Collaboration with Social 

and Public Sectors 

Grassroots Innovation, 

Social Innovation (often 

through digital media 

including social media 

and mobile apps) 

Social Innovation (Christensen et 

al.,  2006); Grassroots Innovation 

(Utz and Dahlman, 2007) 

Increasing Internal Agility IT Agility, IT-enabled 

Organizational Agility 

Sambamurthy, Bharadwaj, and 

Grover (2003), Park and El Sawy 

(2012) 

Table 2-5: Mapping Principle 5 - Innovate Inclusively 

 
In this section, a discussion of the concept of frugal innovation has been presented with 

mappings to extant literature in IT/IS and linkages have been established between underlying 

guiding principles of frugal innovation and IT. Through the above tables and mappings between 

IT literature and frugal innovation principles, it can be seen that IT may play a role within frugal 

innovation. It also means that here is an opportunity to explore this role further. In particular, it is 

important to now verify empirically the links between frugal innovation and IT, as frugal 

innovation is incorporated into the academic literature. Next, other emerging paradigms of 

innovation, which may seem to be related to frugal innovation, are discussed in order to highlight 

similarities and differences. 
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2.2.2 Related Emerging Paradigms of Innovation 

In this section, other current paradigms of innovation that appear to be related to frugal 

innovation are discussed. These were mentioned briefly in the Chapter 1 and are discussed in 

more detail here. There are differences between these paradigms and frugal innovation need to be 

highlighted in order to clearly distinguish them from each other. It must be noted that some of the 

underlying concepts of these paradigms may be shared with frugal innovation and may overlap, 

but in order to avoid confounding these paradigms, differences and similarities must be broadly 

highlighted. 

1. Reverse Innovation: Reverse innovation refers to the case where an innovation is adopted 

first in emerging economies before “trickling up” to rich countries (Govindarajan and 

Ramamurti, 2011). In some instances, this type of migration of products and services 

from emerging countries to developed countries also takes place under frugal innovation, 

especially when such products and services are IT-enabled. More specifically, this is true 

in the case of MNCs from developed economies which have subsidiary offices or local 

partnerships with firms in emerging economies, where they develop a product or service 

for the local market but then find demand for it in developed markets as well. A case in 

point would be that of GE’s VScan handheld mobile ultrasound device. It was initially 

developed for doctors in India to conduct ultrasounds in electricity-deficient rural areas. 

However, GE soon found a use for this product in US hospitals which had budget 

shortfalls and could not afford to purchase high-end ultrasound machines. Thus, with this 

product, GE was able to penetrate a market in developed economies which it would 

otherwise have lost or overlooked. 

2. Inclusive Innovation: Inclusive innovation is defined as knowledge creation and 

absorption efforts that are most relevant to the needs of the poor (George et al., 2016; Utz 

and Dahlman, 2007). To a certain extent, inclusive innovation also overlaps with the 

notion of Bottom-of-the-Pyramid (BOP) innovation (Prahalad, 2012). With BOP, the 
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focus is primarily on serving the needs of those living in poverty by creating awareness, 

access, affordability, and availability (Prahalad, 2012). With inclusive innovation, the 

focus is on including the economically weaker sections of society in innovation efforts 

and creating an ecosystem for sustainable and inclusive growth. (Utz and Dahlman, 

2007). In inclusive innovation, there is greater opportunity for public-private partnerships 

and government intervention, while BOP innovation is largely undertaken by private 

firms to develop and market products and services to under-served populations in 

developing countries. 

3. Grassroots Innovation: Although grassroots innovation may seem to be overlapping with 

and similar to inclusive innovation, there are differences. Grassroots innovation combines 

the skills and knowhow of communities and individuals with modern knowledge, 

technology and capital (Brem and Wolfram, 2014; Gupta, 2013). Grassroots innovation 

often emerges from the largely unorganized sectors of developing economies and this 

type of innovation addresses the needs of a section of society or a community which has 

been ignored by public and private services (Gupta, 2013). Grassroots innovation is 

almost always frugal, but not all frugal innovations are grassroots innovations. Grassroots 

innovation does not conform to established ideas of top-down or bottom-up innovation, 

but is developed out of sheer necessity to address an everyday problem that an individual 

or community faces. Very often, the grassroots innovator is not even aware that his/her 

invention or idea is an innovation, as there is very little opportunity for 

commercialization or scaling (Gupta, 2013).  

4. Frugal Engineering: Frugal engineering is an overarching philosophy that enables product 

development where cost discipline is an intrinsic part of the process; however, rather than 

simply cutting existing costs, frugal engineering seeks to avoid needless costs in the first 

place (Radjou et al., 2012; Tiwari and Herstatt, 2012). With respect to extending frugal 
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innovation to IT-enabled innovation contexts, the principle of “frugal engineering” seems 

relevant and applicable. However, the focus on cost reduction and cost avoidance does 

not cover the entire breadth of frugal innovation principles, but it does lend support to the 

perspective that engineering and IT contexts are relevant for frugal innovation (Ahuja and 

Chan, 2014a). Additionally, frugal engineering has now developed into the science of 

breaking up complex engineering processes into basic components and then re-building 

each component in a very economical manner (Tiwari and Herstatt, 2012). 

5. Lean and Agile Methods: Innovative processes for software development such as Agile 

(Highsmith and Cockburn, 2001) are focused on increasing efficiency during turbulent 

changes in the development lifecycle and cost is a secondary consideration. Similarly, the 

concept of LEAN may resemble some aspects of frugal innovation such as avoidance of 

non-essential costs, maintaining low overheads, and low resource inventories, but it is 

largely a methodology that helps firms create value through minimizing waste (Lean 

Enterprise Institute, 2014; Mason-Jones et al., 2000, McCullen and Towill, 2001). Both 

“lean” and “agile” appear to be narrowly focused in comparison with frugal innovation, 

which is much broader and incorporates core strategic thinking regarding business, 

social, and technology issues. 

6. Disruptive Innovation: The theory of disruptive innovation (Christensen, 2013) 

synthesizes innovation into three major streams: 1) Sustaining Innovation, in which an 

incumbent takes the initiative to make existing products better; 2) Efficiency Innovation, 

in which a company delivers a legacy product at a better price; and 3) Disruptive 

Innovation, in which a rival arrives in the market and, ultimately, destroys the 

incumbent’s existing revenue streams. Sustaining innovation is generally intrinsically 

driven and an incumbent firm may take longer periods of time to develop such 

innovations, depending on how it plans to sustain its competitive advantage with respect 
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to its rivals. Efficiency innovation strives to deliver the same product or service at lower 

costs, and may also be driven by intrinsic motivations (i.e. an organization makes an 

internal decision without external pressure of rivals or markets) to lower operational and 

overhead costs and then transfer some of these savings on to customers, eventually also 

benefitting shareholders.  

7. Disruptive innovation is almost always extrinsically motivated (i.e. an organization 

makes an enforced decision due to external pressure from rivals or markets or both) and 

may not only destroy revenue streams of the incumbent but also alter and re-shape 

prevalent business models and ecosystems. In reference to Christensen’s framework, 

frugal innovation, by definition, may seem to largely overlap with “efficiency 

innovation”. However, this would represent only a partial view of frugal innovation as 

frugal innovation could also overlap with “sustaining innovation” by simplifying 

products and services in order to lower costs, and “disruptive innovation” where new 

business models are established in order to provide value to customers and overcome 

business constraints.  

8. Previous studies show relevant linkages between disruptive innovations and frugal 

innovations even though not all frugal innovations are disruptive and not all disruptive 

innovations are necessarily frugal (Wierenga, 2015). However, some frugal innovations 

are so powerful in influencing the daily lives of the poor that they can be considered 

disruptive in nature – especially in emerging economies and rural areas – where there are 

significant financial, economic, and social constraints (Wierenga, 2015).  

9. Bricolage: Levi-Strauss's (1967) concept of "bricolage" is described as “making do with 

whatever is at hand" (Levi-Strauss, 1967; Miner, Bassoff, and Moorman, 2001). 

Although this has strong relevance to frugal innovation and to a certain extent overlaps 

with some dimensions of frugal innovation, there are differences. Bricolage emphasizes a 
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strong sense of “improvisation” or “tinkering”, while frugal innovation consists of both 

planned and improvised components. The most recent literature review on bricolage 

points to the following dimensions: 1) Resources at hand; 2) Making do; 3) Combining 

resources for new purposes; and 4) Refusal to enact limitations (Baker and Nelson, 

2005). Although some of these dimensions overlap with a few dimensions of frugal 

innovation (that are described in detail in Chapter 1), there are several other 

differentiating factors between the two phenomena. 

10. Jugaad Innovation: Indigenous innovation in India is termed as “jugaad” and has a strong 

notion of improvisation associated with it. Extreme improvisation in the face of 

uncertainties and a severe lack of resources is practised in rural India and has many 

similar variants in China, Brazil, Africa, etc. (Radjou et al., 2012) 

11. Resource-constrained Innovation: This type of innovation consists of resource-

constrained product development approaches that are observed in emerging countries 

such as China and India and have the potential to change the traditional models of green 

product development (Sharma and Iyer, 2012). The innovation process relies primarily on 

frugal engineering that reduces material use (thereby reducing burden on supply chain) 

and meets green marketing objectives. 

12. Some other common innovation paradigms originate from Schumpeter’s (1934) 

descriptions, such as product innovation, process innovation, new sources of supply, 

exploitation of new markets, new ways to organize business and “new combinations” of 

existing resources. Specifically related to IT, new methods for innovation include open 

innovation models in which firms draw on research and development that may lie outside 

organizational boundaries (West, Vanhaverbeke and Chesbrough, 2008); democratization 

of products and services (Johnson, Christensen and Kagermann, 2008; Von Hippel, 

2009); and living labs for open innovation in rural settings (Schaffers et al., 2010). 
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In Figure 2-1, I depict frugal IT innovation as a thread that would be woven through each of 

the rings, thus showing that frugal IT innovation has commonalities and differentiations with each 

of these paradigms. In this section, the underlying dimensions of frugal innovation were 

discussed. These underlying dimensions were then linked to the IS/IT literature in order to show 

the linkages between frugal innovation and IT/IS related innovation. Furthermore, frugal 

innovation was shown to be different from other emerging paradigms of innovation. Next, I look 

at developing the central constructs of this thesis and then building the conceptual research 

model. 
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Figure 2-1: Overlaps Among Emerging Paradigms of Innovation 
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Based on Rosca, Arnold, and Bendul (2016), Table 2-6 summarizes (with sources from 

the literature), the emerging paradigms of innovation that were discussed: 

Paradigm Description Sources 

Reverse 

Innovation 

The development of ideas in emerging markets 

and then the export of this knowledge and 

innovation to developed economies. 

Govindarajan and 

Ramamurti (2011), 

Trimble (2012), Immelt 

et al. (2009) 

Inclusive 

Innovation 

& Bottom-Of-

Pyramid 

Innovation 

Innovations for inclusive growth are developed 

to create and enhance opportunities to improve 

the well-being of those at the BOP. The 

development and implementation of new ideas 

which aspire to create opportunities that 

enhance social and economic wellbeing for 

disenfranchised members of society. 

George et al. (2012), 

Utz and Dahlman 

(2007), Prahalad (2005) 

Grassroots 

Innovation 

Bottom-up development approach which 

includes social integrity and social civilians as 

inventors by connecting people through social 

and technical networks in order to develop 

ecologically and socially acceptable products 

and services. 

Brem and Wolfram 

(2014), Gupta (2013) 

Frugal 

Engineering 

A clean-sheet approach to product development 

that aims to maximize value for customers 

while minimizing non-essential costs. Frugal 

engineering refers to product development 

practices. 

Tiwari and Herstatt 

(2012), Radjou et al. 

(2012) 

Lean and Agile 

Methods 

Methodologies and approaches that help firms 

create value through minimizing.  

Lean Enterprise Institute 

(2014), Highsmith and 

Cockburn (2001) 

Disruptive 

Innovation 

A type of innovation in which a rival arrives in 

the market and, ultimately, destroys the 

incumbent’s existing revenue streams. 

Christensen (1997) 

Bricolage Making do with whatever is at hand; following 

improvisational approaches. 

Levi-Strauss (1967), 

Miner, Bassoff, and 

Moorman (2001) 

Open Innovation Drawing on research and development that 

may lie outside organizational boundaries.  

Chesbrough, 

Vanhaverbeke and West 

(2008) 

Jugaad 

Innovation  

Innovation based on indigenous solutions, 

consisting of overcoming limitations (e.g., the 

lack of funds) and finding effective, often 

improvised solutions with limited resources. 

Radjou et al. (2012) 

Resource- 

Constrained 

Innovation 

Innovations which use minimal resources and 

are affordable to end-customers. 

Sharma and Iyer  

(2012) 

Table 2-6: Emerging Paradigms of Innovation and Literature Sources 
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As the above paradigms of innovation are very close to frugal innovation, it is important 

to distinguish the similarities and differences among them. Table 2-7 includes key distinguishing 

points between frugal innovation and each emerging paradigm of innovation. 

Paradigm Similarities/Differences with Frugal Innovation 

Reverse Innovation Frugal innovation products and services are developed for a 

particular context and may not necessarily be exported from 

emerging countries to developed countries. 

Inclusive Innovation 

& Bottom-Of-Pyramid 

Innovation 

Although in-tune with frugal innovation, inclusive and BOP 

innovations are targeted at underserved and underprivileged 

sections of society. Frugal innovations are generally affordable 

but not necessarily targeted towards underserved populations. 

Grassroots Innovation Social innovation is a component of frugal innovation, but there 

are other components such as technology innovation and 

business model innovation. Furthermore, frugal innovation can 

be both top-down and bottom-up. 

Frugal Engineering Designing frugal products and services borrows some principles 

from frugal engineering, but frugal innovation involves a 

broader focus than engineering alone. 

Lean and Agile Methods Some frugal innovation principles overlap with the lean and 

agile methodologies (especially for software development and 

project management). 

Disruptive Innovation Some frugal innovations are certainly disruptive, but not all 

frugal innovations are disruptive and not all disruptive 

innovations are necessarily frugal (Wierenga, 2015). 

Bricolage Bricolage emphasizes a strong sense of “improvisation” or 

“tinkering”, while frugal innovation may consist of both planned 

and improvised components. 

Open Innovation Frugal innovation products and services certainly can benefit 

from open innovation, but are not necessarily dependent on it. 

Jugaad Innovation Jugaad innovation is about overcoming constraints and overlaps 

to a large extent with “resource constraints” which are a part of 

frugal environments. However, technology plays a larger part in 

frugal innovation and it is more institutional than jugaad. It is 

noteworthy that some firms in India are trying to learn from 

jugaad and formally introduce it into their innovation programs. 

Resource- 

Constrained 

Innovation 

Resource constraints are part of a frugal environment and 

affordability is a desired outcome. Nonetheless, frugal 

innovation also includes sustainability, profitability, and social 

impact outcomes. 

Table 2-7: Differentiating between Frugal Innovation and other Paradigms 

In this section, the extant literature on frugal innovation was reviewed and linkages with 

IT/IS literature were explored. Furthermore, frugal innovation was shown to be different from 
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other emerging paradigms of innovation. To understand how the different constructs are bound 

with the frugal environment, we explore digital ecodynamics. 

2.2.3 Digital Ecodynamics 

Digital ecodynamics (El Sawy et al., 2010) is a systemic phenomenon involving complex 

interactions among the triad of environmental turbulence, dynamic capabilities, and IT systems 

(see Figure 2-2). It does not imply that one factor is more important than another, but simply that 

the three factors are fused together, almost to the point of inseparability (El Sawy et al., 2010). 

Firms that seek to enhance and extend their competitive advantage are reliant on strategic IT 

capabilities in turbulent environments (Chan and Ahuja, 2015; Pavlou and El Sawy 2006, 2010; 

Sambamurthy et al., 2003). However, the business environment globally is becoming increasingly 

turbulent, with shorter innovation cycles, faster response times to market demands, and more 

significant technology-based disruptions in most industries, leading to hyperturbulence (D’Aveni, 

1994).  As organizations try to negotiate this rapidly evolving environment, they need to develop 

more powerful repertoires of dynamic capabilities (Teece, 2014) to cope with this turbulence. 

Meanwhile, emerging digital technologies such as cloud computing, big data analytics, mobility, 

and social media are becoming the foundational tools that firms leverage in order to develop 

strong dynamic capabilities. The interactions among environmental turbulence, dynamic 

capabilities, and digital technologies have also become increasingly complex (El Sawy et al., 

2010).  

The strategic management literature emphasizes the role of dynamic capabilities in 

empowering firms with mechanisms to respond to environmental turbulence (Teece, Pisano, and 

Schuen, 1997; Eisenhardt and Martin, 2000; Helfat et al., 2009), while the IS strategy literature 

focuses on how digital technologies can be used to assemble and shape dynamic capabilities 

(Sambamurthy et al. 2003). To capture that complexity and understand the role of digital 

ecodynamics as a source of strategic advantage, El Sawy et al. (2010) examine the inter-
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relationships among these constructs in a holistic manner. I extend similar arguments to frugal 

environments and conceptualize a frugal ecosystem (see Figure 2-3) along the lines of digital 

ecodynamics. 

2.2.4 The Frugal Digital Ecosystem 

A business ecosystem is defined as “an economic community supported by a foundation 

of interacting organizations and individuals—the organisms of the business world. Over time, 

they co-evolve their capabilities and roles, and tend to align themselves with the directions set by 

one or more central companies. Participation in the ecosystem enables members to move toward 

shared visions to align their investments, and to find mutually supportive roles.” (Moore, 1993, p. 

26). Resource-constrained business ecosystems are often found in the developing world, where 

poor infrastructure, high costs of access to quality resources, and technology challenges are 

prevalent (Chetlur et al., 2014; Chin et al., 2015). If firms plan to innovate in such environments, 

they must address prevalent resource constraints and institutional voids. While constraints 

represent shortages and limitations of resources and infrastructure, institutional voids are 

characterized by the absence of intermediary institutions, flawed regulatory systems, and weak 

contract-enforcing mechanisms (Bhatti, 2012; Khanna, Palepu, and Sinha, 2005).  
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Figure 2-2: Digital Ecodynamics Figure 2-3: Conceptualized Frugal Ecosystem 
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To encapsulate these environmental constraints, I define a frugal ecosystem as an 

ecosystem that is characterized by significant institutional voids and/or resource constraints, but 

where the collective relational connections of the participants are channeled towards developing 

simple, affordable, and sustainable solutions to fill institutional voids and/or address constraints 

(Chen, Lee, and Chou, 2016; Costello, Donnellan, and Curley, 2013). It is important to note that 

firms do not operate in isolation and several other entities participate in a frugal ecosystem. In 

addition to the focal firm, the ecosystem may include the firm’s suppliers, its extended network of 

customers and vendors, government agencies, business support services, logistics and delivery 

providers, alliance partners, business incubation/innovation centers, regional economic 

development offices, and often even rival firms. 

In this context, frugal ecosystem is examined from a digital perspective (El Sawy and 

Pereira, 2013) and focus on the elements of environmental factors (including constraints and 

institutional voids), digital systems and emerging technologies, and dynamic capabilities (see 

Figure 2-3). I focus on the FITIC dynamic capability (introduced earlier) and on SMACIT  

(Social media, Mobile computing, Analytics and business intelligence, Cloud computing and the 

Internet of Things; Ross, 2014) and LEIT (Leveraging Emerging IT) capability. I recognize that 

there may be frugal ecosystems that are rudimentary, not reliant on digital technologies, and 

heavily dependent on the physical exchange of goods and services (Radjou and Prabhu, 2015). 

However, I am focusing on frugal ecosystems where value creation is primarily achieved by 

leveraging digital technologies to alleviate constraints and address affordability and sustainability 

challenges. Therefore, I explore key elements of the digital frugal ecosystem – namely 

environmental resource constraints, digital systems and emerging technologies, and FITIC as a 

dynamic capability. 

2.2.4.1 The Frugal Environment – Resource Constraints 
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The extant literature reveals two major paradigms of innovation. The first paradigm of 

resource-based innovation relies on resource availability, resource acquisition, and capability 

development (Barney 1991; Chandler and Hanks, 1994). In this paradigm, slack resources, which 

are resource cushions that firms can use in a discretionary manner to counter threats and exploit 

opportunities, are used to drive innovation (Bourgeois, 1981; Cyert and March, 1963). Firms 

invest in research and development capabilities, patent generation, and highly-skilled human 

resources (Acs and Audretsch, 1988; Trajtenberg, 1990). The second paradigm is based on 

resource constraints (Gibbert, Hoegl, and Valikangas, 2007; Hewitt-Dundas, 2006) and relies on 

innovating with limited or scarce resources (Li and Atuahene-Gima, 2001; Rao and Drazin, 

2002). Interestingly, while the extant IT literature focuses heavily on resource-based innovation 

(Bharadwaj, 2000; Peppard and Ward, 2004; Wade and Hulland, 2004), there are only few studies 

about constraints-based innovation. This is where frugal environments present an opportunity for 

exploration of capability development for constraints-driven innovation. It allows better 

understanding of how firms innovate with limited financial, human, and infrastructure resources 

while facing external pressures of affordability, sustainability, and value-conscious customers. 

It is a well-established fact that the business environment in emerging markets is difficult 

and access to basic infrastructure and services can be challenging (Agnihotri, 2015; Prahalad and 

Mashelkar, 2010). Hence, firms either need to find mechanisms to circumvent such constraints 

(Chin et al., 2015) or innovate their way out of such environments, usually by following frugal 

innovation practices. Constraints provide leverage points to the firm by bringing attention to 

particular weaknesses with respect to the environment that may otherwise prevent the firm from 

achieving its goals (Goldratt, 1997). Although there can be different types of constraints such as 

policy-based, resource-based, market-based, and self-imposed (Caniëls and Rietzschel, 201; 

Coman and Ronen, 2007), this thesis is focused on pre-existing, prevalent, constraints within 

frugal environments.  
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Previous studies have already shown that frugal ecosystems face market constraints, 

resource constraints, and institutional complexities (Bhatti, 2012). In this thesis, I collectively 

refer to these constraints as “resource constraints” (Sharma and Iyer, 2012). Furthermore, in the 

extant management literature, there is also some evidence of using constraints as a driving factor 

for revitalizing the entire business model of the firm (Spector, 2011). This lends support to the 

assertion that constraint-driven innovation should be studied in more detail. On one hand, 

resource constraints limit the innovation potential and performance outcomes of a firm (Gibbert, 

et al., 2007; Hewitt-Dundas, 2006). On the other hand, limited or scarce resources (Li and 

Atuahene-Gima, 2001; Rao and Drazin, 2002) often drive a firm to be more creative and foster 

innovation. I focus my investigation on business, technology, and social constraints which 

represent particularly important dimensions of the “resource constraints” construct (Figure 2-4). 

Resource Constraints

Business Constraints Technology

Constraints
Social Constraints

 

Figure 2-4: Dimensions of Resource Constraints 

 
Business constraints represent the challenges of the general business environment that a 

firm encounters. In emerging markets, corruption, unclear taxation, flawed regulations, etc. are 

often cited as business constraints (Fjeldstad, Kolstad, and Nygaard, 2006). The extant literature 
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on business constraints classifies such constraints into four categories (Mambula, 2002; Okpara 

and Wynn, 2007): 1) administrative constraints such as accounting, finance, taxation, and fraud 

and administrative complexities such as personnel management problems, strikes, bribery, and 

other general management issues; 2) operating constraints such as production problems due to 

lack of inventory control tools, high cost of appropriate manufacturing equipment, etc.; 3) 

strategic constraints such as access to market research, costs of acquiring software, hardware, and 

personnel for strategic planning, and lack of sound financial analysis; 4) external constraints such 

as infrastructure issues, corruption, lack of cutting-edge technology, and low local demand. Gupta 

(2013) points to red tape and bureaucracy as a root cause of such business constraints. As an 

example, Nokia shut down its manufacturing plant in Chennai, India in 2012 due to problems it 

faced with retrospective taxation imposed by the government. 

Technology constraints represent the lack of availability or access to a particular 

technology or the limited capability of the available technology (Paulson Gjerde et al., 2002). The 

lack of technology infrastructure and lack of availability of qualified human resources with 

appropriate technology skills are also often cited as technology constraints. Technology 

constraints can be spread across the entire technology stack or spectrum of a business. According 

to Zachman (1999), Spencer (1996), and Paulson Gjerde et al. (2002), hardware, software, 

network, policy and process implementation, security and governance, privacy, and risk and 

enterprise controls, are some of the various technology constraints that a firm may encounter.  

Furthermore, it is well-known that such constraints are more prevalent in emerging 

economies and rural areas of developed economies (e.g., we see low internet bandwidth, lack of 

3G or 4G cellular networks, and slower adoption of emerging and cutting-edge IT products and 

services). Previous studies have shown that firms are often more constrained in the use of 

technology by external environmental conditions than by internal constraints (Paulson Gjerde, 

2002). As an example, in sub-Saharan Africa, although mobile phone penetration and cell-tower 
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density are quite high, the bandwidth on these networks is low and still evolving in the 2G/3G 

stages. As a result, when mobile payment platform, mPESA wanted to launch its services, it was 

forced to design a service which works on low-bandwidth (2G) SMS text messaging instead of an 

app-based (3G/4G) service. 

Social constraints are representative of social issues that plague a potential market and 

prevent a firm from conducting its business. A firm operating in a frugal market where societal 

constraints are prevalent, must address them in order to succeed (Valor, 2005). Firms in both 

emerging and developed economies face such constraints and these can range from low education 

levels, public health and sanitation, welfare and governance, accessibility, and sustainability, as 

well as financial exclusion, lack of affordability, and poor environmental conditions (Radjou and 

Prabhu, 2015). Businesses have tried to address such constraints by using a bottom-of-the-

pyramid innovation approach, which seeks to serve the most underserved customers (usually with 

low incomes) and by adopting corporate social responsibility (CSR) initiatives. Social constraints 

do not necessarily imply a lack of sufficient resources. However, the presence of social 

constraints makes business conditions challenging and forces firms to dedicate already scarce 

resources towards addressing these constraints in order to normalize business operations. 

However, with frugal IT innovation, the focus is on using IT to address social constraints as a part 

of the mainstream strategic and competitive outlook of the firm. For example, India-based micro-

irrigation firm Jain Irrigation Systems was named in Fortune magazine’s inaugural ‘Change the 

World’ list of companies making significant progress in addressing major social problems as a 

part of their core business strategy. Jain Irrigation Systems used sensor and solar technology to 

overcome the social challenge of providing irrigation systems to farmers with very small plots of 

arable land.  

By developing frugal IT innovation capabilities, that overcome business, technology, and 

social constraints, firms improve performance outcomes such as lower costs of production and 
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operation, higher profitability and revenues, expansion of the customer base, and a superior 

customer experience (Radjou and Prabhu, 2015).  

2.2.4.2 The Frugal Environment – Digital Platforms 

Digital platforms are changing the nature of business across the world. With digital 

platforms such as AirBnB, Uber, Google Apps, Tencent, Salesforce, Facebook Marketing, 

Apple’s App Store, Android Play Store, etc., the way businesses connect and engage with 

customers, suppliers, and partners is undergoing rapid change. Digital platforms drive 

competitive advantage by 1) savings in fixed costs, 2) efficiency gains in product development 

through reuse of common parts, 3) “modular designs”, and 4) development of derivative products 

and services (Gawer and Cusumano, 2014). This allows scalability even with limited resources 

and flexibility in product/service feature designs (Gawer and Cusumano, 2014). These low-cost, 

high-efficiency strategies overlap with the frugal innovation mechanisms, where resource 

constraints, access to basic infrastructure, and value-conscious customers pose a major challenge 

(Ahuja and Chan, 2014a). Consequently, the use of digital platforms in frugal environments is 

likely to be a good strategic fit. I refer holistically to the frugal environment, the digital platform, 

and the entities that interact within such an ecosystem as a “frugal digital platform ecosystem” as 

shown previously. See Figure 2-5. 

A digital platform is defined as the components used in common across a product family 

(Boudreau, 2007; Parker and Van Alstyne, 2008) whose functionality can be extended by 

applications and is subject to network effects (Parker and Van Alstyne, 2005; Eisenmann et. al. 

2006; Evans et al., 2006). In a digital ecosystem, the platform owner and independent software 

vendors (ISVs) co-create the platform’s value proposition and support its market adoption. As 

more complementary members join the ecosystem to supply complementarities, the more 

valuable the platform becomes to consumers due to a greater variety of choice (Scholten and 

Scholten, 2012). The platform owner’s self-interest in platform innovation motivates it to 
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shepherd the platform and encourage ISV participation (Parker and Van Alstyne, 2005). Previous 

research has highlighted that although the platform owner firm stands to accrue the most benefits 

from the digital platform, the entire ecosystem is better off by participating and interacting with 

the platform (El Sawy and Pereira, 2013; Mitra 2015). 

Platform
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CustomerPlatform

External 

VendorConnectedness

 

Figure 2-5: Digital Platform Ecosystem 

Digital platforms are key enablers for business value generation, as described in the 

literature on co-creation of value (Prahalad and Ramaswamy, 2013; Vargo, Maglio, and Akaka, 

2008). Value co-creation takes place by working closely with customers, ISVs, rivals, suppliers, 

and partners on a collaborative, flexible, digital platform (Gawer and Cusumano, 2014), 

sometimes even as part of an open innovation alliance (OIA), resulting in benefits for all 

participants (Han et al., 2012). Firms using digital platforms are engaging more deeply with their 

customers and providing them with the capabilities to design and customize products and services 

according to their own preferences (Eisenmann, 2007). As a result, customers have become a part 

of the design and build process and are tightly integrated into the ecosystem. Similarly, if the 

platform is open enough for third party developers to build value-added applications and services, 

these developers/vendors also become part of the ecosystem (Eisenmann, 2007; Pagani, 2013). 

Platforms are particularly useful in frugal ecosystems due to the resource-constrained 

nature of such ecosystems and the difficulties faced by firms due to prevalent business, 
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technology, and social constraints as well as institutional voids (i.e., missing government 

services, lack of market information, flawed taxation and financial structures, etc.). First, a digital 

platform generates strong network effects (Cusumano, 2011). If the platform is in use by a 

number of customers, ISVs, and rival firms, the platform owner firm can leverage it to sense and 

respond to market needs and as a means of competitive intelligence in order to maintain its 

competitive advantages (Mugavero, Benolli, and Sabato, 2015). Second, digital platforms 

minimize opportunities for competitors to fragment the market through exploiting differentiation 

strategies or segmentation niches (Cusumano, 2011). Therefore, a platform owner firm must 

develop IS/IT capabilities and business models around the strategic differentiators and 

segmentation niches that platforms create. In order to remain competitive, firms must not rely 

only on the capabilities of the platform, but develop their internal and external business and 

process capabilities based on the environment and ecosystem in which the platform is deployed 

(Tan et al., 2015). This is where “frugal IT innovation capability” or FITIC plays a major role and 

this is explored in the sections that follow. Third, a platform makes it easy for ecosystem partners 

to use more than one platform (Cusumano, 2011). This can be achieved by making APIs easily 

available and easy to use, not imposing high fees or development charges, and providing 

flexibility to the platform participants. However, it is also important to closely monitor rival 

platforms and adapt the platform tactically in response. 

2.2.4.3 The Frugal Environment – Frugal IT Innovation Capability (FITIC) as a Dynamic 

Capability 

Frugal innovation includes product features and processes that are new to the market in 

terms of application, material used or the business model, and requires minimal resources, using 

materials that are recycled or easily replaceable (Wierenga 2015). Besides considering the 

environment and the economic background of the consumer, the products typically improve value 
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for the customer and have obvious social benefits (Wierenga 2015). Frugal IT innovation is a 

more specific version of frugal innovation that emphasizes the use of IT. 

Frugal IT Innovation Capability (FITIC) is the capability of a firm to redesign its 

processes, products, and services, to minimize resource usage and increase affordability and 

sustainability by combining business innovation, information technology/systems innovation, and 

social innovation”. Based on extant literature (Ahuja and Chan 2014a; Ahuja and Chan 2014b; 

Bhatti 2012; Bhatti and Ventresca 2012), there are three dimensions of FITIC: IT innovation 

capability, business innovation capability, and social innovation capability (see Figure 2-6). The 

use of IT systems and services coupled with frugal innovation practices is providing firms with 

FITIC, along with opportunities for competitive advantage and strategic differentiation (Ahuja 

and Chan 2014b). A number of firms have innovative, low-cost IT strategies and use cost-

effective technical infrastructures, relying for instance on cloud and mobile-based approaches. 

Frugal firms in emerging economies often spend a larger percentage of revenue on digitization 

and are faster to market with new offerings, which generally results in faster innovation and 

higher levels of performance. With FITIC, firms also focus on the development of capabilities for 

business model innovations and social innovations, which in turn provide opportunities for 

competitive advantage and strategic differentiation (Ahuja and Chan 2014b). Table 2-8 provides a 

brief review of similarities and differences among IT-enabled innovation, frugal innovation, and 

FITIC. This helps clarify the various background concepts that have been discussed so far. 

IT-enabled Innovation Frugal Innovation FITIC 

An approach to innovation 

where the focus is on 

leveraging IT/IS to create 

competitive advantage, 

often supported by a 

network of innovation 

centers, a set of methods 

and enabling tools, a 

dedicated innovation 

delivery team, a clear 

delivery process, and 

Four main dimensions, but not 

all may be present 

simultaneously:  

 Business Innovation  

 Technology Innovation  

 Social Innovation 

 Institutional Voids or 

Complexities (where market 

intermediaries are absent)  

 

Not necessarily driven by any 

Three main dimensions 

present (with varying levels 

of presence):  

 Business Innovation 

Capability  

 IT Innovation 

Capability 

 Social Innovation 

Capability 

 

IT drives this type of 
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numerous training 

programs and innovator 

workshops (Westermen 

and Curley, 2008) 

 

The core focus is on IT-

enablement and 

profitability; not 

necessarily on 

affordability, 

sustainability, scalability, 

social empowerment, etc. 

 

IT-based measurement of 

success with financial 

measures of firm 

performance. 

 

Example: Online Money 

Transfer (Western Union)  

one dimension. 

 

Can be practiced without a 

formal or organizational setup 

(i.e., individual entrepreneurs 

can create products or services 

without any technology support). 

 

Success is measured both from a 

profitability/financial 

performance perspective and 

social impact perspective. IT or 

technology measurement may or 

may not be present. 

 

Example: Physical or cash-based 

micro-lending with minimal 

reliance on technology or 

complete absence of technology 

innovation capability and 

plays a defining role in the 

success and adoption of the 

innovation. 

 

Almost always within a 

formal or organizational 

setting. 

 

Core focus is on leveraging 

IT for affordability, 

sustainability, and 

scalability. 

 

Measurement of success 

with respect to 

profitability/financial 

performance, social impact, 

and IT success. 

 

Example: M-Pesa, a 

Kenyan, low-cost, mobile-

based money transfer 

service designed to work on 

2G SMS texting 

Table 2-8: Differentiating Frugal Innovation, IT-enabled Innovation and FITIC 

The three dimensions of FITIC, namely 1) Frugal Business Innovation, 2) Frugal IT/IS 

Innovation, and 3) Frugal Social Innovation are briefly described next.  

Frugal business innovation involves redefining business models and reinventing value 

chains by integrating contextual knowledge into the business processes for creation of simpler, 

low-cost, sustainable products and services and for continuous improvement. This can be done by 

disrupting established business models, value chains, ecosystems, and alliance networks of 

competitors or by establishing entirely new ones. Frugal IT/IS innovation is the ability to 

leverage emerging information technology and systems to provide the support required to enable 

firms to remain competitive, while at the same time ensuring that IT investments do not 

negatively affect the firm’s cost and process efficiencies (Ahuja and Chan 2014b). Frugal social 

innovation can be defined as the ability of a firm to create novel solutions to social problems that 

are more affordable, effective, efficient, and sustainable than present solutions, and for which the 
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value created accrues primarily to society as a whole rather than to private individuals (Stanford 

Center for Social Innovation 2014). Any business can focus on these three innovation 

capabilities, but FITIC is unique because it emphasizes all three in a frugal environment; all three 

dimensions together maximize firm survival in a difficult business environment. The dimensions 

and their underlying foundational principles are explained in detail below. 

 

Frugal IT/IS 

Innovation
Frugal Social 

Innovation

FITIC

Frugal 

Business Innovation

 

Figure 2-6: Dimensions of FITIC 

Following from the above discussion, I conceptualize FITIC as a dynamic capability. The 

dynamic capabilities literature argues that firms can redeploy resources to adapt to rapidly 

shifting demands of the environment, and develop strategies and capabilities that cannot be easily 

duplicated by rival firms (Wernerfelt, 1984; Barney et al., 2001; Winter, 2003). Dynamic 

capabilities are critical to new ventures or startups in nascent markets, which operate in turbulent 

and highly competitive environments. These firms need to develop dynamic capabilities to 

survive in difficult business environments (De Cock and Clarysse, 2013). Thus, the antecedents 

of dynamic capabilities often lie in characteristics of the local environment and hence they tend to 

be context dependent, with consequent limitations on their transferability (Williamson, 2016). 

This implies that they are less likely to be imitated by rival firms and are likely to act as sources 

of competitive advantage.  I conceptualize FITIC as one such dynamic capability that is deeply 

embedded in the local organizational context and is leveraged in several ways to create 
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competitive advantage.  Table 2-9 demonstrates how FITIC qualifies as a dynamic capability. In 

the table, I map the attributes of FITIC to aspects of dynamic capabilities as seen in the extant 

literature. 

Aspects of Dynamic 

Capability (Barreto, 

2010) 

Descriptions and Examples 

of Dynamic Capability 

Aspects using the Extant 

Literature 

Applicability of FITIC 

Organizational 

activity level 

Higher order capability which 

can create other underlying 

capabilities across the 

organization (Winter, 2003) 

Conceptualized as a collective 

capability which can be leveraged 

across the organization. Frugal 

innovation itself is a cross 

organizational phenomenon 

affecting products, processes, 

services, and HR. 

Initiation Multiple levels 

-Project level (Ethiraj et al., 

2005) 

-Top Management (Zahra et 

al., 2006) 

- Individual, Firm, and 

Network (Rothaermel and 

Hess, 2007) 

FITIC can occur at multiple levels 

within the organization, although I 

am focused on firm level in this 

thesis. Individuals may use some 

dimensions of FITIC more heavily 

than others. Firms may develop 

FITIC as a response to the 

environment, and networks may be 

dependent upon FITIC for 

coordination and collaboration 

purposes. 

Patterned/repeatable/ 

Purposeful 

Intentional, purposeful, 

repeatable competencies that 

mature into capabilities 

(Winter 2003) 

Some firms, especially in 

emerging markets, are naturally 

inclined to working in constrained 

environments and develop FITIC 

as a response. Other firms that are 

not native to emerging markets 

learn from rival firms and develop 

a purposeful, measurable, 

repeatable FITIC competency that 

fits resource constrained 

environments.  

Temporal turbulence Ability to address strategic 

business opportunities in a 

time sensitive manner (Teece 

et al., 1997) 

FITIC is time sensitive from the 

point of view of survival of the 

firm. In constrained business 

environments, if the firm does not 

develop FITIC either as a necessity 

or environmental demand, or as a 

competitive response to rivals, the 

firm may not survive in that 

environment.  

Outcome duality Positive and negative Success and failure depend on 
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outcomes in certain 

environmental contingencies 

(Blyler and Coff, 2003) 

environmental contingencies. 

Examples of failure of frugal IT 

innovation capabilities include the 

One Laptop Per Child program, 

while those of success include a 

similar product (Tablet-based) that 

was successfully launched by 

Datawind Technologies, Canada 

for the Indian government. 

Context dependency/ 

Heterogeneity/ 

Polymorphism 

The examples below show 

heterogeneity, polymorphism, 

and context dependence of 

DCs. I show that DCs are 

applicable in various contexts 

and may be heterogenous in 

nature. The same core DC may 

also morph into different DCs 

based on the organizational 

context and the underlying 

resources and capabilities. 

 

IT Leveraging Capability 

applicable in the context of 

New Product Development 

(Pavlou and El Sawy, 2010); 

Dynamic Capability is useful 

in the context of rapidly 

changing environments (Teece 

et al., 1997); 

Public sector dynamic 

capabilities (Pablo et al., 2007) 

are applicable in the 

contextual environment of 

public sector firms 

FITIC is most relevant in the 

context of a frugal ecosystem, 

specifically in the way I describe it 

in this thesis. However, in general, 

firms in constrained/unstable 

business environments such as 

those that exist in emerging 

markets of Asia, Africa, the 

Middle East, and South America, 

may find FITIC to be relevant if 

adapted to their particular context. 

As previously stated, FITIC is 

context dependent to a certain 

extent but is largely generalizable 

as relevant in turbulent 

environments where affordability, 

sustainability, and survival are key 

organizational goals. 

Development 

cycle/Dependence on 

knowledge and 

learning  

Multiple concurrent dynamic 

capabilities operate in parallel 

(Bingham et al., 2015);  

Learning, codification, 

knowledge acquisition involve 

dynamic capabilities (Zollo 

and  Winter, 2002); 

Absorptive capacity is often 

viewed as a dynamic 

capability of processing 

knowledge that enhances firm 

innovation (Zahra and George 

2002). 

Contextual knowledge dependence 

(Ahuja and Chan, 2014b); 

Absorptive capacity and learning 

capabilities are an underlying 

dimension. Acquisition, 

assimilation, and sharing of 

contextual knowledge regarding 

the ecosystem, play a large role in 

defining how strongly or weakly a 

firm develops FITIC. Potential, 

realized, and social dimensions of 

frugal absorptive capacity are 

important (Ahuja and Chan, 

2014a; Joshi et al., 2010). 

Applicable 

Environment 

Moderately to highly turbulent 

environments (Pavlou and El 

One of the characteristics of the 

frugal ecosystem where FITIC 
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Sawy, 2010) applies is that rivals, technologies, 

and strategies shift rapidly and 

hence firm survival is dependent 

on negotiating these environmental 

realities. 

Applicable 

organizational strategy  

Strategy based on simplicity 

that enables development of 

dynamic capabilities (Galunic 

and Eisenhardt, 2001) 

Strategy is focused on 

development of simple, affordable, 

and sustainable products, 

processes, services, and 

mechanisms that enable the firm to 

operate efficiently in difficult 

business ecosystems and yet 

survive. 

Table 2-9: FITIC as a Dynamic Capability 

I use the dynamic capabilities view as an overarching framework within which I define 

and situate FITIC. From a theoretical point-of-view, positioning FITIC as a dynamic capability is 

relevant for the following reasons. Most studies that discuss dynamic capabilities within the IT/IS 

literature (Wheeler, 2002; Wade and Hulland, 2004; Bhatt and Grover, 2005; Ravichandran and 

Lertwongsatien, 2005; Pavlou and El Sawy, 2010; Karimi and Walter, 2015) focus heavily on the 

resource-based view (RBV) which emphasizes the underlying resource base and capability 

bundles to conceptualize and empirically examine dynamic capabilities. However, there have 

been calls for research into newer, more contextual studies involving digital businesses that may 

not always enjoy the heavy resource base that is presumed to be available for larger, more mature 

businesses (Bharadwaj et al., 2013). 

Furthermore, there have also been calls for IS/IT research that moves beyond current 

paradigms of innovation and examines newer, emergent forms of digital innovation in varying 

contexts such that newer theoretical and practical insights can be gathered (Bharadwaj et al., 

2013; El Sawy et al., 2010). My research serves as a response to both of these calls and 

investigates FITIC as a dynamic capability within an environment that is largely resource-

constrained (Hewitt-Dundas, 2006), consisting of small firms (Hewitt-Dundas, 2006), and where 

the focus of innovation is not only on increasing profitability but also on delivering ecosystem-

wide benefits, often extending into social impact (Majchrzak, Markus, and Wareham, 2016 ). 
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Figure 2-7: Zero-order and First-order Capabilities 

In the dynamic capabilities literature, there are different orders of capabilities (see Figure 

7) that constitute dynamic capabilities. Zero-order capabilities reflect an ability to perform the 

basic operational activities of the firm (Pavlou and El Sawy, 2010). I conceptualize FITIC as a 

higher-order capability, also known as a “first-order” capability. This is defined as a capability 

that can reconfigure underlying operational systems or “zero-order” capabilities (Winter, 2003). 

FITIC is driven by underlying capabilities that are dependent on IT systems and IT resources. 

However, these underlying capabilities are more focused on the operational and tactical level of 

the organization, while FITIC is a more strategic capability that can orchestrate the response of 

the firm in frugal business ecosystems.  

As an example of how business, IT, and social innovation capabilities drive innovation, 

consider the case of the Okwaho Network (https://okwahonetwork.com). Okwaho is a Facebook-

like social network for indigenous people of North America. It offers a unique 

networking experience where indigenous entrepreneurs, small business owners, communities, 

innovators, companies, investors, service providers, organizations, students, and youth can 

connect, engage, and discover business and economic development opportunities. To support 

First Nations entrepreneurs of northern Ontario, the Okwaho Network acts as a digital platform 

that enables them to sell their indigenous products to a global market that is much larger than they 

typically could access. At the same time, the Okwaho Network encourages outside businesses and 
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individuals to join and provide support and services to the indigenous people of northern Ontario. 

As a result, a mutual space for exchange of goods and services exists, which also acts as a 

medium for discussions and execution of plans for economic development of the region.  

The Okwaho Network is addressing challenges faced by indigenous people by 

developing all three dimensions of FITIC. It was started by two entrepreneurs who re-discovered 

their indigenous roots and then established the network through local relationships to develop 

contextual intelligence, and by offering value-added services that were simple and affordable. It 

was able to garner government and venture capitalist support for its innovative business which 

impacts an untapped potential market. It also addresses social challenges such as lack of 

infrastructure, access to larger markets, connectivity to complementary business services, and 

outreach to customers for indigenous people of the region. 

In the literature review section, the extant literature on frugal innovation, digital ecodynamics, 

and other elements of the frugal ecosystem were discussed. Using the literature insights from this 

section as well as other theoretical bases, a conceptual research model is developed in the next 

section. 

2.3 Theoretical Foundations and Research Model 

In this section, I use the theoretical foundations of problem-solution pairs, theory of 

affordances, and theory of frugality to build the research model. See Figure 2-8 below. 

Other theories that were considered include resource dependency theory, strategic choice 

theory, transaction cost theory (or transaction cost economics), and stakeholder theory. However, 

after consideration of these theories it was found that frugal digital innovation may not be fully 

explained by these theories as there are some inherent shortfalls. Table 2-10 below (adapted from 

Starik and Kanashiro, 2013) highlights these shortfalls as omissions of the theories with respect to 

frugal digital innovation. 
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Frugal 
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(Difficult Socio-economic and/or Socio-Political Conditions) 
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Figure 2-8: Research Model 

 

Theory Connections with 

Frugal Innovation 

Omissions of the 

Theory with respect to 

Frugal Digital 

Innovation 

Comparison with 

Frugal Innovation 

Resource 

dependency 

theory 

Firm survival depends 

on its ability to procure 

critical resources from 

the external 

environment, even if 

resources are scarce 

The interdependence 

between organizations 

and ecosystems is not 

addressed to the extent 

that they are mutually 

interactive and 

integrated with each 

other; something that 

frugal ecosystems 

emphasize 

Resource dependency is 

centered on external 

environment while 

frugal innovation 

considers firms 

 embedded within 

ecosystems 

Strategic 

choice 

theory 

Businesses are affected 

by the external 

environment and the 

interactions between 

them. 

Business is not a 

separate entity but is in 

fact embedded in 

nature. The 

interdependence 

between and among 

individuals, 

organizations, and 

societies, and the rest of 

nature are not addressed 

Strategic choice is 

centered on external 

environment while 

frugal innovation 

considers firms 

 embedded within 

ecosystems 

Transaction 

cost 

economics 

Firms make decisions 

by accounting for 

transaction costs. 

Frugal firms try to 

keep costs to a 

Transaction cost 

barriers are not 

established for the 

natural environment to 

the extent that nature 

Transaction costs versus 

frugal innovation’s 

business +  societal + 

environmental cost 

considerations 
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minimum. However, 

transaction cost 

economics does not 

consider inclusion of 

costs associated with 

use of societal and 

environmental 

resources 

(i.e., water, air) 

property rights, usage, 

and terms of trade are 

not known. Similar 

issue with exclusion of 

societal costs 

 

Stakeholder 

theory 

Society and 

environment 

recognized as one or 

more stakeholders. 

Better quality of life for 

all stakeholders, not just 

private stakeholders 

Society as a stakeholder 

considered very 

important in frugal 

innovation 

Table 2-10: Consideration of Other Theories 

2.3.1 Problem-Solution Pairs 

Frugal ecosystems consist of a multitude of problems, challenges, and constraints. As 

businesses and individual entrepreneurs encounter these challenges, they must quickly find 

solutions to alleviate these challenges. This lays the foundation for innovation leading to survival; 

eventually firms learn to thrive in such constraining ecosystems by focusing on simplicity, 

affordability, and sustainability. Along these lines, problem-solving has been recognized as a 

predominant precursor to innovation in the extant literature (Heiman, Nickerson and Zenger, 

2009; Bingham and Spradlin, 2011; Felin and Zenger, 2014). More recently, Von Hippel and Von 

Krogh (2015) argued that entrepreneurs see problems and solutions not as separate entities, but 

rather in a pair such that an entrepreneur with a sharp focus can detect problem-solution pairs and 

find an appropriate situation for application or use, sometimes even serendipitously. Felin and 

Zenger (2015) extend this view by arguing that firms theorize and purposefully strategize to find 

meaningful applications for problem-solution pairs. The central vehicle for value creation is to 

compose and update a firm’s premise and use it to formulate problems, organize solution 

searches, and select from among the available problem-solution pairs (Felin and Zenger, 2015). In 

contrast to Von Hippel and Von Krogh (2015), Felin and Zenger (2015) state that firms can 

develop a strategy around the use of problem-solution pairs to maintain and sustain competitive 

advantage. This stems from the fact that sequential problem formulation and solving are 
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excessively costly, delimiting, and unrealistic, in an increasingly turbulent, competitive, and 

dynamic business environment. 

To avoid the excessive costs of sequential problem-solving, firms in frugal environments 

seek joint optimization of cost, quality, and price-market fit (Tiwari and Herstatt, 2012; Radjou 

and Prabhu, 2015). Frugal firms strive to provide product/service solutions that have high 

affordability by focusing less on sophistication but heavily emphasizing a good enough feature 

set that satisfies the basic requirements of the customers (Agnihotri, 2015). The principles of 

frugality also suggest that firms leverage their network, ecosystem, and contextual knowledge to 

extract maximum value (Agnihotri, 2015; Radjou and Prabhu, 2015).  The use of problem-

solution pairs seems well-suited for such environments (Felin and Zenger, 2015; Von Hippel and 

Von Krogh, 2015). The theorizing around problem-solution design pairs also discusses the 

continuous matching of potential capabilities of new and/or newly recombined digital 

technologies with original market offerings (Nambisan et al., 2017). This implies that firms need 

to develop dynamic capabilities to be able to continuously sense changes and recombine digital 

resources. 

Digital innovation can result from the collaboration of entities within an ecosystem to 

define and match problem-solution pairs in multiple contexts (Nambisan et al., 2017). Following 

from Nambisan et al. (2017) and Felin and Zenger (2015), within a frugal ecosystem, I 

conceptualize a temporary set of couplings between resource constraints, capabilities, and the 

demands of the environment which enforces firms to develop frugal IT innovation capability to 

address these constraints. In frugal contexts, I model the problem-solution pairs based on the 

constraints and capabilities that are present in the extant literature and term these pairs as 

“constraint-solution pairs”. I assert that entrepreneurs address prevalent resource constraints 

(business, technology, and social) by finding solutions that they are aware of or by inherently 

developing these solutions or capabilities. Essentially, I present these capabilities as “alleviation 
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mechanisms” that firms are forced to develop, either to overcome constraints or absorb them into 

the design of their product/services. 

Specifically, I develop the constraint-solution pairs starting from the business, technology, and 

social constraints that were identified in the review of the literature. 

2.3.1.1 Pair 1: Business Constraints – Technology Business Incubator (TBI) Munificence 

Previous studies show that frugal ecosystems, especially in developing countries, face 

business constraints such as market access, resource scarcity, and institutional voids (Sharma and 

Iyer, 2012). More simply, the cost of doing business is much higher as firms deal with higher 

levels of uncertainty, bureaucracy, and scarcity. “Munificence” here is used as a term to signify 

that the constraint-solution pair represents opposite notions of constraints and munificence, where 

startups consider TBIs to be munificent pool of resources that can be used to alleviate their 

business constraints. In reality, TBIs in frugal ecosystems may also be resource-constrained. In 

the extant entrepreneurship literature, technology-business incubators (TBIs) are known to 

provide infrastructure, business support, and mediation services (Bergek and Norman, 2008) to 

firms, generally leading to better firm performance (Grimaldi and Grandi, 2005). This allows 

firms in resource-constrained environments to get access to basic infrastructure, services, and 

other essential resources without making large financial investments. TBIs “mediate the 

relationship between startups and their environments” by provisioning resources and services 

intended to increase firm survival rates (Amezcua, Grimes, Bradley, & Wiklund, 2013, p. 1628). 

More importantly, TBIs help firms survive in the early stages of business operations (Hamdani, 

2006; Joseph, Bordt, and Hamdani, 2005). TBIs have an established network of experts, 

community and government connections, and their primary task is to commercialize new 

technologies through innovative entrepreneurial ventures (Somsuk et al., 2012). TBIs facilitate 

knowledge spillovers (Amezcua, 2010), and create value by providing entrepreneurs and startup 
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firms with resources they cannot readily afford on their own, from basic physical space to access 

to experts and equipment.  

The munificence provided by TBIs in frugal ecosystems is very important for the survival 

of the firms that are part of those ecosystems (Castrogiovanni, 1991). Furthermore, studies have 

also shown that the capabilities of the incubators can play a role in the success of the tenant firms, 

especially in the case of small firms (Chan and Ahuja, 2015). These capabilities include legal 

advising, accounting, marketing, HR management, and business executive coaching as well as 

access to local technical and managerial talent, government grants, etc. (Chan and Ahuja, 2015). 

Bull and Willard (1993) point to affordances that an incubator provides that help with the survival 

of the tenant businesses. These include overcoming the liabilities of newness (to gain credibility 

and legitimacy), acceleration of the learning curve, access to networks, and access to expertise 

(Bull and Willard, 1993). 

As TBIs provide important resources and capabilities to shape the business environment 

for frugal IT innovation, it is important to consider their resources and capabilities. Startups, 

young firms, SMEs, and entrepreneurs that can match their existing problem set of business 

constraints (ideation, networking, mentorship, etc.) with the solution set available with the 

appropriate TBI, will be more likely to survive in frugal ecosystems. More recent literature in 

entrepreneurship considers the value creation afforded by TBIs to startups as the most important 

factor and highlights the following theoretical dimensions (Bruneel et al., 2012): a) Economies of 

scale – referring to the most basic services such as offering infrastructure and shared services; b) 

Knowledge/Learning capabilities – referring to the provision of coaching and training support 

through the TBI management team; c) Networks – TBIs have a boundary-spanning function in 

facilitating access to different types of resource and service providers through institutionalized 

networks.  
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2.3.1.2 Pair 2: Technology Constraints – IT Leveraging Capability 

Frugal firms experience a unique challenge with respect to technology constraints. While 

they are unable to afford heavy investments into contemporary, monolithic systems and 

technologies, investing carefully in emerging technologies and systems (especially “information” 

technologies and systems or IT/IS) is necessary for their survival. It is within this general 

framework that most frugal technology innovations take place, although not all frugal innovations 

are disruptive and not all disruptive innovations are frugal (Wierenga, 2015). It is also important 

to note that frugal technology innovations are generally not about creating the next radical 

technology product or service, but instead about finding the right fit between the needs of the 

market and the technical specifications of the product (Heeks, 2012).  

Instead of investing heavily in IT infrastructure, frugal firms — particularly small firms and 

startups – focus on leveraging digital technologies. In particular, they use SMACIT (Social 

media, Mobile computing, Analytics and business intelligence, Cloud computing and the Internet 

of Things; Ross, 2014) technologies to foster innovation and lower their operational costs. With 

these SMACIT technologies and systems, firms can move expensive IT infrastructure 

investments “from CapEx to OpEx” (reducing capital expenditure and instead incurring operating 

expenses), essentially renting instead of buying resource intensive equipment, services, and 

networks (Armbrust et al., 2010). As digital technologies become readily available in frugal 

markets, firms develop the capability to exploit them to gain competitive advantage and 

strategically differentiate their products/services. I refer to this capability to exploit and use 

SMACIT systems and technologies as Leveraging Emerging IT (LEIT) capability. LEIT 

capability allows the firm to be flexible (Rivard, 2004) and adaptable (Tallon, 2008) with respect 

to the cost and usage of IT, in particular digital technologies (Ahuja and Chan, 2014a, 2014b). It 

is similar to IT leveraging capability (Pavlou and El Sawy, 2010), which has been used in a New 

Product Development (NPD) context and is defined as “the ability to effectively use IT 

functionalities to support IT-enabled NPD activities.” In frugal contexts, LEIT capability is 
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defined as “the ability to effectively use underlying SMACIT systems and technologies to support 

frugal innovation.” 

While IT leveraging capability is supported by more internally-oriented systems for 

resource management, project management, communications, and collaboration (Pavlou and El 

Sawy, 2010), I posit that LEIT capability is built on capabilities provided by underlying SMACIT 

systems and technologies, and therefore focuses on both internal and external factors. For 

instance, consider that LEIT can enable efficient and effective internal communications and 

collaborations through applications such as Slack that are cloud-based and have built-in analytics 

features. Similarly, LEIT can enable external customer relationship management where firms can 

integrate customer data from various channels including Salesforce, Twitter, Facebook, as well as 

traditional CRM solutions that may have been deployed prior to the switch to SMACIT. Along 

the same line, LEIT can help firms with maintaining real time control over its interactions with 

suppliers, vendors, alliance partners, platform participants, etc. In relation to this dual focus on 

internal and external innovation, the extant literature contains many examples within service-

based innovation studies (Srivastava and Shainesh, 2015). 

Firms that intend to build capabilities such as LEIT use SMACIT in the following ways: 

social media for business discovery, mobile apps for accessing internal and external applications 

and content, analytics for insight, and cloud for economies of scale and complexity reduction (El 

Sawy et al., 2016). Additionally, in the context of frugal firms, acquisition of basic IT 

infrastructure (such as servers, hardware, and enterprise software) is generally done digitally 

using contractual or rental SaaS, cloud storage, and mobile apps, for example. Therefore, these 

elements of SMACIT can be considered “basic resources” or “competencies” that support 

business operations. Frugal firms that gain expertise in matching their existing IT/IS problems 

with selecting the appropriate SMACIT technologies and then developing their LEIT capability, 

are likely to show high levels of survival and growth. 
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2.3.1.3 Pair 3: Social Constraints – Social Engagement Capability 

Social constraints are social issues that negatively affect a potential market and prevent a 

firm from conducting its business effectively. To alleviate social constraints, firms may need to 

develop capabilities that impact social performance, improve organizational communication and 

collaboration, and empower participants of the ecosystem (Richardson et al., 2014). 

Complementary innovations provided by participants within and outside the ecosystem may be 

provided directly to end-users (Bogers and West, 2012). While these complementary innovations 

may not directly involve the firm, they do increase the perceived value of the firm’s products and 

services for their customers, resulting in increased innovation functions (Bogers and West, 2012). 

Some studies on social innovation show that operating a community stakeholder participation 

strategy as a means of engaging the community in the development of the business might 

alleviate certain social constraints (Di Domenico et al., 2010). Strategic community engagement 

involves those stakeholders who may not be directly impacted by operational activities, but who 

have an interest in influencing these activities (Dare, Schirmer, and Vanclay, 2014). Community 

engagement is well recognized as being a key vehicle for achieving a social license. Key 

obstacles to achieving social licenses using community engagement approaches include low 

levels of existing trust, limited stakeholder representation, and the difficulties associated with 

evolving social expectations (Dare, Schirmer, and Vanclay, 2014). 

In order to alleviate such social constraints, frugal firms need to develop a social 

engagement capability. Firms that inherently operate as part of the community and are focused on 

community-based social innovation programs that go beyond traditional corporate social 

responsibility (CSR) initiatives and embrace the social constraints as part of the environment of 

the firm tend to more readily obtain licenses for social engagement (Orlitzky, Schmidt, and 

Rynes, 2003). Firms that are able to apply their contextual knowledge, recognizing early that 

social constraints represent a problem space and trying to seek solutions by developing social 

engagement capabilities (often digitally), are likely to perform better in frugal environments 
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where social constraints are prevalent. These firms recognize that value cocreation and value 

appropriation are spread across the participants within the ecosystem and thus they assume the 

responsibility for coordinating the social engagement processes to ensure the well-being of all 

participants (Nambisan et al., 2017). 

2.3.2 Affordance Creation and Actualization from Constraint-Capability Pairs 

An affordance is defined as an action potential offered by a digital technology 

(Majchrzak and Markus, 2013). The focus of affordances is not on the artifact or the features of 

the digital tool, but on how actors’ goals and capabilities can be related to the inherent potential 

offered by those features. Affordances provide a potential for behaviors associated with achieving 

an immediate concrete outcome that arises from the relationship between an object (for example, 

a digital technology) and a goal-oriented actor or organization (Volkoff and Strong, 2013). 

Through constant problem-solution matching in specific contexts, firms can create affordances by 

leveraging digital technologies creatively or by combining them with other sociotechnical means 

(Nambisan et al., 2017). My theorizing is based on the foundation that generative mechanisms of 

entities emerge from the relations between component parts but are not reducible to the properties 

of each component part. Therefore, I theorize organizational level affordances consistent with 

Volkoff and Strong (2013). 

Recent research on entrepreneurial ecosystems highlights the presence of digital as well 

as spatial affordances that either interact or influence each other to drive innovation (Autio et al., 

2017). Digital affordances are dependent on the technical architecture of digital infrastructures 

and often create economy-wide value and innovation diffusion (Autio et al., 2017). Spatial 

affordances in ecosystems support the generation and diffusion of knowledge, business models, 

and processes to the participants within a particular ecosystem (Autio et al., 2017). Extending this 

argument to a frugal ecosystem, digital affordances are provided by SMACIT technologies that 

are deployed by participant firms across the ecosystem, while spatial affordances are provided by 
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the TBI that plays a focal role as the central entity around which the various ecosystem activities 

are shaped.  

The theorizing around entrepreneurial ecosystems also supports the assertion that novel 

innovation that utlize digital and spatial affordances move beyond the tradition product and 

process innovation paradigms and are centered on innovation occurring across the entire business 

model (Autio et al., 2017). Similar theorizing can be adapted for frugal ecosystems due to the 

presence of similar underlying digital and spatial affordances as well as the role of contextual 

knowledge, novel business models, and other elements. However, the major difference in frugal 

ecosystems and entrepreneurial ecosystems stems from the nature and locus of entrepreneurial 

opportunity, where entrepreneurial ecosystems may be driven by munificence or lower levels of 

constraints while frugal ecosystems are driven by resource constraints and scarcity. 

Furthermore, recent research has shown how shaping affordances can lead to capability 

generation and provide a template for comparison of attributes of capabilities in different contexts 

(Michell, 2013). Organizational affordances can be objective or subjective and I focus on the 

objective affordances that can be utilized by the firm for creation of a routine or capability that 

helps a firm realize that affordance (Michell, 2013).  Moreover, the system as a whole, rather than 

one or more component parts, provides an affordance or an expression to a specified user group 

or entity (Markus and Silver, 2008). In the frugal context, I extend this argument to interaction of 

the constraint-solution pairs with specific capabilities that firms develop for alleviation of 

constraints. I assert that, the interaction of the various elements of the contextual constraint with 

the organizational actors that provide the physical and digital mechanisms for alleviation enables 

the provision of the affordances. Next, I discuss how the three constraint-capability pairs lead to 

the creation of three types of affordances. See Figure 2-9. 

2.3.2.1 Business Resource Affordances:  
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The interaction between the socio-technical entities of the firms and the resources and 

capabilities (generally technical infrastructure, human resources, and network access) of TBIs 

provides affordances for the stable business operation of the firm. TBI resources and capabilities 

allow for the expansion of the resource base of the firm. TBIs provide capabilities for stabilizing 

the business routines and minimize the operating cost for frugal firms2. Furthermore, the business 

networking and mentorship resources that TBIs provide, allow firms to tap into expertise and 

knowledge that would otherwise be inaccessible to them. The resource slack that TBIs provide 

can increase innovation-focused activities while improving other operational activities 

(Majumdar and Venkatraman, 1993; Zaltman, Duncan, and Holbeck, 1973).  

However, even with the limited amount of slack that is afforded by TBIs, its maintenance 

can pose a challenge for the efficiency of frugal firms (Leibenstein, 1969). Frugal firms require 

basic business affordances to develop “frugal business models” based on low operational costs, 

making do with available resources, and access to markets and knowledge capital (Anderson and 

Lillis, 2010).  

 In the extant literature, basic business affordances as well as standardizing and 

integrating affordances are generally discussed from the perspective of enabling the functioning 

of a business (Volkoff and Strong, 2013). With basic business affordances, frugal firms gain the 

flexibility to focus on business innovation instead of needing to focus on day-to-day business 

operations, and so are able to dedicate their extremely valuable and scarce resources towards 

innovation-related activities. 

                                                      

2 The frugal firms being considered are start-ups or young firms (Yli‐Renko, Autio, and Sapienza, 2001). 

More mature firms and large firms are less likely to be dependent upon TBIs. 
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IT/IS Leveraging Capability
(Adapted from El Sawy et al; 2016 and Ross, 2014)

Use of SMACIT/Development of LEIT
  -Social Media for marketing/communication
  -Mobile for content/app consumption
  -Cloud for efficiency
  -Analytics for insights

  -IoT (where applicable)

TBI Resources and Capabilities
(Adapted from Bruneel et al., 2012 and Amezcua, 2010)

Infrastructure (Economies of Scale)
  -Shared Resources - Physical & Digital
  -Space

Support & Services (Knowledge/Learning)
  -Coaching/Mentoring
  -Training
  -Grants

Access to Network (Legitimacy/Network Effects)
  -Professional Services
  -VCs

  -Finance

Social Engagement Capabilities
(Adapted from Richardson et al., 2014 and Dare, 
Schirmer, & Vanclay, 2014)

Strategic Community Engagement
  -Outreach through physical and digital media
  -Decision-making participation
  -Communication and collaboration

Empowerment of Ecosystem Participants
  -Inclusion through physical and digital media
  -Opportunities for value co-creation

  -Sharing of benefits

Business 
Constraints

IT/IS
Constraints

Social
Constraints

Constraint-Capability Pair 1

Business Resource 

Affordance

Constraint-Capability Pair 2

Technology 

Advancement 

Affordance

Constraint-Capability Pair 3

Social/Community 

Based

 Affordance

 

Figure 2-9: Affordance Generation from Constraint-Capability Pairs 

2.3.2.2 Technology Advancement Affordances:  

 The extant affordances literature discusses technology affordances in detail (Volkoff and 

Strong, 2013; Majchrzak and Markus, 2013; Tim et al., 2017). Digital technologies enable 

affordances for organizational control, transparency and governance, standardization and 

integration, communication, and analysis and reporting (Volkoff and Strong, 2013). In the 

research framework, LEIT capability, coupled with the technology constraints faced by the firms, 

leads to the creative use of existing technology solutions for strategic purposes which would 

otherwise remain unaddressed. The pairing of constraints with LEIT provides the affordance to 

recombine SMACIT technologies for creation of “digital platforms”. Within a frugal context, 
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SMACIT and LEIT driven digital platforms enable lowering of operational costs, improvement of 

efficiencies, and coordination of ecosystem-wide innovation activities via digital channels (Tim et 

al., 2017; Yaraghi et al., 2014). Technology affordances, especially in frugal contexts, allow for 

the resourceful reuse of technical and business resources, which leads to the strategic reduction of 

wastage, and focuses on reconfiguring and reusing existing resources rather than buying new ones 

(Anderson and Lillis, 2011). 

2.3.2.3 Social/Community Based Affordances: 

  In frugal ecosystems it is crucial for firms to work at the grassroots level, in constant 

dialogue with other stakeholders, empowering community participants to reduce the risk of the 

firm creating a distance between the needs of the community and the goals of the organization 

(Lorini, 2016). The need-solution pair of “social constraint - engagement capability” is important 

for obtaining social license and enabling social or community-based affordances. Such 

affordances are required because consumers today demand that firms remain engaged with the 

community and focus on social impact (Mintzberg, 2015; Liebman, 2011). The recent rise in 

impact investing and social impact bonds is evidence to this effect.  

Traditionally, firms focused on social or community issues only through their corporate social 

responsibility (CSR) programs. However, “the prevailing approaches to CSR are so fragmented 

and so disconnected from business and strategy as to obscure many of the greatest opportunities 

for companies to benefit society. If, instead, corporations were to analyze their prospects for 

social responsibility using the same frameworks that guide their core business choices, they 

would discover that CSR can be much more than a cost, a constraint, or a charitable deed—it can 

be a source of opportunity, innovation, and competitive advantage” (Porter and Kramer, 2007). 

Furthermore, strategic thinkers are calling explicitly for firms to engage actively in social 

innovation, including social impact investing, social entrepreneurship, and social progress 

initiatives (Porter, 2015). 
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In frugal contexts, social/community engagement is projected as a step beyond CSR 

initiatives, by making social purpose a core part of organizational strategy (Radjou and Prabhu, 

2015). This new way of fully embracing social constraints and designing solutions by 

incorporating these constraints into organizational strategy is essential because organizations with 

CSR programs often engage in simultaneous profitability activities that tend to undermine the 

purpose of their CSR programs (Birkinshaw, Foss, and Lindenberg, 2014). The interaction of 

social constraints with organizational capabilities that are developed for alleviation of these 

constraints tends to create affordances for engagement with the community as well as 

coordination and collaboration with social stakeholders across the ecosystem. 

So far, I have discussed the creation of affordances based on three constraint-solution 

pairs. However, an important part of affordance theory is the actualization of created affordances 

(Markus and Silver, 2008; Strong et al., 2014). Actualization is the process of capturing the 

actions taken by the actors (either individuals or organizations) to realize one or more action 

potentials (of the affordances) through their use of technology to achieve specific, immediate, 

concrete outcomes in support of their organizational goals (Tim et al., 2017). 

In my framework, I capture this actualization process via the creation of FITIC as a dynamic 

capability. Next I elaborate on FITIC, its dimensions, and the actualization process that helps the 

organization take advantage of the affordances created by the constraint-capability pairs. 

2.3.3 FITIC For Affordance Actualization 

I begin by elaborating upon the three previously stated dimensions of FITIC (frugal 

business innovation, frugal IT/IS innovation, and frugal social innovation) and relating them to 

the affordances created by the constraint-capability pairs. 

Frugal Business Innovation involves redefining business models and reinventing value 

chains by integrating knowledge into the business processes for continuous improvement. This 

can be done by disrupting established business models, value chains, ecosystems, and alliance 
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networks of competitors or by establishing entirely new ones. As such, based on the definition, 

frugal business innovation has two foundational dimensions – business model innovation and 

knowledge integration.  

A) Business model innovation is defined as the reconfiguration of the underlying 

components of business models (i.e., processes, profit formulas, value propositions, and 

resources) in order to expand or establish new revenue streams (Chesbrough, 2010; Eager et al., 

2011; Hwang and Christensen, 2008). To find the right fit between the value proposition and 

perceived consumer value, frugal firms need to focus on the entire business model. Business 

model innovation (Giessmann and Stanoevska-Slabeva, 2012; Osterwalder, Pigneur, and Tucci, 

2005; Rosca et al., 2016) involves five elements: customer segment, value proposition, customer 

relationship, channel, and revenue stream. Table below provides details on how each element of 

the business model relates to FITIC and affordances. With the use of FITIC, a firm can break 

down each building block of the business model into its bare essential components and ensure 

that frugality is built into the core business model as the firm goes through with designing its 

value proposition, customer relationships, and revenue streams. As each component adheres to 

the principles of frugality, eventually the entire business model acquires a frugal identity that is 

well supported by digital technologies and processes. The antecedents to FITIC provide the firm 

with this type of affordance to innovate its business model in a bottom-up approach. 

Building 

Block 

Description Relevance to FITIC Driving Affordances 

Customer 

Segment 

Describes the 

segments of 

customers a 

company wants 

to offer value 

to 

The popularity of big data 

analytics and business 

intelligence for gaining 

valuable customer insights 

is well known. With FITIC, 

a firm gains the ability to 

focus on a specific segment 

of customers (in both 

emerging and developed 

markets). These customers 

are generally value-

conscious, price-sensitive, 

Business Resource 

Affordance allows firms to 

focus on core business 

activities and remove 

inefficiencies so that 

price-market fit can be 

achieved. Technology 

Advancement Affordance 

allows firms to gain 

insights into customer 

preferences. Social or 

Community Based 
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and tend to aggressively 

look for the right 

product/service features at 

the right price 

Affordances allow the 

firm to embed itself into 

the ecosystem to learn 

about customer and 

market demands early 

Value 

Proposition 

Refers to the 

benefit offered 

by the product 

or service 

offered. It is 

viewed in 

terms of three 

aspects: 

economic, 

social, and 

environmental 

value 

Through FITIC, a firm can 

improve its value 

proposition and align it 

with customer 

requirements. Key features 

include: affordability, 

good-enough products and 

services, basic 

functionality, frugal use of 

resources, maximized value 

with reduced nonessential 

costs, reduced total 

ownership cost with low 

initial investment and low 

maintenance and repair 

(Tiwari and Herstatt, 2012; 

Tiwari et al., 2014) 

Technology Advancement 

Affordance allows firms to 

enable standardization, 

integration, and analysis 

such that maximum value 

can be accrued to the 

customer, thus improving 

the value proposition of 

the product/service 

Customer 

Relationship 

Explains the 

kind of links a 

company 

establishes 

between itself 

and its 

different 

customer 

segments 

Using the digital 

communication media 

available through FITIC 

(such as social media and 

mobility), firms can engage 

customers that have high 

price sensitivity, high 

volume orientation, high 

product/service feature 

awareness, etc. 

Furthermore, the use of 

social media and mobility 

can lead to better education 

of customers and even 

benefit some of the value-

chain actors. For example, 

micro-finance services may 

be provided so that 

customers can afford to pay 

Technology Advancement 

Affordance allows firms to 

learn about customer 

preferences and 

communicate with 

customers in a strategic 

manner. Social or 

Community Based 

Affordances allow 

coordination and 

collaboration with local 

communities within the 

ecosystem and establish 

grassroots relationships 

Channel Describes the 

various means 

of the company 

to get in touch 

with its 

customers 

Digital, mobile, and social 

media technology can be 

used to enhance customer 

experience, build local 

capacity, and involve 

Bottom of the Pyramid 

(BOP) markets in the value 

chain as suppliers, 

distributors, producers and 

Technology Advancement 

Affordance and 

Social/Community Based 

Affordances allow for use 

of digital, mobile, and 

social media to enhance 

customer experience, build 

local capacity, and involve 

Bottom of the Pyramid 



 

133 

 

service providers, local 

suppliers, nontraditional 

supply chains, and 

alliances with local non-

conventional partners 

(BOP) markets 

Revenue 

Stream 

Describes the 

way a company 

makes money 

through a 

variety of 

revenue flows 

This can involve a low 

price, no frills structure, 

low capital intensity, 

limited use of resources, 

reuse of existing 

components, ease of use, 

and cutting-edge 

technology (Rao, 2013) 

Business Resource 

Affordance allows firms to 

design affordable 

products/services while 

Technology Advancement 

Affordance allows scaling 

and rapid growth 

Table 2-11: How FITIC relates to each Building Block of the Business Model 

B) The second dimension of knowledge integration in frugal ecosystems is centered on 

understanding the contextual parameters that are used for decision-making by all actors (within 

and outside the ecosystem) can prove to be very helpful for apportioning and delivering greater 

value throughout the ecosystem. This type of contextual intelligence (Khanna, 2014), is necessary 

to drive competitive advantage. A firm can sense and respond to ecosystem needs based on its 

contextual intelligence and may or may not use IT tools to gather, analyze, and act on this 

intelligence. Frugal firms may be reliant on their customer representatives in the field or may 

build a sensing capability within the digital platform to respond to changes in the ecosystem. 

Furthermore, knowledge gained from learning indirectly from business leaders, rival 

firms and networks in mature markets plays a crucial role in explaining why some developing-

country firms grow faster in developed markets (Banerjee, Prabhu, and Chandy, 2015). From a 

theoretical perspective, the extant literature on knowledge acquisition, assimilation, 

transformation, and leveraging is focused on the central construct of absorptive capacity. 

Absorptive capacity (Liu, Ke, Wei and Hua, 2013; Zahra and George, 2002) is the 

“ability of a firm to recognize the value of new, external information, assimilate it, and apply it to 

commercial ends” (Cohen and Levinthal, 1990, p. 128). This involves acquiring, assimilating, 

transforming, and exploiting knowledge (Overby, Bharadwaj, and Sambamurthy, 2006; Zahra 

and George, 2002). In frugal environments, firms compensate for their lack of resources by 
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relying heavily on their internal and external knowledge and learning capabilities, as they 

constantly seek to drive value for customers and profitability for shareholders (Ahuja and Chan, 

2014b; Santos and Williamson, 2015). 

Frugal IT/IS Innovation is largely driven by the technology constraints-LEIT capability 

need-solution pair. Firms integrate SMACIT and LEIT capability into digital platforms. Digital 

platforms are built of components used in common across a product family (Boudreau, 2007; 

Parker and Van Alstyne, 2008) whose functionality can be extended by applications and is 

subject to network effects (Parker and Van Alstyne, 2005; Eisenmann et. al., 2006; Evans et al., 

2006). Due to the resource-constrained nature of such ecosystems and the difficulties faced by 

firms because of prevalent business, technology, and social constraints as well as institutional 

voids (i.e., missing government services, lack of market information, flawed taxation and 

financial structures, etc.), digital platforms can be particularly useful for both the firm as well as 

its customers in frugal ecosystems in several ways.  

The actualization process with digital platforms begins with attracting users to the 

platform. First, a digital platform generates strong network effects (Cusumano, 2011). If the 

platform is in use by a number of customers, vendors, and rival firms, the platform owner firm 

can leverage it to sense and respond to market needs and as a means of competitive intelligence to 

maintain its competitive advantages (Mugavero, Benolli, and Sabato, 2015). This is especially 

useful in frugal environments where maintaining control over the ecosystem can lead to 

significant benefits, resource consolidation, and efficiency gains where shared services and open 

software modules can result in higher levels of firm performance (Richardson et al. 2014; Tan et 

al. 2015). 

Second, digital platforms minimize opportunities for competitors to fragment the market 

through exploiting differentiation strategies or segmentation niches (Cusumano, 2011). Therefore, 

using its technology advancement affordances, a frugal firm can develop advanced IT/IS 
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capabilities around the strategic differentiators and segmentation niches that are important for its 

survival. To remain competitive, the frugal firm must simultaneously develop internal and 

external business process capabilities based on the needs of the ecosystem in which the platform 

is deployed (Tan et al., 2015). Implementation of a digital platform leads a firm towards higher IT 

agility, user empowerment, resource integration, and data process standardization (Richardson et 

al., 2014; Tan et al., 2015). 

Third, in difficult business environments, firms compete not on the basis of unique 

resources and capabilities, but on the basis of whether their resources and capabilities can be 

employed to meet customer needs (Wang et al., 2006). In the context of frugal ecosystems, firms 

exploit resources at their disposal by leveraging digital platforms to shape the ecosystem as well 

as customer behavior to their advantage (Ahuja and Chan, 2016; Radjou and Prabhu, 2015; 

Sedera et al., 2016). 

Frugal Social Innovation is the ability of a firm to create novel solutions to social 

problems that are more effective, efficient, and sustainable than present solutions, and for which 

the value created accrues primarily to society as a whole rather than to private individuals. Frugal 

social innovation augments business capabilities and relationships with better use of community 

and ecosystem-wide assets and resources (Birkinshaw, Foss, and Lindenberg, 2014; Caulier-

Grice et al., 2012; Kanter, 1999), leads to social progress, and enables inclusive growth and 

prosperity at the grassroots in an affordable and sustainable manner (Porter, 2015). Driven largely 

by social/community based affordances, frugal social innovation spans the organization’s 

principles of social responsibility, social responsiveness, policies, and programs (Orlitzky, 

Schmidt, and Rynes, 2003). 

Frugal social innovation (or SI) is actualized in the following ways (Orlitzky et al., 2015). 

Community-focused SI refers primarily to the residents of local communities in which a company 

operates. It may also refer to the larger areas, such as a region or nation affected by a company’s 
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operations. Environment-focused SI refers to a firm’s commitment toward the establishment of 

sound and appropriate environmental management systems, increasing efficiency in the use of 

resources and energy, and avoidance of harm to the environment. Corporate-focused SI refers to 

corporate governance, such as transparency, stock ownership structure, voting rights, and 

compensation paid to senior executives. Supplier-focused SI refers to a firm’s outsourcing policy, 

code of conduct for contractors, monitoring of sub-contractors, involvement in labor rights and 

human rights, and overall level of coordination with suppliers. Employee-focused SI refers to a 

firm’s commitment towards social issues related to the company’s employees, and chiefly 

towards health and safety, diversity, and employee involvement. 

2.3.4 FITIC and Firm Performance 

In this section, I use affordance theory and the theory of corporate frugality (Anderson 

and Lillis, 2011) to link FITIC to firm performance. Although I assert that benefits of frugal IT 

innovation accrue to the entire ecosystem, for simplicity I only focus on firm performance in this 

thesis.  

Within frugal ecosystems, it is important to measure firm performance to accurately reflect the 

contextual challenges.  Recently, there has been a shift in how firms are opting to measure their 

performance. Firms are moving away from using only financial and economic metrics as sole 

measurements of their performance. They now also include social and environmental metrics in 

addition to traditional financial performance metrics. This comprehensive measurement of firm 

performance – called Triple Bottom Line or TBL or 3BL – is popular in CSR, marketing, and 

sustainability literature (Elkington, 1997; Norman and MacDonald, 2004).  

Corporate frugality theory is borrowed from contemporary accounting and provides 

insights into the measurement of corporate frugality which depends on resourceful reuse, 

spending discipline, and deferred gratification (Anderson and Lillis, 2011). Resourceful reuse 

refers to the strategic reduction of wastage, and focuses on reconfiguring and reusing existing 
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resources rather than buying new ones. Spending discipline refers to the disciplined use of a 

firm’s limited resources. Deferred gratification refers to managing costs for long-term benefits 

instead of short-term cost-cutting. These principles can guide the measurement of FITIC 

outcomes. 

The process of translating FITIC into positive firm performance is complex and difficult 

to execute. Furthermore, Coman and Ronen (2007) show that to improve performance, 

constraints can be exploited for both efficiency (reducing operational costs) and effectiveness 

(adding value). This directly relates to the assertion that resource constraints drive FITIC. 

However, I am asserting that this process of conversion of constraints into FITIC for survival or 

competitive advantage in resource-constrained environments takes place through the creation and 

actualization of affordances that digital technologies and capabilities provide. It is up to the 

individual firm to customize these affordances to their needs. 

FITIC allows the firm to simultaneously focus on innovation related to financial performance and 

social impacts. Since the social innovation dimension of FITIC is focused on such fronts as 

affordability, sustainability, environmental responsibility, and responsibility towards the 

community, it has clear overlaps with many aspects of CSR. More recent findings provide micro-

level empirical affirmation that engaging in social, environmental, and sustainability initiatives 

offers a competitive advantage when it addresses a key concern of the brand’s consumers and 

necessitates their active participation (Du, Bhattacharya, and Sen, 2011). Today, brands engage 

with their consumers via digital channels such as social media and mobile apps. These 

technologies are at the foundation of FITIC. Leveraging FITIC appropriately is key to 

communicating and co-creating value in partnerships with consumers. 

Based on the theoretical discussion above, I present the following propositions (see the 

research model, Figures 8 and 9): 
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P1: Firms that face more business constraints are likely to utilize more technology business 

incubator resources and capabilities. 

P2: Firms that face more technology or IT/IS constraints are likely to develop stronger LEIT 

capability. 

P3: Firms that face more social constraints are likely to invest more in developing social 

engagement capabilities. 

P4: A greater dependence on the TBI is likely to lead to higher levels of business innovation 

through provision of greater basic resource affordances. 

P5: High levels of LEIT capability are likely to lead to higher levels of FITIC through provision 

of better technology advancement affordances. 

P6: High levels of social engagement capabilities are likely to lead to higher levels of FITIC 

through better community engagement affordances. 

P7: In frugal ecosystems, higher levels of business, technology, and social innovation are likely 

to lead to higher firm performance. 

P7a: Higher levels of business innovation lead to higher business impact. 

P7b: Higher levels of technology innovation lead to higher technology impact. 

P7c: Higher levels of social innovation lead to higher social impact. 

The propositions presented thus far are part of the research framework as shown in Figure 

2-8. I now present other propositions that are consistent with my theorizing. First, I expect a 

direct relationship to be observed between the three types of constraint-solution pairs and FITIC. 

In cases where all three pairs observed are more or less equal in strength, the effect on FITIC will 

be much stronger than in cases where one or two pairs are weaker than the others. Success in 

frugal ecosystems is contingent upon how well firms are able to alleviate, and to a certain extent 

even embrace, the inherent constraints. Therefore I propose: 
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P8: In frugal ecosystems, business, technology, and social “constraint-solution pairs” together 

lead to higher levels of FITIC. 

Second, as shown in the research model, I assert that FITIC as a dynamic capability will 

mediate the relationship between the constraints of the ecosystem and the performance of the 

firm. Future research is needed to determine whether this mediation is partial or full. I argue: 

P9: FITIC mediates the relationship between constraints and firm performance. 

Third, the effects of the alleviation of constraints may not be accrued by the focal firm 

alone and instead may be appropriated by various participants within the ecosystem. 

Consequently, the strongest impacts may be felt by the customers and also other participants 

within the ecosystem who benefit due to the availability of affordable solutions that have 

previously been unaffordable. Thus, due to the alleviation of social constraints, people within the 

ecosystem may experience better livelihoods, healthcare services, dignified labor, public health 

and sanitation, and an overall improvement in quality of life (Srivastava and Shainesh 2015). 

Therefore, I propose: 

P10: Higher levels of FITIC lead to better social outcomes for ecosystem participants. 

2.4 Contributions 

Research on innovation can no longer be based on strictly defined boundaries of the firm 

or on following a rudimentary process-versus-product approach. With the infusion of IT, and in 

particular digital artifacts, into all aspects of business and innovation, a more comprehensive 

outlook on innovation research is required. This chapter enriches the literature on IT-enabled 

innovation. It demonstrates how digital capabilities are deeply embedded within ecosystems of 

firms that seek to be at the forefront of business, technology, and social innovation, thus creating 

an impact on their triple bottom line of profitability, sustainability, and environmental 

responsibility (Bhattacharya and Sen, 2004). Using the theoretical lenses of affordance theory and 

corporate frugality theory, this chapter investigates frugal IT innovation capability within a frugal 
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ecosystem, its dimensions, antecedents, and outcomes. The research recognizes new sources of 

business value creation by discussing ecosystem-wide value accrual and appropriation. It also 

shows the use of digital business strategies for the facilitation of newer business models to serve 

new markets by leveraging social innovation, IT capabilities, and contextual constraints 

(Bharadwaj et al., 2013).  

This study answers the call to investigate emerging trends in digital business strategy 

(Bharadwaj et al., 2013; El Sawy and Pereira, 2013) and as such, it makes several theoretical 

contributions. I began by explaining the broader context in which frugal digital innovation takes 

place by looking at frugal ecosystems from a digital ecodynamics lens. I then presented the 

elements of the ecosystem that interact in a dynamic fashion to give rise to a complex business 

environment. I then used problem-solution pairs and affordance theory to link the prevalent 

constraints in this complex ecosystem with resultant capabilities. I asserted that together the 

constraint-capability pairs lead to creation of business, technology, and social affordances that are 

essential for survival in a frugal ecosystem. I then linked the creation of these affordances with 

their actualization by inter-relating them with a dynamic capability (FITIC) that fits the 

contextual requirements. Finally, I theorized the relationship between FITIC and firm 

performance.  

In this way, I have responded to a recent call to theorize using new logics of digital 

innovation (Nambisan et al., 2017). This call for research specifically highlights the need to 

address need-solution pairs and digital constraints and affordances. To that end, I have responded 

by using a contextualized version of digital innovation that is important as well as challenging. It 

pushes the boundaries of innovation research beyond the current discussion. I have extended the 

theoretical lens of need-solution pairs into the frugal innovation literature. I have extended 

affordance theory by relating it with constraint-solution pairs as antecedents. Although this 

relationship has been conceptualized in a frugal context, there may be general applicability in 
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other contexts as well. I also have extended the theoretical understanding of business, technology, 

and social affordances by focusing on both affordance creation and affordance actualization. 

Affordance creation in a frugal context is dependent on the constraint-capability pairs, while the 

actualization of these affordances depends on how firms can develop dynamic capabilities 

(FITIC) to rapidly manage the demands of the ecosystem. I also have shown how a dynamic 

capability may mediate the relationship between affordances and firm performance. 

I also contribute to the IT/IS literature in the following ways. First, I underscore that the 

scope of digital business strategy has evolved, and that IT and business strategies are increasingly 

fused together (Bharadwaj et al., 2013). To generate new theoretical insights and newer theories 

in IT/IS, Bharadwaj et al. (2013) recommended an in-depth investigation of IT/IS phenomena in 

contextual settings. In accordance with that, this study highlights the use of IT in a contextualized 

setting of frugal ecosystems such that the use of FITIC is tightly coupled with business 

innovation and social innovation (Ahuja and Chan, 2014a, 2014b). 

Second, the study shows that firms need to develop dynamic digital business strategies 

that address the needs of a wide range of entities within their ecosystems. It emphasizes the 

embedded nature of IT not only across the business value chain but also within the broader 

context of business ecosystems (El Sawy et al., 2010; El Sawy and Pereira, 2013). The use of 

digital platforms for frugal IT innovation is an example of such an embedded IT strategy. Third, 

the research acknowledges that the speed of digital business strategy is rapid and firms must 

develop capabilities to respond to fast-changing market conditions. Therefore, it emphasizes the 

use of asset-light and flexible IT systems and services in low-cost settings, along with developing 

higher-order LEIT capabilities to take advantage of the underlying systems and technologies. 

Fourth, I clearly articulate the frugal ecosystem and its “subsystems” as its elements of resource 

constraints, TBIs, and digital platforms. Fifth, I conceptualize the relationship between the frugal, 

SMACIT-driven organization and the necessary dynamic capability (FITIC) that is critical for its 
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survival within the ecosystem. Finally, I highlight how the organizational “subsystem” consisting 

of FITIC and other augmenting factors act as a mediator between the ecosystem and the 

organization. 

The chapter also offers useful insights for researchers and practitioners. First, it addresses 

calls for research into ways of improving innovation outcomes by reducing dependence on high-

cost resources and instead focusing on resources that are inexpensive and easily available (Fréry, 

Lecocq and Warnier, 2015; Kotler, 2011). It addresses calls for research into how firms can 

overcome resource constraints by focusing on low-cost, creative problem-solving (Entrepreneur 

Media Inc., 2015). Second, firms from developed economies currently face a rising challenge 

from growth-oriented firms in emerging economies. These emerging-market firms enjoy inherent 

low-cost advantages and maturity in frugal practices (Govindarajan and Ramamurti, 2011; Yu, 

2008). To compete globally, it is important for firms in developed markets to learn about low cost 

strategies. With issues of affordability and sustainability gaining global attention, frugal IT 

innovation presents an opportunity for firms to design solutions with strong business, 

technological, and social impacts, thus developing a more holistic innovation agenda. This 

chapter can inform practitioners and government agencies in developed nations about 

opportunities and challenges of frugal IT innovation for economic development. This can affect 

management decision-making as well as government planning of IT infrastructure improvements 

and investments to improve sustainability, affordability, and competitiveness. 
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Chapter 3 

Frugal Digital Innovation: The India Context 

3.1 Introduction 

This chapter discusses the findings from case studies conducted in India. The chapter 

provides contextual information, an overview of the methodology and coding scheme, within-

case analyses for each technology business incubator (TBI) and startup, cross-case analyses 

across the TBIs and startups, discussion of important findings, and research and managerial 

implications. The chapter answers the following questions using the within and cross case 

analyses: 1) Which factors drive frugal IT innovation capability? 2) How do these factors or 

combination of factors drive frugal IT innovation capability? and 3) What characteristics of firms 

in an emerging market such as India facilitate frugal IT innovation? 

3.2 Background – The Indian Context 

The term “emerging market” was first defined by the International Finance Corporation 

in 1981 to describe and promote investments in developing countries (Khanna and Palepu, 2010). 

Since then, the term has been used frequently in academic and practitioner literature. Emerging 

markets are characterized by low-to-middle incomes, low-to-average living standards, poor 

infrastructure and low industrialization, low market capitalization relative to GDP, and growth 

potential based on recent market performance with openness to foreign investment (Khanna and 

Palepu, 2010). In this study, I chose India as the emerging market to investigate, not only due to 

my familiarity with the country which resulted in availability of access to startups that were 

included in this study, but also because it generally meets these criteria. After facing a major 

economic and financial crisis in 1991, India liberalized its economy and facilitated foreign direct 

investments in several industries. This resulted in an economic boom for the first time after 

approximately 50 years of independence. India's economy, over the last two decades, has 



 

160 

 

experienced rapid growth, high foreign investments, moderate infrastructure development, 

advancements in citizen health, education, and overall standard of living, and a phenomenal boom 

in the information technology sector. However, despite these advancements, the country still 

suffers from widespread poverty, infrastructure problems, social development issues, and 

politico-economic challenges, especially with regards to policy reforms, taxation, and human 

development (Gibran, 2007). 

In this context, my research looks at indigenous, India-centric technology startups, small 

and medium-sized enterprise (SMEs), and technology business incubators that are rising due to 

the spillover effects of the outsourcing-dependent information technology sector, which is now 

facing difficulties due to political and economic changes in the US and Europe. Like any other 

emerging market, India faces several constraints and challenges, and these technology startups 

and SMEs have recognized the opportunity to leverage technology to address problems and 

develop products and services targeting the Indian market. Entrepreneurs, corporations, education 

institutes, and national research laboratories, recognizing that there was an opportunity for profit 

and potential exponential growth, began to foster ecosystems in various cities to help startups and 

SMEs working on India-specific problems. Soon, technology business incubators started 

mushrooming all over India and startup activity started gaining momentum. With the formation of 

a new government in 2014, new policy reforms were made to usher in an era of growth in digital 

entrepreneurship and innovation. The government launched a number of programs and incentives 

for startups and MSMEs (micro, small, and medium enterprises), and made investments in 

national initiatives such as Digital India (http://www.digitalindia.gov.in), Startup India 

(http://startupindia.gov.in), and Make-In-India (http://www.makeinindia.com). These initiatives 

provided a much-needed boost to potential and existing entrepreneurs, and incubators and since 

2015 India has become one of the top three startup countries in the world 

(https://startupgenome.com). 
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The above discussion establishes why India provides fertile ground to conduct studies 

such as this one. The context is rich and evolving, where entrepreneurs drive innovation despite 

encountering the constraints and challenges that are prevalent within an emerging market. 

Furthermore, the entrepreneurs and institutions that establish technology business incubators also 

face similar constraints and challenges. In order to become successful, frugal digital entrepreneurs 

not only need to address technology challenges but also social and business challenges. 

3.2.1 Summary of the Case Sites 

For this chapter, three different incubators within India with three firms within each 

incubator were selected. The goal was to understand and explain the phenomenon of frugal digital 

innovation within the Indian context. Effectively, these three case sites represent three different 

ecosystems with varied examples of how frugal digital innovation is orchestrated. The table 

below provides some contextual background on the three incubators that were studied and their 

ecosystems. 

Case sites were selected using a purposive sampling strategy of theoretical replication, 

whereby contrasting results are anticipated across the sites due to the variation in their underlying 

components (Yin, 2003). Given that the origins of frugal innovation are embedded in emerging 

markets, it was appropriate to begin data gathering in an emerging market context. In order to 

reduce the risk of selecting inappropriate firms, a pre-screening interview was conducted with a 

senior representative from each prospective organization. The interview was focused on gaining a 

general understanding of the industry, size of the company, and characteristics of their 

products/services, IT strategy, innovation, and firm performance. Firms were selected from a 

diverse set of industries, with an aim to maintain appropriate level of similarities and variation for 

cross-case and within-case analyses. 

Four TBIs with four firms within each TBI were shortlisted and visited across four cities 

in India. The cities were spread across north, south, and western India. Three out of the four TBIs 
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were included in the analysis, based on their fit for the study and by matching them with the firms 

that were available for the Canadian case studies. These three TBIs formed an appropriate set as 

they provided a mix of public and private ownership, age, location, varied in size, strategies, 

founding contexts, and had varied goals with respect to their positioning within the Indian 

technology innovation ecosystem. Furthermore, three out of four firms within each TBI were 

selected based on matching them with similar firms in other TBIs. These firms were included 

based on their size, age, industry, and type of products/services. Industries that are seen as ripe for 

frugal innovation include those that are underserved by the government and other entities (Radjou 

and Prabhu, 2015). These include health, education, agriculture, public services, supply chain and 

distribution, etc. The table below provides a contextual description of the three TBI case sites. 

Case 

Site 

Pseudonym Contextual 

Description 

Firms 

Examined 

1 IndiaTBI-1 IndiaTBI-1 was started as a hub to bring together 

creative and innovative people, businesses, and 

thinkers. It started as a space to train these people 

in software skills and facilitate an exchange of 

ideas, so that they were able to launch their own 

technology businesses. Over time, the founders 

realized that there was a growing demand in 

India for skills training and they formally 

launched a program to train people not only on 

software and coding, but also on other aspects of 

technology business development. As their 

enrollment grew, they started receiving more 

demand for mentorship-based incubation 

programs. They finally launched this program 

and brought a small number of startups on-board, 

providing them with space, guidance, and 

networks. In order to monetize their 

infrastructure investments (office space, internet 

connectivity, furniture, phone line, etc.) they also 

introduced co-working spaces and started 

offering basic services for an affordable monthly 

fee. This move established a source of stable 

revenue and enabled the incubator to focus on 

developing value-add capabilities that 

contributed towards the broader mission of the 

incubator – that of supporting startups working in 

the social impact and sustainability areas. 

Furthermore, the incubator formally launched an 

 HealthChain 

 BioGas 

 IGG 
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initiative to bring together designers and artists to 

solve problems that existed in the local 

community through development of art and 

design programs. As a result of a broad 

innovation footprint and an extensive network of 

professionals and mentors, the incubator has had 

significant success in the recent years. 

 

2 IndiaTBI-2 IndiaTBI-2 is an autonomous incubator that is 

located on the campus of one of India’s premier 

business schools. It was set up with support from 

the state government to promote innovation and 

entrepreneurship in India. IndiaTBI-2 focuses on 

management, innovation, technology, networks, 

and entrepreneurship. It comprises faculty, 

alumni, students, mentors, and service providers 

from the industry who span a variety of 

industries and domains. IndiaTBI-2 provides 

seed-funding, incubation, mentoring, training, 

knowledge dissemination, and best practice 

research. It was started in 2002 and was 

originally set up as a research centre and an 

academic institute. At the time, the aim was to 

just promote entrepreneurship related activities 

and to do some research around Indian 

entrepreneurship, startups, mass impact related 

startups, policy research, etc. It organised 

business plan competitions, startup competitions, 

idea competitions, etc. With small steps towards 

growth, it started inviting applications from other 

institutes across India. With time, as its scale 

grew, it brought external entrepreneurs, mentors, 

and business and technology partners onboard. 

Today, it has a large ecosystem with incubated 

startups, co-working ventures, industry mentors, 

eminent academics, and other researchers. It 

enjoys support from governmental, corporate and 

other institutional partners. 

 

 eRetail 

 eFarm 

 JobMatch 

3 IndiaTBI-3 IndiaTBI-3 is a co-working community created 

for startups, freelancers and business owners. It 

started with a single co-working space and has 

quickly expanded all over the country. The 

incubator was founded to help those tech 

entrepreneurs and startups that could not afford 

to invest in or rent an office space. The TBI 

focuses not only on providing infrastructure and 

 eLearn 

 RuralHealth 

 eBiz 
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resources, but also plays a role in helping 

startups grow. It provides its members with 

office infrastructure support, key business 

services, knowledge sharing and collaboration, 

networking, and access to venture capitalists. It 

was launched with a mission to help nascent 

technology startups that began booming after 

2014 when the Indian government announced 

new policies to enable growth in digital 

entrepreneurship and launched several support 

programs for entrepreneurs, TBIs, and SMEs. 

Recognizing this opportunity, IndiaTBI-3 scaled 

its operations and infrastructure rapidly in order 

to take advantage of the growth in 

entrepreneurial activity and also to reap various 

benefits of the new policy regulations including 

grants and tax breaks. Today, IndiaTBI-3 is one 

of the largest and most successful co-working 

spaces in the country. 

 

Table 3-1: Description of the Case Sites 

Next, the characteristics of the three TBIs are described below. All three TBIs are 

focused on hi-tech and digital innovation. However, they run several internal programs at specific 

times to target startups from a particular industry (for example, IndiaTBI-1 runs programs that 

support social impact startups). The founding contexts of TBI 1 and 3 are similar, where the 

founding team saw an opportunity for entrepreneurial intervention due to the existing market 

conditions and demand for infrastructure and expertise for startups. IndiaTBI-2 is part of a 

premier business school and has a different mandate, which is to promote digital innovation and 

entrepreneurship in the region. Again, TBI-1 and TBI-3 were founded by a team of experienced 

technology and arts entrepreneurs, while TBI-2 was founded with joint funding from the 

government and business school and was the oldest among the three. To triangulate the findings, I 

interviewed the CEO or founder, and at least one other key informant, in each firm whenever 

possible. Furthermore, archival data such as internal marketing materials, websites and blogs, 

social media channels (Twitter, Facebook, LinkedIn) were also examined to triangulate and 

corroborate data. 
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Characteristic IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Domain Technology Technology Technology 

Founding Context Recognized a need 

to help new 

entrepreneurs 

Support IT 

innovation and 

digital 

entrepreneurship in 

India  

Launching a space for 

young digital 

entrepreneurs and 

innovators, take 

advantage of 

government funding and 

support for digital 

startups, TBIs, and 

innovation 

Founding Team Team of 

technology and 

arts focused 

entrepreneurs 

Premier business 

school, government 

funding, and 

research faculty 

3 serial entrepreneurs 

Initial Funding Self Business school and 

government 

Self 

Informants CEO and Manager 1 director, 1 mentor, 

1 manager 

3 co-founders, 1 

manager 

Archival Data Website, blog, and 

marketing 

materials 

Website and 

founding documents 

Marketing materials, 

website, and articles 

about successful exits 

Table 3-2: Characteristics of TBIs 

3.3 Within-Case Analysis 

The startup cases were read independently to understand each case in depth. The goal 

was to identify and assess independently, the constructs, relationships, and peculiarities within 

each case and with respect to the theoretical model. Interactions among various actors and the 

decisions of the firms were found, which provided connections among emerging categories of 

codes and led to the discovery of patterns of innovation within the data. Although the coding was 

theoretically guided, new codes were discovered and added based on a retroductive approach. 

3.3.1 Within-Case Analysis: The IndiaTBI-1 Ecosystem 

Three firms were studied within IndiaTBI-1. These firms (HealthChain, BioGas, and 

IGG) were included based on the three different industries they represented and their founding 

contexts. The firms were established 3 to 5 years ago, had less than 25 employees, and wanted to 

solve a difficult problem that was affecting people within the India. The founders were motivated 
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and driven by a strong sense of making an impact in the lives of people and contributing towards 

the progress of the country. They funded their startups themselves initially and later sought 

external funds. A number of informants were interviewed and archival data was used to 

triangulate the findings. The table below summarizes the contextual characteristics. 

Characteristic IndiaTBI-1 HealthChain BioGas IGG 

Domain Technology Healthcare Agriculture/ 

Energy 

Environment/ 

HR 

Founding 

Context 

Recognized a 

need to help 

new 

entrepreneurs 

Serial entrepreneur 

looking to make an 

impact 

Wanted to do 

something 

good after 

college 

Saw a health 

and sanitation 

problem existent 

in the city 

Founding 

Team 

Team of 

technology 

and arts 

focused 

entrepreneurs 

Single entrepreneur 3 Engineering 

graduates 

Team of 

technologists 

and citizen 

volunteers 

Initial 

Funding 

Self Self Self Self 

Informants CEO and 

Manager 

Founder 2 Founders Director, 

Business 

Analyst, 

Workers, NGO 

representative, 

Volunteer 

citizen 

Archival Data Website, blog, 

and marketing 

materials 

Website, blog, and 

marketing materials 

Website, blog, 

and marketing 

materials 

Website, 

technical 

documents, and 

marketing 

materials 

Table 3-3: Characteristics of startups within IndiaTBI-1 

The table below provides a description of the three startups. 

Case 

Site 

Firm 

Pseudonym 

Contextual 

Description 

1-1 HealthChain In India, there is a scarcity of doctors and the doctor-to-patient ratio 

is very high. As a result, the quality of care afforded to patients 

during a face-to-face appointment with the doctor is often low. On 

the other hand, the pharmaceutical industry and medical device 

industry, that form the supply side of the healthcare value chain, 

often establish direct relationships with clinics and hospitals through 

physical visits by business development and customer service 

representatives. This takes away valuable time and attention from 

delivery of care. HealthChain is committed to improving the 
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efficiency of processes involved in healthcare by optimizing the 

patient-to-doctor and the doctor-to-industry interactions on both the 

supply side and demand side of the value chain. It has created a 

smartphone-based digital platform that allows several 

communication and collaboration channels for all participants in 

their ecosystem, including doctors, nurses, administrative staff, and 

medical industry representatives. 

1-2 BioGas In India, 144 million households do not have access to clean 

cooking fuel. These households use firewood and dung cakes, which 

emit hazardous smoke, resulting in approximately one million 

deaths annually. These fuels lead to widespread deforestation and 

environmental damage via emission of greenhouse gases. Using 

innovative biogas technology and a low-cost go-to-market strategy, 

BioGas is able to provide affordable, clean cooking gas to rural 

communities. BioGas implemented new materials, new processes, 

and new technology to solve the problems faced by the last mile 

users of biogas and worked on developing a digital footprint that 

helps users learn about the usefulness and sustainability of biogas. 

1-3 IGG IGG operates a waste collection and recycling ecosystem in a large 

city in southern India (approximate population of 11 million). The 

city faced a complex waste management problem and the city 

authorities lacked the infrastructure and capabilities to manage 

collection and disposal of waste, create awareness and education 

about recycling, and change civic behavior towards better waste 

management practices. This resulted in arbitrary disposal of 

garbage, lack of a systematic process for collection and recycling, 

and an overall apathetic attitude of the citizens towards garbage 

disposal resulting in discarding in close proximity to densely 

populated areas. Moreover, this situation had given rise to numerous 

ragpickers or wastepickers who would collect recyclable waste from 

dumping areas and sell them to local recyclers, often being 

exploited in the process with inadequate payments. By creating an 

ecosystem that relied on a digital platform and collaborating with 

volunteers, NGOs, government services, and IT professionals, IGG 

was able to not only address the social problems but also create an 

innovative, sustainable, and profitable business model. 

Table 3-4: Contextual summary of IndiaTBI-1 firms 

3.3.1.1 Within-Case Analysis: HealthChain 

The founder of HealthChain was a serial entrepreneur who had a keen sense of seeking 

opportunities in difficult business environments. HealthChain was his third successful venture. 

He saw that in India, there is a scarcity of doctors and the doctor-to-patient ratio is very high. As 

a result, the quality of care afforded to patients during a face-to-face appointment with the doctor 

is often low. On the other hand, the pharmaceutical industry and medical device industry, that 
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form the supply side of the healthcare value chain, often establish direct relationships with clinics 

and hospitals through physical visits by business development and customer service 

representatives. This takes away valuable time and attention from delivery of care. HealthChain is 

committed to improving the efficiency of processes involved in healthcare by optimizing the 

patient-to-doctor and the doctor-to-industry interactions on both the supply side and demand side 

of the value chain. It has created a smartphone-based digital platform that allows several 

communication and collaboration channels for all participants in their ecosystem, including 

doctors, nurses, administrative staff, and medical industry representatives. 

The founder recognized the problems in healthcare that plague an emerging country and 

focused on improving the quality of care and the efficiency of doctors by leveraging emerging 

technologies and a digital platform. He also recognized some institutional voids in healthcare. 

“In the overall economy of India, there is always going to be a shortage of doctors compared to 

the amount of healthcare needs which are there in the society, even though they are trying to do a 

lot to increase the population of doctors. It is important that we optimize the time of doctors.” 

“Simple, in India alone there are around 6 million medical representatives and each of them 

knocking the doors of the doctors waiting for 2-4 hours to get meet them for 1-2 minutes so that 

they could detail the product from the pharma company.” 

He recognized that one of the business constraints in healthcare is that it takes a lot longer 

for a startup to become successful as the time taken for acquiring and retaining paying customers 

is generally longer than that in other industries. The primary concern is to survive in the short 

term despite these constraints and be sustainable in the long term. 

“It is very important to get our economics correct. In our case, we are trying to balance B2C 

initiative which requires a lot of handholding to the user for a longer period of time. And that is 

the reason why they are trying to play both the sides (B2C and B2B) so that while one has longer 

gestation period, we can actually build traction on other side to make sure that the whole story is 

a lot more sustainable.” 

There was also awareness of the regulatory voids in healthcare, specifically in relation to 

the regulatory framework. 
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“Regulations in India are not so stringent as it is there in US and Canada. We have used 

the broad discussions of the government level and we have used them to benchmark our setup and 

guidelines.” 

With respect to technology constraints, the founder was a seasoned tech entrepreneur so 

he seems reasonably confident about negotiating technology challenges. Nonetheless, there were 

still a few technology issues that he was struggling with. 

“I could not look at technology as a bottleneck. Good technology could be created when you are 

based in Bangalore as there are lots of good technical people over here, but we faced the 

challenge from different aspect... the biggest challenge that we faced was in this economy where 

a number of apps a person can hold on their smart phone is not more than 20 or 30 and beyond 

that it goes into irrelevance. How do you make people remember our app?” 

“One of the things a mobile phone is not good at is to view a medical report in detail...a desktop 

is a much better interface for that where the details of the report could be observed and 

commented...so we are trying to strike a balance. The 80% of doctors who never approaches 

desktop, they look at the medical records in physical form...and they probably they don’t intend to 

go to the desktop, so how do you solve this problem.” 

With India being an emerging country, the affordability of healthcare services is a critical 

issue for patients. With poor health insurance coverage, most people pay out-of-pocket costs of 

healthcare and there is a need to change consumer perception and behavior. As a result, there are 

socio-economic concerns regarding the pricing the product/service at the right level to achieve 

maximum market penetration. 

“In a country like India, anything which is not affordable would not fly and specially when you 

are targeting a mass market, you have to crack affordability first even before talking about 

adoption. So it almost boils down to have it designed at a price point where the consumer may 

even try it and that assures your success. Once you are able to get a lot more consumers to try, 

then there is a possibility of converting a few of them into repetitive users. That is when the 

viability and sustainability would be proved and that is real progress.” 

“It is a new system and people are not used to working this way, so we have to change the way 

people look at the entire solution.” 
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To work around these constraints, the founder leveraged his experience from his previous 

ventures and used the services of IndiaTBI-1 to help his startup get basic business services at an 

affordable price while he was focused on building the core business. 

“I feel that IndiaTBI-1 has played a very vital role until we found our footing on the ground. The 

whole idea of “working space” has picked off late a lot more, but at that point of time the whole 

ability to work with a lot of startups at a very informal level but at a very committed level was 

extremely helpful... TBI allowed us to focus actually on our core business while everything else 

was ready to go....we need not to worry what happens if three people join us tomorrow...they 

were ready with infrastructure, they were ready with IT, bandwidth required, flexible hours and 

all.” 

“It was a very good ecosystem and regularly they used to bring startups in the industry with 

investors, with people who wanted to provide various services and overall that was a very rich 

experience. We ended up using couple of them for example our banking partner presented their 

India’s startup plan and now it is one of our main bank. Some of the relationships we started in 

the TBI played a very silent role without really being visible in our success. Bringing external 

partners regularly to interact with us, to mentor us....it has done a lot of good...I saw lots of my 

peers startups over there who really benefited out of this.” 

HealthChain is trying to make the entire doctor-patient interaction centered around the 

use of mobile devices. For this, HealthChain is leveraging SMACIT technologies to a very large 

extent with a heavy emphasis on mobile and cloud computing. 

“We started out with reimagining the healthcare system in a smart phone centric way. As we 

know that today 30% of population of India carries a smart phone and it is expected to reach 

45% by end of this year and I expect that it would become around 70-75% within 2-3 years which 

means that even middle-class people of both urban and rural areas would have smart phones 

hand we wanted to redesign the healthcare ecosystem where smart phone becomes the primary 

mode of contact and communication...we trying a very interesting approach and I can tell you 

that from very early days we believe that the future of practice management for doctors is also on 

the smart phone and not on the desktop....which is completely unlike the approach taken by 

several our peers. They have taken desktop approach with a strong mobile layer.” 

“The overall idea is to build a modular structure with a lot of cloud emphasis so that you are not 

investing in physical infrastructure at your level. We use a lot of open source or web containers 

for example, then we don’t have to worry about the coding, all the developers are restricted but 
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access to the code is there again on the cloud. So we rely on cloud-based technologies a lot for 

our internal as well as external collaboration. Today technology has been made modular and it is 

literally not an issue. Everything is there on cloud from access to security to analytics...highest 

standard and you don’t have to bother about it.” 

To alleviate social constraints, engaged directly with potential customers across the value 

chain in an effort to bring them on board the HealthChain platform. 

“I spoke with people who really needed healthcare in a cost affordable manner...in a manner 

which would actually accelerate their access to health care. On the other hand, I spoke to 20 

doctors and I asked them the same thing.” 

“It is a win-win situation and there is nothing like somebody is winning and somebody is losing. 

It is a scenario where free time of doctors is better utilized, pharma companies get better access 

to the doctors, patients are able to reach the doctors when they don’t need to meet them 

physically, but they still want advice and support from doctors. I talked with all of them to bring 

them on board.” 

The alleviation of constraints led to the development of capabilities that provided 

affordances that were instrumental in driving HealthChain towards frugal-digital innovation. To 

create basic business affordance, HealthChain enrolled with the IndiaTBI-1 to minimize costs of 

day-to-day operations. Furthermore, it focused on small scale experiments and learning quickly at 

minimal costs. 

“The second thing the way we keep our costs manageable is that we do a lots of experiments 

which helps to quickly decide whether something has failed and don’t pursue it longer, so this 

whole idea of spend little on many things failed quickly so that you are able to know what to 

spend on and hence keep your focus on what really works. For example, in marketing how much 

digital versus off-line would work and many other things. Make sure that you spend little and get 

quick results and then decide what works.” 

The use of SMACIT technologies and reliance on cloud and mobile in particular, 

provided affordances to develop technology that the market was demanding. HealthChain took a 

very difference approach than other competitors in its approach to addressing healthcare issues in 

India. 
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“We are currently experimenting with Whatsapp messenger. Whether we like it or not, Whatsapp 

is here to stay...Can we really build a business on Whatsapp supplemented with what is being 

built on the app...this is the one place in which we are responding to connect with the ecosystem 

in the through channels which they are already engaged in...for example, for you to try, I will 

give you a number, just Whatsapp to that number and say that you want a consultation with the 

doctor and you will be able to speak to the doctor ASAP...we recognize not to be too rigid, but 

rather respond to where people are comfortable to interact.” 

To generate social affordances, HealthChain engaged with participants in the healthcare 

ecosystem and co-created a platform where they were digitally connected. Furthermore, due to 

the lack of regulatory frameworks and the use of emerging technologies (such as tele-consultation 

via smartphones) it had to spread awareness regarding policy, privacy, and economic benefits that 

may be derived due to the implementation of regulations and standards. 

“Broadly there are 5-6 key parts of healthcare ecosystem...on one side is the user which is the 

patient, in the middle you have doctors, the third entity is hospitals/clinics then you have industry 

which is broadly split into the pharma industry, insurance, and the medical device industry.... we 

investigated how each of these will impact the other when the smartphone is our primary way to 

connect and laid a foundation of this ecosystem and built our solutions accordingly.” 

“On LinkedIn profile I have published what I think is the first formal codification of the good 

practices that should be followed in tele-consultation in Indian context. These are the 12 points 

which you have to do if you are doing tele-consultation in India....I did a lot of research, I spoke 

to doctors and I got more structured publication. We’re not trying to set the benchmark what 

ultimately would be the standard. Another example, in tele-consultation you cannot prescribe any 

extra schedule. In tele-consultation, you cannot deal with HIV and STD.” 

These affordances enable frugal IT innovation capability and HealthChain started with a 

frugal business model. As part of the model, it started out by digitally connecting the healthcare 

value chain and created an ecosystem with various entities. The purpose was to effectively 

become an “orchestrator” within this ecosystem and optimize the time spent by doctors on care 

delivery to ensure high quality care without supplier-side interruptions during the care delivery 

process. 
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“We have come with a simple mission that says that every single hour of doctor which is wasted 

is a valuable asset which is lost for perpetuity. We created a system which makes sure that no 

hours of doctor’s productive time are lost. In an industry where there is a lot more demand than 

supply, wasting the already limited supply is stupidity and we wanted to use that as a trigger to 

create a better health care system with much more accessibility....If Uber and Ola cabs aggregate 

any free time available for a taxi driver, we feel that smartphone apps system can also do the 

same thing with doctors where doctors can volunteer to declare their free time....this would then 

trigger open time for interruptions by industry and other representatives.” 

“I believe that India is transforming from being a conservative underdeveloped economy in 2000 

to now....I bet that we would be dramatically different in the 25 years or so... After the advent of 

mobile phones in the last six years and after the advent of smartphones in the last 1.5 years, I see 

the amount of transformation starting in every part of the society is absolutely true to what I had 

telecast 15-16 years back.” 

Along with an innovative, futuristic, business model, HealthChain incorporated valuable 

insights from the experience and knowledge of its founder (from past ventures) and by leveraging 

the contextual knowledge it had gained through interactions with various ecosystem participants. 

“India is a transforming economy...where the smart phone would play a dramatic role in defining 

how the entire economy would move from paper-based existence to a digital economy...but 

without going the route of traditional economies...we won’t have a universal camera and 

scanners as inherent part of the health ecosystem,  in India what will ultimately survive is smart 

phones...we designed out business model around these.” 

HealthChain engages in frugal technology via its two-sided digital platform which also 

forms the backbone of the HealthChain ecosystem. 

“We have created two parts of the solution - one is connecting doctors to the patients through the 

smart phone through our solution called ABC. On the other hand we are connecting doctors to 

the pharmaceutical industry through the smart phone under the brand XYZ... along with the 

existing model, the smart phone supplements the ability of the pharma companies to communicate 

about the pharma products in the new initiatives taken by the company to the doctors. Second 

thing, the smart phone is making it possible for a country like India to think about digitization of 

medical records where you don’t need a scanner and all you need is a mobile phone with a 

camera. We believe that imagining better healthcare on the patient’s side  has to be taught from 

the perspective of a smartphone camera.” 
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With respect to social innovation, HealthChain is creating change in healthcare 

perceptions at multiple levels. First, it is changing patient’s accessibility to good quality care. 

Second, it is then focusing on optimizing doctors’ time spent on care delivery and thereby 

improving the quality of care. Third, it is digitally connecting the doctors with the supply chain of 

the medical industry. And finally, it is trying to achieve this at affordable prices so that it has a 

wider market to access. 

“Can I make it available for people who really need in a cost affordable manner, in a manner 

which would actually accelerate their access to health care. If you are able to solve this problem 

on one side and on the other hand if you are able to improve the communication between doctors 

and pharma companies...that would result in transformation.” 

Finally, to assess the performance of the firm, we need to consider its impact and 

performance in the context of the ecosystem. Using HealthChain’s website as well as internal 

documents, it was clear that the firm was doing well financially. It has recently received a funding 

round of $4.5 million and has partnered with a highly esteemed healthcare brand in India. 

“Individual success means nothing because the purpose of working in these startups or going 

forward…somewhere we have to go beyond importance to self...” 

“If we built a perpetual system which would build a reliable business of good scale which 

ultimately makes it solve the problem. I do not want time of doctors to be wasted.” 

“What matters is that if you get your economics right earlier, then you would sustain...if you are 

building a business only on the basis of having raised a huge amount of funds from the investors, 

I don’t know whether there is a long-term bandwidth....some of the competitors have reached 

significant amount of money as compared to others, so I have respect for them....but even they for 

sure know that they cannot sustain only on the basis of money of investors, but there has to be a 

case of unit economics. And the same challenge for us as well as for them.” 

Overall, HealthChain is redesigning the healthcare ecosystem centered around the 

smartphone, where high-quality care will be more accessible at affordable prices and the 

communication and collaboration channels among doctors, medical industry, and patients will be 

more open and transparent. 
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The table below summarizes the findings of this case. In the Strength column, a higher number of 

“++++” indicates a stronger finding. This symbolic scheme of indicating the strength of a finding 

is taken from Santos and Eisenhardt (2009). 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++ Difficult context to operate in 

with several participants and a 

fragmented value chain 

Demand-supply mismatch 

in India and doctors are 

interrupted due to 

interactions with medical 

industry representatives, 

affecting quality of care 

Technology 

constraints 

+ Mainly focusing on cloud and 

mobile. Experienced tech 

entrepreneur did not consider 

technology to be a challenge 

Needed to find an 

appropriate technology for 

tying together various 

pieces of the puzzle and 

connect several entities 

digitally 

Social 

constraints 

+++ Mainly involved changing user 

behavior and perceptions 

regarding healthcare services 

Negotiated with patients 

regarding the appropriate 

price they would be willing 

to pay, focused on 

affordability, trained 

doctors to declare free time 

in the system and improve 

quality of care 

Institutional 

void 

+++++ Fragmented, large market of 

healthcare delivery and supply, 

lack of regulatory guidance 

around tele-health 

Spent resources up-front to 

create policy guidance 

documentation around tele-

health and tele-treatment 

for specific diseases 

TBI support and 

services 

+ The TBI was used mainly to 

get access to business and 

funding networks, establish 

legitimacy, and gain credibility 

Leveraged TBI connections 

and engaged in 

experimentation, got inputs 

from other startups at TBI 

SMACIT/LEIT +++++ The digital platform is 

supported by mainly by cloud 

and mobile 

High reliance on cloud and 

mobility to connect 

ecosystem participants 

Social 

engagement 

capability 

+++++ Connection and collaboration 

across ecosystem 

Personally talked to 

patients, doctors, medical 

industry representatives in 

order to bring them on-

board 

Business 

affordance 

+++ Through TBI, access to basic 

infrastructure and networks 

Allowed investments in 

core product/service, 

experimentation, and 

marketing 

Technology 

affordance 

+++++ Use of technology to optimize 

time of the doctors and prevent 

Smartphone app to enable 

doctors to declare free time 
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wastage of resources and focus on care delivery 

Social 

affordance 

+++ Co-creation of digital platform 

with ecosystem participants 

Engaged with doctors, 

patients, and industry 

through face-to-face and 

digital channels 

Frugal business 

model 

innovation 

+++++ Highly focused on 

affordability, leveraged 

contextual knowledge from 

previous ventures 

The price point that a 

patient could afford was 

primary factor 

Frugal 

technology 

innovation 

+++ Two-sided platform to 

integrate the demand and 

supply sides of the value chain 

and create an ecosystem 

Connected doctors to 

patients and doctors to  

medical industry 

Frugal social 

innovation 

+++++ Improving patient accessibility 

to high quality care at an 

affordable price point 

Negotiations with 

stakeholders and on-

boarding on the platform 

Financial 

performance 

+++++ Funding round. Growth and 

expansion 

Public data available 

Technology 

performance 

+++ User experience and adoption Measuring use of the 

platform and the outcomes 

at doctors clinics and 

hospitals 

Social / 

Environmental 

performance 

+++++ Improvement in quality of 

care, fewer interruptions, and 

improvement in medical 

industry collaboration and 

communication 

Change in doctors 

behaviors, and change in 

patient and medical 

industry representative 

perceptions 

Table 3-5: Summary of HealthChain case 

3.3.1.2 Within-Case Analysis: BioGas 

To understand the circumstances that led to the formation of BioGas, it is important to 

understand the background of the founder and his motivations as well as the contextual 

constraints and circumstances that contributed towards his intentions to provide customers with a 

better solution than those that already existed in the market. 

"Rural India is basically agrarian, so most of the livelihood depends on agriculture and allied 

activities, so the challenge there basically is the lack of awareness of many solutions and 

technologies that are available and lack of practical education and agriculture. And most of the 

farmers being small and marginal farmers are unable to access the right kind of best agricultural 

practices. So, what I have seen with my own eyes is that when we used to go out for socio-

economic surveys in the villages, these villages were adopted by agricultural universities.” 
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“We wanted to do something in the area of rural energy. So, that’s when we started BioGas. The 

idea for all this was seeded during my undergrad years, when I was exposed to rural areas, so I 

had first-hand experience to rural energy issues and agricultural issues.” 

Furthermore, after working in the field, the founder had developed significant in-depth 

knowledge about the various constraints that affect the local rural economy. Let us focus on the 

three types of theoretical constraints.  

With respect to business constraints, there were issues of corruption and finance that were 

the most important to the business and they needed to find a way around these. Being a startup, 

there was always the danger of running out of operational funds and this was a major concern too. 

“Corruption and underlying issues of sales and marketing forces in the corporate sector… Like 

one company will sell a fertiliser and the other company will sell some other fertiliser, so lots of 

the things.” 

“Then there is financial support, do you have those support systems in place in the geography 

where we wanted to work in…” 

“We had spent like two years, funds were running out, we were not yet making revenues and 

realising that each product that we are selling, the loss that you’re making is huge and if we 

assume that at this scale we will be making profits and not losses, that is actually a bad 

assumption, that’s what we realised.” 

With respect to technology constraints, because the founding team was tech-savvy there 

were relatively fewer, less severe challenges. 

“One constraint is obviously the technology and second is how you take this technology to the 

users...how can you make it simple and easy to adopt...” 

“In our case, technology is not a challenge, but you have to design the digestors, get it done, 

install the digestors, do the IOT thing, do the business, do policy advocacy, change the… I mean 

there are a lot of things around technology that need to be considered.” 

The founder experienced a number of social constraints due to the characteristics of the 

product/service and the rural market in which he was trying to launch. 

“We wanted to start from the market in states like Haryana and UP, soon we realised that none 

of us belong to those areas, none of us speak their local dialects, none of us have the credibility 

that they can recommend. So, when we go to these villages, even the local stakeholders would see 
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us as outsiders. That’s where the trust is needed. So, we realised that to start everything from the 

scratch, we need a local guy who speaks that language. So, that builds a lot of trust.” 

“Generally the rural areas are divided between communities, castes, and religions, so they don’t 

share any resources between them, so there is a lot of social dynamics there. So, the centralised 

biogas technology was not helping us to solve the problem.” 

“That is just for the initial understanding and based on that we’ve understood that 80% of the 

families cannot afford a system that is costing Rs. 15,000, they can only afford if it is Rs. 10,000 

and then you have to go to the micro finance guy and ask them to finance this and then the micro 

finance guy will look at the credibility and the credible history of the user and that again is 

another constraint.” 

The founder also explained how an institutional void in the energy-agro industry and 

government services caused constraints and challenges for potential customers. 

“There is government machinery available to actually solve these challenges, solutions are 

available but then they are not reaching the users at the right time and at the right price. So, that 

was the issue. One of the farmers complained to me, so I took him to the agricultural university 

where we met some agricultural scientists and they gave some solutions which did not work...then 

I found out that this is not a small challenge which you can solve by giving some answers, there 

were underlying issues.” 

In order to alleviate these constraints, the founder had to develop certain response 

capabilities within the startup. To alleviate the business constraints BioGas sought funding and 

expertise from IndiaTBI-1. 

“And we got incubated...so, couple of consultants from that organisation helped us in making the 

business model work. Understanding the structure around business and all that...One of the best 

things is that they asked us a lot of questions about what we want to do, those questions helped us 

better to understand what we really want to do with IOT and all that... They helped us in framing 

the project rightly. Asking the right questions, clearly putting down the objectives and timeframe, 

how we work on that, what the clarity of everything that we’re doing is and all that. So, that way 

it really happened.” 

“I think business operation is affordable now...but right now I’m not paying anything, this 

program is kind of sponsored for us but if that was not the case, even then I would have loved to 

work from here in this space...it is really cool.” 
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In order to alleviate the technology constraints, BioGas not only relied on innovative 

design and development of the actual physical/infrastructure equipment, but also complemented it 

by developing LEIT capability around several SMACIT technologies such as IoT and analytics. 

“These technologies make sense when you have good scale...like analytics. In that you need to 

have good data, use analytics, come out with insights and how you can improve upon the 

operation and technology model. Then we need to think through what we can improve if I have 

master data coming in on a regular basis.” 

“These are the young rural youth or women who are willing to manage this grid. So, what they 

do is on a daily basis they come to the operations of this Eco grids and now we have introduced 

this IoT based tracking devices, we are also trying to train them on how to operate them, get data 

and report it back.” 

With respect to alleviation of social constraints, there were a number of ways in which 

BioGas developed social engagement capability. First, to get to their target market they had to 

make changes and launch their service in a market where they had pre-established credibility and 

trust. Second, they had to make changes to their business model based on the needs of that 

market. Finally, the engagement had to be persistent, empathetic, and was done both physically 

and digitally. 

 “As a private limited company and as a startup, we cannot go to any of those rural areas without 

having the connection with these organisations and when it comes to rural markets, trust is the 

most important thing. You need to build the trust and to build the trust, you need another trusted 

partner which is already working in that area. That is why in our model, we have these channels, 

without the channels, we don’t directly go and do the sales and marketing to the farmers.” 

The creation of these capabilities to alleviate business, technology, and social constraints 

leads to certain affordances that act as a precursor to and enabler of frugal-digital innovation. In 

this case, we find that BioGas created business affordance by being part of the incubator network 

which helped it solve a major IoT problem that it did not have any expertise for. Its future 

business model hinged on understanding the design, development, and integration of IoT with its 

service.  



 

180 

 

“Six months back we thought of doing some sort of IoT intervention to track the system. But we 

had no idea about how to go about that because our area of specialisation is in rural areas and 

rural technologies and not hardware technologies, no specialisation in any of the software or 

these kinds of IoT. So, I might have attended one of the conferences, like that in NASCOMM, 

which is when I spoke about this idea and got a lot of help....And we also were looking for space 

to work from..we had to fund raise, we had to find the foundation, find investors and be in 

Bangalore where a lot of things happen around startups. So, it is a kind of very good place for us 

right now for working.” 

The SMACIT technologies afforded BioGas to build a business that was lean and fused 

digital technologies with their physical resources. This allowed BioGas to service remote rural 

areas and solve the last mile energy challenge that rural populations face. 

“I think when we switched to the service model, you have to depend on the data, a data 

dependency model. Before we did IoT, the idea was that we will use manpower, I’ll send an 

operator once in a week or 2 times in a week and we will have analog meters, not even digital 

which would measure the gas used. Now it has its own implications like one is your manpower 

cost will go up and the lag between the data capture and data entry from Tirupati to Bangalore 

office...how do I get the data? somebody has to do the data entry in the excel sheet and then I can 

get it. Then secondly if I’m using analog meters, we are all familiar with the experience of 

electricity being easily tampered when analog meters are used.” 

By engaging with rural communities and establishing trust and credibility, BioGas was 

able to build a good working relationship with these communities and in essence, this allowed it 

the affordance to develop a product and service that had higher product-market fit and better 

price-market fit than other existing products. 

“We also collaborated with local grassroots organisations to reach the dairy farmers. After one 

and a half year, we took on board a product designer as a consultant, we had a proof of 

concept...the existing technology was a big seller, but we made a new system that can be 

portable, that can be more affordable and efficient...so we wanted to make a good commercial 

product for rural markets.” 

“Particularly with small scale biogas, all we tried to do is change the material of the 

construction. The biogas plant that is even made today by the government national program, is 

all cement, sand, mortar and fails after the while and you don’t get after sales support. And they 
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occupy a lot of real estate in the village. So, slowly biogas has acquired a negative perception 

among the farming community. So, what we wanted to do is give them something like a solar 

rooftop that people can buy and install and whenever they don’t want it, they can remove it or 

change or shift it from one place to another. So, we made it totally portable, totally 

prefabricated...if it was a construction based thing, you need to have masons, labour i itself takes 

11 days to build one biogas plant. So, our biogas plant can be setup in 2 days, so that is the 

change in the design of the product.” 

These affordances, in turn, enable frugal digital innovation through its underlying 

dimensions that were identified in the theoretical discussion. First, business model innovation 

allows catering to rural populations that have limited affordability. In order to do this, the role of 

contextual intelligence cannot be understated and the links between contextual intelligence and 

how it enables absorptive capacity must be recognized. 

“We wanted to do something in the area of rural energy. The idea for all this was seeded during 

my undergrad years, when I was exposed to rural areas, so I had first-hand experience to rural 

energy issues and agricultural issues...” 

“The vision is to make the sustainable energy in mainstream option for rural areas. And make 

them self-sufficient in the energy resources. So, that is the vision. And this is the kind of strategy 

we’re going with right now. And going forward, we’re trying to shift to a new business model 

where we will be running the biogas systems by ourselves, we call it micro gas grids...we realised 

that we can never sustain ourselves using a product selling model, we cannot sell bio digestors as 

only a few rich farmers would be able to buy it but then to reach the rural mass, you need a 

totally new model. That’s why we totally changed our business model. We thought of selling the 

gas, all the capital investment will be on us and let us make it grid model...the product life is 10 

to 12 years....the user now doesn’t have to pay anything, just pay for the gas, that is also 

continuous revenue for us. We are both a product and a service company” 

In the technology innovation dimension, we found evidence for both physical technology 

innovation and digital technology innovation. Moreover, BioGas now acts like a digital platform 

for other players within its ecosystem. Although the platform is still evolving, there is evidence of 

significant benefits that have been brought about by digitization as well as ecosystem 

embeddedness. 
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“Now I cannot manually operate each of these mini grids, so when each of these mini grids are 

operated using the sensors, the digital platform that we’re building now can give me 

information...Right now it gives me the information on duration of usage but I can build on what 

is the quality of gas and slowly it can become a prepaid model where the user can pay me 500 

bucks per month using a recharge card (like a prepaid SIM card). So, that will allow them to use 

the gas more affordably. Eventually it will become like a cellular network. We will reach 500,000 

households, each of them paying us in a kind of automatic system. I think that’s where we are 

trying to go.” 

“...we definitely want to be the pioneer in this. This is also about creating the ecosystem. We 

realise that it is not about the startups, our role is bigger now, not just the startup, we’re enabling 

the ecosystem, we bring the dialogue, we voice our opinion...” 

BioGas is clearly positioned as a social impact and social innovation based startup. 

Through its innovative fusion of product and service, it is reintroducing biogas as an alternative 

form of energy in rural India. In the process, it is also creating positive impact in the rural 

communities and improving the lives of farmers and other workers in the villages. 

“Soon we realised that we need to use the technology to work for this solution. Even though I’m 

local, still I belong to some caste and community, which is why I cannot go and approach the 

other communities, this is the practical approach. So, we designed these decentralised solutions 

and now what we do is be setup a separate grid for one community and setup another separate 

grid for another community, so the problem was solved.” 

“We are also focusing on giving reliable cooking gas. What happens is that in villages when you 

burn firewood, a lot of black carbon is generated, causing a lot of indoor air pollution and health 

of women and children is adversely affected. They don’t recognise this as it is has a long-term 

effect on their health. WHO published a lot about this, so that is one thing that we can totally 

eradicate. Secondly I have seen Haryana and many other areas where people walk miles to get 

firewood, teenage girls and women, that is their job, you have to cook, you have to do all the 

household chores but you also have to walk 2 miles to get the firewood, this takes away a lot of 

their productive time, insensitivity that also leads to gender inequality...so when you make things 

easy for them, at least the basic necessity like energy, food and all that, people can think about a 

lot of other things...that is also one of the things that we look forward to doing.” 

A great example of how business, technology, and social innovation are integrates is 

presented below. 
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“So, what we do is for this set of 10 households of one particular community, we set up 5 biogas 

digestors in one place and from there we draw the pipelines and connections to these 10 

households. Now this particular thing works as an eco-grid...it is a very small grid and a similar 

grid is established in the same village for another 10 households. So, they don’t have to share 

anything...this grid is independent of the other grid and these 2 grids are managed by rural 

energy hubs...I managed 2 eco-grids and when I have 3 or 4 eco-grids, I call it a mini grid.” 

In summary, BioGas engages in business innovation, technology innovation, and social 

innovation. However, these innovations are encapsulated by a sense of affordability, value 

creation for the customer, and social and environmental impact across the ecosystem and market. 

Next, we take a look at the performance of BioGas and how its success has been perceived and 

translated into actual outcomes. Although India is known for cutthroat competition in the 

agriculture and energy industries, the use of innovative business models, emerging technologies, 

and social impact focused strategies has helped BioGas carve a niche for itself and it currently 

faces no competitors in its business. It recognizes this as both an opportunity and a challenge. 

“Broadly, if we look at the cooking energy sector, there are no competitors, we want competitors. 

There are no players, which is why 86% of India is dependent on biomass and it is tough, which 

is why people are not ready to come. There are NGOs which are doing this in their own local 

areas with isolated examples of success, not able to replicate anywhere else. We want to 

encourage competition, otherwise we will have to catch up with our own technologies. I 

developed some value norms about how fast I can evolve...but there is no competition right now.” 

 

 

Being a startup, it is clearly performance and survival oriented, but considers broader 

performance as an equally important factor in its growth. 

“Success would be to operationalise the full-scale micro grid with all its features installed and 

see that every user is paying back and using it and is giving a good feedback about it and at least 

running consistently for say 6 months to one year, that would be the short-term goal.” 

“The medium-term goal would be in 2-3 years if we are able to replicate that kind of business 

and revenue model in tens of numbers in different villages and places, I think that will be a great 

achievement to showcase this model.” 



 

184 

 

 “I think the long-term goal will be to survive and to make this mainstream. For example, the 

electricity that we use and the bill that we pay are no longer something innovative, they are 

mainstream. Similarly, I want to make biogas mainstream.” 

The table below summarizes the information presented above.  

Category Strength Explanation Supporting Evidence 

Business 

constraints 

++++ Rural customers, challenge to 

establish business model 

Revisions to business 

model for price-market 

and product-market fit 

Technology 

constraints 

++ Tech-savvy team Physical and digital 

technology used in a 

fused manner 

Social 

constraints 

+++++ Building trust with rural 

communities, establishing a 

network, working to co-create 

product according to their 

needs, learning to speak their 

language, etc. 

A lot of effort was put 

into the development of 

relationships with rural 

customers 

Institutional 

void 

+++++ Government and NGOs 

unable to meet needs of the 

rural market 

No access to clean, 

affordable cooking 

energy 

TBI support and 

services 

+++++ Significant help to lower 

operational costs and access to 

experts within TBI network 

The design of the IoT 

technologies facilitated 

through experts that 

were in the TBI 

network 

SMACIT/LEIT +++ Use of IoT and analytics Less reliance on social 

media and cloud due to 

rural nature of 

customers 

Social 

engagement 

capability 

+++++ The success of the business 

was dependent on reaching 

rural customers and 

customizing the 

product/service for them 

Use of field 

representatives, use of 

local community 

contacts, understanding 

the unique social 

structures and 

constraints of villages 

Business 

affordance 

+++ Through TBI, access to 

infrastructure and digital/IoT 

expertise lowered cost of 

product/service development 

Allowed investments in 

other, more critical 

areas of the business 

Technology 

affordance 

++++ Fusion of physical and digital 

technologies for the digestor 

and the grids and meters 

Manual operation of the 

grid and analog meters 

were avoided 

Social 

affordance 

+++++ Due to the affordance 

provided by social 

engagement, the right product 

was delivered to the customers 

Ability to solve the 

sharing of grid problem 

that could have caused 

friction between village 
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communities 

Frugal business 

model 

innovation 

+++ Developed a low-cost, 

affordable business model 

with long term survival as the 

goal 

Potential ability to offer 

prepaid and pay-as-you-

go service and  

Frugal 

technology 

innovation 

+++ Use of new design to setup 

physical grid infrastructure, 

use of interns to develop 

digital platform, use of 

platform to create/shape an 

ecosystem 

The new technology 

was easy to setup and 

operate while the digital 

platform made 

aggregation and 

integration possible 

Frugal social 

innovation 

+++++ Decenralized grids, eco-grids, 

mini grids 

Community-based 

sharing of resources 

without causing tension 

or hurting sentiments 

Financial 

performance 

+++ Survival and growth More concerned about 

long term growth and 

readily accepted 

deferred gratification 

Technology 

performance 

+++ Use of new technologies and 

integration with existing ones 

is important 

Use technology to work 

around constraints and 

voids 

Social / 

Environmental 

performance 

+++++ Reduction in pollutant levels, 

improving lives of rural 

women and children 

Providing affordable 

and clean cooking gas 

to rural households 

Table 3-6: Summary of BioGas case 

3.3.1.3 Within-Case Analysis: IGG 

IGG directs and manages a waste collection and recycling ecosystem in a large city in 

southern India (approximate population of 11 million). The city is faced with a complex waste 

management problem and city authorities lack the infrastructure and capabilities to manage 

collection and disposal of waste, create awareness and education about recycling, and change 

civic behavior towards better waste management practices. This had resulted in arbitrary disposal 

of garbage, lack of a systematic process for collection and recycling, and an overall apathetic 

attitude of the citizens towards garbage disposal, resulting in discarding in close proximity to 

densely populated areas. Moreover, this situation had given rise to an army of ragpickers or 

wastepickers. They would collect recyclable waste from dumping areas and sell them to local 

recyclers, often being exploited in the process with inadequate payments. In addition, they 
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suffered from poor living and health conditions, irregular incomes, and often would fall victim to 

drug and alcohol addiction. 

IGG 
Platform

Waste 
Collector 
Module

Volunteer 
Module

Supervisor 
Module

Warehouse
Module

Waste 
Audit

Module

Vendor 
Registration

Module

NGO/
Training
Module

Customer 
Module

 

Figure 3-1: The IGG Platform Ecosystem 

To alleviate this issue, local government authorities reached out to non-government 

organizations (NGOs) working on sustainability issues, a citizen run policy think tank (SWMRT), 

and IT companies in the city to find collaborative solutions. This collaboration resulted in the 

formulation of the IGG digital platform. Its primary goal is to improve the livelihood and working 

conditions of ragpickers, and to help them integrate into the mainstream economy. An equally 

important goal is to involve citizens and communities in solving the problem of managing solid 

waste in order to keep the city clean. IGG developed a not-for-profit ecosystem consisting of 1) 

the IGG platform, 2) an NGO that trained and educated ragpickers in professionalism, 

communication, collection, and recycling of waste, 3) the local government which established the 

physical infrastructure of “dry waste collection centres” (DWCC) across the city; and 4) a number 

of citizen volunteers that were willing to participate in spreading awareness about this program.  
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To better understand the ecosystem and examine the business and social impact of the 

platform, the ragpickers themselves were interviewed during a visit to a DWCC. To understand 

the technology aspects, members of the technical development team (including a project manager, 

a business analyst, a designer, and a developer) who created the digital platform were interviewed 

and to understand the business aspects, a manager from the DWCC was interviewed. The cloud-

based platform itself consists of multiple modules and offers a suite of integrated business 

services, accessed by mobile apps built for waste-pickers, citizens, governments, volunteers, and 

social businesses. While the physical infrastructure (Dry Waste Collection Centre or DWCC) is 

provided by the city government, IGG provides micro-business services and technology that 

enable business transactions, communications, reporting, ERP-type backend solutions, and geo-

tagging/location services in multiple languages. The base technology layer is built on web 

services and cloud while the modules are flexible, adaptable, and customizable (see Figure 3-1). 

To illustrate the problems that led to the formation of IGG, it is important to understand 

the constraints and institutional voids that were prevalent. 

“In the current Indian landscape, waste collection is about collection and dumping. We are 

trying to break it down into several processes like collection, segregation, aggregation, sales, 

recycling, etc. The platform provides a volunteer app, waste collector app, DWCC app, a central 

dashboard, social media integration accessible over mobile, tablets, desktop and web.”(Project 

Manager (PM)) 

“Waste is a very political issue with lots of bureaucracy involved locally….rules and regulations 

hinder progress, but if you can manage to foster a supportive ecosystem then you just have to 

implement the platform in the right way… some local forces want this to not be very 

profitable….you have to deal with the local waste mafia….you take away their business so you 

have to deal with them too.”(Business Constraint; PM) 

 

“Technology adoption is a challenge initially…we are trying to use a better UI/UX for apps to 

drive adoption….we need to train our users…we are building a bottom layer…a bridge 

technology platform…not just apps because we aspire to be an ERP for social innovation…we 

have designed modules very generically….”(Technology Constraint; Business Analyst (BA)) 



 

188 

 

“We faced challenges socially. There is a perception that waste collection and segregation are 

scavenger jobs. Without a uniform and/or identity cards/badges the waste collectors were not 

respected in the communities…there is a stigma attached with these waste collectors…they are 

seen as criminals or drug addicts….this program has given them an opportunity for a dignified 

livelihood.”(Social Constraint; PM) 

In order to alleviate these constraints, IGG focused on the creation of an ecosystem that 

was driven by a digital platform. However, in order to move from ideation to implementation, it 

was dependent on the IndiaTBI-1 incubator for infrastructure and services. 

“We are a startup completely incubated within IndiaTBI-1. It is like a parent to us. As we grow 

up, we start earning our own bread and butter. We start paying them back for whatever they have 

done in our growing years. That is how it is going to be…they have obviously supported us in 

terms of infrastructure support, recruitment support, space support, and people support.” 

To alleviate its technology constraints, IGG adopted a number of SMACIT solutions and 

built up its LEIT capability in order to deliver the most simple, accessible, and affordable solution 

to the ecosystem participants. 

“It really helped in terms of how we are able to reach people through social media and other 

technology forums. It has helped us a lot. Also the community outreach for any behavior change 

to happen. I think that community awareness in the first thing.” (BA) 

“We have a cloud based platform, using analytics, and integrated with social media…Android is 

the most affordable platform for us…for us mobile phone is the device that we use at this point of 

time. Mobile phones are cheap and lot of people have it. Smartphones are the thing where we 

have the internet connection…GPS and other connections. We are betting big on Android. 

Because it gives flexibility from technology and hardware and software perspective.”(PM) 

“We use our analytics capabilities to assess the value of trash at every point…collection, sorting, 

aggregation, and recycling…in our data analyses we have found these to be individually 

profitable.”(BA) 

“We want to create as much loose solutions as possible which can be flexible across different 

things. We want to expand to different cities in the medium term…such scale can only be 

achieved with a cloud-based solution.”(BA) 

“But [we have] nothing related to sensor as of now…meanwhile our partners may come up with 

a phenomenal requirement which talks about IoT/Bluetooth weighing scale….let us say that we 

develop it…and obviously they will roll it out for everybody.”(BA) 



 

189 

 

 

For alleviating social constraints, IGG engaged volunteers using a number of channels 

including social media and mobile messaging. Furthermore, it tried to create a sense of 

community among potential volunteers and began to shape the ecosystem of users of its service, 

even before it formally launched it. 

“It really helped in terms of how we are able to reach people through social media and other 

technology forums. It has helped us a lot. Also bringing together a community of people is 

important for behavior change to happen. I think that community awareness in the first thing. We 

played along and were able to innovate.” (PM) 

“We offered different solutions and modules for the platform…we reached out to people using 

Facebook and social media and got people on board.” (BA) 

“Once people agree to volunteer, they are signed up via an app and their name and mobile 

number is in our database. Waste pickup happens 1-2 times a week and an SMS goes out the 

night before telling them to keep their waste out. The impact of SMS through automated tech is 

invaluable.” (BA) 

Building these capabilities provided a number of affordances where the fusion of physical 

and digital resources and capabilities played an interesting role in enabling frugal digital 

innovation. First, the fusion is highlighted by the PM with respect to defining IGG itself as a 

resultant of product-service fusion where the digital platform and its various modules work inter-

dependently with various physical (and human) actors within the ecosystem. 

“We get confused sometimes. Are we a product or a service? We are hybrid because it is a 

product that we are offering to the people. However some customisation and servicing is 

needed…Our ecosystem is connected digitally. We rollout apps to each of them. We see the 

reports once in a while. There is not much of dedicated interaction. You have to talk to these 

people. However, periodic reviews and meetings are happening. There are more partners. It does 

not take much time at all. You understand and get into an agreement with them. Then you on-

board them and link them to the system. Like a service. You don’t keep on talking with them. You 

use the service. It is like that. This is the service side. I believe that there is also a product. We 

also have a physical location and a person over there.” 
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By leveraging the resources and capabilities of IndiaTBI-1, IGG created basic business 

affordance for its operational survival. It was also able to link into business and technology 

networks that the TBI had established. 

“The biggest thing that IndiaTBI-1 has given us is brand value. It is a credible incubator. It has 

built networks. Wherever you go in front of somebody and say I am from IndiaTBI-1…there is 

recognition…it gives us phenomenal brand value.” 

The digital platform itself, provided technology affordances to IGG. With the digital 

platform and the use of SMACIT technologies, IGG is able to lay the foundation for an entire 

suite of future products and services that will use the same underlying technology layers but the 

purpose of the user interaction and customer facing modules will be flexible to adapt to several 

social impact domains. 

“If you look at our garbage ecosystem, we are not just building apps. We are building a bottom 

layer. There is something called a bridge technology platform. We aspire to be the ERP of the 

social space. So we want to be the ERP system for the whole ecosystem. In that if somebody is 

requesting for the waste management what they are requesting for is our service and waste 

management is the product...we want to create more local solutions….because we are into micro 

services…the technology world started calling it micro services….create as many micro service 

solutions as possible.” 

“We want to create a self-service solution. And the municipality or anybody else who wants to 

log into a system….they should be able to create a login and go into different modules…and start 

their operations in the field…we will be as self-service as possible instead of going and training 

them on apps.” 

With the development of social engagement capability, IGG is able to connect with 

various entities within the ecosystem and create a digital communication and collaboration 

medium that helps orchestrate and coordinate activities. 

“The platform provides a ‘volunteering app’ also. Through this volunteer app, the residents of a 

neighborhood can actually volunteer themselves to sign up people in their own locality by 

creating awareness saying that they must segregate their waste and do something good for the 

neighborhood, etc. So, this app does all those things. So, a citizen, a responsible resident of that 

particular neighborhood can volunteer himself or herself to signup other a people in that city, in 
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that locality to donate their dry waste to a ragpicker. Through that a ragpicker comes once in a 

week, collects all the dry waste and goes back. So, the waste is also segregated at source.” 

These affordances then lead to the development of frugal-digital capability where IGG 

engages in frugal business model innovation, knowledge management and leveraging contextual 

intelligence, and social innovation. First, in building a frugal business model, IGG is trying to 

innovate around existing processes in waste management by adding newer components that make 

waste collection, aggregation, and recycling, more efficient and effective. 

“We are trying to build a business model in each case. If you look at waste management in the 

current Indian landscape, it is about collection and dumping. It is just one process. Collection 

and dumping. So, what we are trying to do is break this down into its constituent parts. Collection 

is one process. After that sorting is another process. Aggregation is a third process.  After that 

recycling is the end process. For dry waste and for wet waste. Composting and biogas might be a 

process. There are different process with different end destinations. And each of it. We have each 

of them to be individually profitable. There are entrepreneurs who are coming to take up these 

roles.” 

“Our role is to provide sustainable business model and processes through which they [waste 

collectors] can be gainfully employed…get a dignified livelihood. We have several programs for 

connecting with customers. ‘Donate Dry Waste’ is one such campaign. We have ‘Compost-At-

Home’ as a campaign. We have ‘Door-to-Door’ collection as a campaign. ‘Total Waste 

Management’ is another campaign which is a solution for large scale apartment complexes.” 

Furthermore, the use of contextual intelligence with respect to learning quickly about the 

different environments that the ecosystem can operate in is important for scale and expansion. 

“Each city has its own way of dealing with things. Their own ecosystem. The regulatory 

framework is there. Everything is different. Our solutions are kind of adaptable to the local 

situation….is there any way in which our platform could be effectively used? So, dry waste is one 

very important area. Dry waste sorting helps generate more livelihood. It is a process. Dry waste 

sorting is a process through which wastepickers can increase in income. Because there is an 

intrinsic value in dry waste. If you mix different types of waste, then there is no value. However if 

you sort it at source, then there is lot of value in that.” 

Through its digital platform, IGG has created a number of frugal technology innovations 

to help users within its ecosystem. These include the use of QR codes for those who cannot read 
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or write in English, geotagging of locations where waste must be picked up so that these locations 

are visible and easily reachable for wastepickers (through the ‘wastepicker app’), and use of SMS 

and Whatsapp for communication and collaboration. 

“We are not into hardware. We are trying to use QR code wherever possible. For us mobile 

phone is the device that we use at this point of time. Mobile phones are cheap and lots of people 

have them…“We want to go where the most affordable smartphone, the most affordable internet, 

and the easiest to use OS are…that is where our customers are.” 

“Geotagging helps to track the houses…we also use Whatsapp groups….today I have around 

350-400 people on Whatsapp groups….just volunteers who are connected with us….but I have to 

delete messages and data frequently because my phone runs out of memory….this is an 

affordable phone…I am uneducated….I don’t know how to write so I use voice messages on 

Whatsapp.”(DWCC Manager) 

“We use our analytics capabilities to assess the value of trash at every point…collection, sorting, 

aggregation, and recycling…in our data analyses we have found these to be individually 

profitable.”(BA) 

These innovations through SMACIT, the digital platform, and the use of other emerging 

technologies then enable IGG to create social innovation as well. This type of innovation not only 

helped the ragpickers a dignified livelihood, it also created a citizen-driven initiative that helped 

recycle waste and create a positive environmental impact. IGG enlisted the help of an NGO to 

train the wastepickers in professionalism and basic English/Hindi speaking. They were also 

provided identity cards and uniforms. This instilled a sense of dignity and self-confidence in 

them. It also resulted in improving the quality of their interactions with residents and other 

authorities. 

“They have seen changes. They have all been given identity cards from the municipality and 

NGO. They get recognized saying that they are also part of waste ecosystem. They recycle and 

they are part of the ecosystem. Our role is to provide sustainable business model and processes 

through which they can be gainfully employed. Get a dignified livelihood.”(PM) 

“Yes, I have been trained the most with NGO, how we have to talk to customers, they give us 

knowledge about picking up waste, if I am late, how I should apologize, like if I am going to be 

late, I should call the person and tell him beforehand. The NGO has made IDs for 7000 people, 
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they teach about terrace gardening, how to compost, how to maintain dry waste, everything!...I 

would also like to thank IGG for the technology that  they provide.  I didn’t know much about 

Whatsapp or Facebook, I  learned all these from them.”(DWCC Manager) 

“Yes, we have the collection record, I have got it in my mobile phone, like from one house we got 

3.5 kg, we write it down so that database would go there. We have recycled around 100 tons of 

material in the last year!” 

“There are three different types of waste utilized here. One use is to produce biogas…we use 

it…it can produce electricity. We have 35 street lights that run on biogas at this centre. Wet waste 

is composted, like leftover tomatoes and other vegetables, we compost it here and it is used for 

farming and gardens. Reject waste like metal and other stuff is sent for processing to a 

government facility.”(DWCC Manager) 

In order to understand firm performance, a wider perspective was needed. This type of 

innovative platform-based solutions create ecosystem-wide business, technology, and social 

impacts. As a result, several people including ragpickers at the DWCC and developers of the 

platform were asked about how participation in IGG has impacted them. Furthermore, on the 

business impact front, generation of value for participants was considered most important and 

providing affordable, sustainable technology solutions was seen as a means to achieve this goal. 

“We value waste….value gets created at the dry waste collection center….sorted waste is worth a 

lot more than mixed waste…the collectors get much higher prices… Revenues have been doubled 

or triple for the waste collectors at the center…” (DWCC Manager) 

“Our growth metrics are all up, our technology metrics are improving, and we are growing by 

expanding into more cities. Our costs and pricing for our services is down and more people can 

now take advantage of our platform. We want to share these benefits with ecosystem 

partners...we measure impact by calculating value of waste that has been recycled…..paper, 

plastic, landfill space savings, fuel savings, organic waste composted….we have a monitoring 

module in the digital platform that tracks waste flow…”(PM) 

“As a developer, I feel inspired that waste collectors are my customers…I feel inspired to develop 

apps for them and I am content that my work is creating a social impact.”(Developer 1) 

“When I go to collect waste now, people treat me well, they respect me…the training has helped 

me…I live a more dignified life…I want to bring other waste collectors into this ecosystem. 

Things are much better for us here.”(Waste Collector 1) 
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“I have been working for 4 years….I do everything here…all jobs…dry waste collection, sorting, 

driving the vehicles, picking up waste from houses, creating awareness among people….I used to 

be a mechanic, then I became a driver, then I was a daily wage worker….but this current job is 

the most satisfying….I have no problems here…my earnings are stable…I am satisfied…this is 

better than my previous jobs.”(Waste Collector 2) 

In summary, the IGG platform leverages a digital platform ecosystem to drive 

community-based waste management initiatives and provides dignified livelihoods to under-

privileged people and creates a positive environmental impact. 

The table below summarizes the information presented above. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++ Difficult context to operate in, 

with several participants and a 

fragmented value chain 

IGG had to spend 

significant amount of time 

and resources in dealing 

with political and 

government authorities 

Technology 

constraints 

+++ Although there was support 

from a tech-savvy workforce, 

the target population was fairly 

unfamiliar with use of 

technology 

Needed to find an 

appropriate technology for 

tying together various 

pieces of the puzzle and 

connect several entities 

digitally 

Social 

constraints 

+++++ Language and educational 

barriers, dealing with local 

mafia, changing perceptions and 

social habits of customers 

A lot of effort was put into 

the development of 

relationships with 

stakeholders. NGO help 

was sought to reach out to 

waste collection personnel 

Institutional 

void 

+++++ Government and NGOs were 

unable to meet needs of the 

market. Provision of basic waste 

management was lacking 

The city was turning into a 

trash accumulation zone 

with random dumping 

locations and irregular trash 

collection 

TBI support 

and services 

++ The TBI was used mainly to get 

access to business and funding 

networks, establish legitimacy, 

and gain credibility 

Leveraged TBI connections 

for introduction to various 

stakeholders 

SMACIT/LEIT +++++ The digital platform was 

supported by many SMACIT 

technologies in a coordinated 

manner 

Highly reliant on social 

media and SMS/App to 

reach customers and other 

stakeholders 

Social 

engagement 

capability 

+++++ The success of the business was 

dependent on enabling a sense 

of responsibility among various 

Used of word-of-mouth and 

SMS-based engagement 
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communities and citizen 

volunteers 

Business 

affordance 

+++ Through TBI, got access to 

infrastructure and networks 

Allowed investments in 

other, more critical areas of 

the business 

Technology 

affordance 

+++++ Fusion of physical and digital 

technologies and building a 

product-service fusion based 

technology framework 

Digital platform with 

modules enabled by 

SMACIT 

Social 

affordance 

+++++ Due to the affordance provided 

by social engagement, IGG was 

able to connect customers, 

NGOs, government services, 

and ragpickers 

Ability to engage with 

volunteers and responsible 

stakeholders 

Frugal 

business model 

innovation 

+++++ Built a sustainable business 

model by breaking down 

existing model into smaller, 

more manageable processes 

Ability to scale and adapt 

the model to unique 

requirements 

Frugal 

technology 

innovation 

+++++ Used emergent and new 

technologies/design to 

overcome technology 

constraints 

QR Codes, SMS, 

geotagging, ERP for waste 

management, digital 

platform modules, etc. 

Frugal social 

innovation 

+++++ Real-time information delivered 

to customer homes as well as to 

ragpickers 

Alleviated social problems 

for ragpickers and provided 

dignified livelihood 

Financial 

performance 

+++ Survival and focused on long 

term growth 

Replicated business model 

in more cities and for 

solving other social 

problems. Large 

improvement in livelihood 

of ragpickers and revenues 

of DWCC 

Technology 

performance 

+++++ Used granular metrics for every 

module to assess the user 

interactions. Heavily reliant on 

mobile apps for success 

Measured and evaluated 

modules of the digital 

platform in a meaningful 

way 

Social / 

Environmental 

performance 

+++++ Improvement in standard of 

living for ragpickers, more 

recycling, environmental 

impacts 

Change in social behavior, 

perception of recycling and 

attitude towards ragpickers 

for an inclusive model of 

innovation and impact 

Table 3-7: Summary of IGG case 

In addition to the three startups, within-case analysis was conducted for IndiaTBI-1 and 

the findings are presented next. 
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3.3.1.4 Within-Case Analysis: IndiaTBI-1 

One of the founders of the TBI had several years of experience running an IT innovation-

focused consulting business from the U.K. Being originally from India, his experience of trying 

to expand his business in India encountered several constraints. The Indian market is extremely 

focused on value and affordability and is difficult to break into. After facing disappointment, he 

decided to assist startups and SMEs in India by helping them address their most significant pain 

point – innovation. 

“There was absolutely no luck trying to sell innovation to Indian SMEs. What we heard 

consistently back was develop the product and come and sell us the product. And even then, we 

tried the product for 3 months and then if you feel that we want to continue using, that’s when we 

will pay you....So that’s how we started with a mandate to actually try and move most startups 

and SMEs into innovation, trying to build products which meet the real market needs rather than 

starting with technology, building something and then going out and seeking the market.” 

“One constraint is, I would like people at the top leadership because it's easier to envision the 

future and execute it. That would probably help to go out and seek external funding which we 

have been a bit reluctant to do thus far, it will change.” 

“The other constraint is messaging, we do a lot, we have something going here...we should 

definitely do a better job of communicating. That is very difficult for a new guy. We actually get 

lost in that scenario, we have open working space, co-working space, we would like to promote 

ourselves a bit more.” 

There are four different programs within the TBI focused on different aspects. 

TBIStartup3 is the largest program that runs an incubator and a co-working space. 

“IndiaTBI-1 has 4 entities. Originally, it was a trust, a private trust which still exists as an entity. 

Then, there is TBIStudy which focuses on software skilling of students. So, students have 3 

months to 12 months learning software skills on an organic farm outside the city. Their 

expenditure for a month is about 5000 including accommodation and food. And they use online 

courses and teach each other coding, etc. And they use mentors from the startup world to actually 

teach the right thing. TBIStartup is just another form of incubator and accelerator. TBIArts is 

focused on design and arts based startups....we wanted to create startups for environmental and 

                                                      

3 TBIStartup is a pseudonym for the startup program. TBIArts is a pseudonym for the arts program. 
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sustainable innovation and are inclined to incubate such startups. Fundamentally, we believe that 

products and innovation are tradable services. Now, services may have innovation but it is a lot 

easier and a lot tangible to see it in products and also because we come from a product 

background.” 

For basic revenue and to generate basic business affordance for itself, IndiaTBI-1 is 

focused on providing affordable working space with office-grade infrastructure to its customers 

(startups). It also uses a range of pricing options to attract startups from various domains. Value-

generation and frugality are part of the DNA of the TBI. 

“The biggest expense for startup is actually space and people. We make our space inexpensive. 

We make sure you have that skill set to build your startup. A lot of the support is provided. You 

are working on your startup there is no confusion there, but someone can advice you how to 

design your app better. All three co-founders are paid an equity. There is no extra spending...we 

buy as we need and our entire focus is on evaluation of prototypes and how incubatees are 

sustained.” 

“People come here for space, that’s what co-working is. Co-working is a lot more than 

collaboration, we charge them for the space because that’s the most tangible thing we can 

charge. This is Rs. 2000 a month, it is a very low touch, you can consider it full time, we have 

silver which is full time Rs. 4000 a month per sitting, Gold which is Rs. 5000 all three of them are 

mandatory.” 

“To save costs, we are working globally with freelancers. The cost of acquisition the customer is 

same for us, if we were open it wouldn’t matter, but because of the color of money matters to us, 

the time has been… to bring on some more, freelancer I have to say…” 

“[The] services business has struggled to create economic value for themselves or the investors, 

because the perceived value of the service in the environmental sector is very limited. For 

instance garbage collection service the perception is that it’s a very low-cost, low value 

service...but we got IGG onboard...they were doing great work in services” 

The TBI is very conscious of the participants within its ecosystem even if they may not 

be present physically. 
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“Right we are not 60 people sharing the place, we have 60 co-workers plus 40 vendors, 50 

vendors, 40-50 experts but few hundred alumni together helping. That’s our entire ecosystem, 

that’s the way we work, it's extremely important for us to have all of these stakeholders.” 

IndiaTBI-1 has also developed in-house digital systems to ensure it enables collaboration 

and knowledge-sharing within its environment along with providing shared resources for the 

startups. Furthermore, it also provides discounted digital infrastructure like cloud storage services 

through Amazon and banking services through its financial industry partners. It also fosters 

community collaboration through social events and shared resources, both physical and digital – 

including a 3D printer. 

“We have seen benefits both economic and others. We qualified our processes. First contact to 

invoicing to capture the skills and all...a little bit like an information store. We partner with every 

large startup program, AWS, Slack, and banking programs....all of these have referrals. There 

are huge benefits of that...we have our own CRM type solution with a drag-and-drop interface to 

essentially build interlinked data stores, in addition to this it has slack like communication as 

well as instant messaging.” 

“July 2015 to April 2016, we worked with 2 of our development startups, getting their IOS and 

android apps done and one of our startups switched and started 3-D printing sensor cases. This 

was a perfect instrument whereby we had to go to a printing company, we had gone to showcase 

printing services to anyone who walked in there. We got a free 3-D printer which is now used by 

our incubatees.” 

In order to drive informal and social collaboration among the people at the TBI, services 

such as lunch and snacks, a ping-pong table, etc. are available. 

“We focus a lot on spaces, which would have seen around...unlike traditional co-working spaces 

because we don’t have brilliant atmosphere and space like lounges and meeting rooms....we have 

a terrace with lunch space, we are almost forcing people to eat with other people. That’s where a 

community lunch happens. You get to meet people. There are coffee sessions and tea sessions of 

course the happy hours.” 

In order to keep the startups on track with their objectives, the TBI offers services such as 

access to global online marketplaces and mentorship towards marketing prototypes. 
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“We have a day zero to day 365...we have milestones, we check with the startup at regular 

interval where are you now, we can predict, we do that intervention we have these designs, if they 

have not built then we go back and gauge with them. To sustain they have to set up the project 

and we set deadline, task management, etc....but in addition to this we have recently started to on-

board them on 15 different online market places across the world. Getting all the documentations 

ready, getting all the collateral ready....because it is a big milestone...we ask how many places 

you are selling at? Have you validated the problem and prototype?” 

IndiaTBI-1 measures its own performance by measuring  the performance of the 

incubatees. 

“We measure performance by checking how many collaborations are happening, how many 

prototypes are there, do we need to use our interventions? Are we growing? Are we skilling each 

other? Are the skills of the employees improving? The financial part of that monthly we do review 

of, they at least make enough $$…we work as one of our startups, using their tools we do 

customer satisfaction, that tablet in the kitchen will ask you series of questions at regular 

intervals. There are a lot of questions like how are you feeling today to sense the general 

atmosphere here.” 

IndiaTBI-1 has built a reputation as one of the premier incubators in India based on its 

success and the integrity of its mission which is not only to generate profits but to accelerate 

digital innovation within the Indian ecosystem. Furthermore, it is now starting to incubate social 

and environmental enterprises, which is earning it even more respect from the local and national 

technology community. 

“We needed to stand out from the competition. They all come here looking…Our competitors 

know this, India’s largest co-working company today, the founder was our co-worker. They 

understand that what we are doing is more difficult...competition is higher in the co-working 

space...thankfully because of our history and heritage today, we are standing tall.” 

The table below summarizes the findings of this case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Launching an innovation based 

TBI was new to the Indian 

context, lack of appropriate 

leadership personnel, lack of 

marketing skills and expertise 

Difficulties for initial 

launch, dependent upon 

network from previous 

ventures, lack of growth 

in initial phases 

Technology + Technology and innovation In-house tech support and 
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constraints were the strongest attributes of 

the founding team 

access to high tech and 

digital infrastructure 

Social 

constraints 

+ No specific social constraints A vibrant and active 

business space, with a 

diverse set of customers 

and staff, multilingual and 

successful 

Business 

innovation 

+++++ Yes through multiple programs 

focused on revenue, social 

ventures, and education 

Incubation, acceleration, 

skilling, arts, and coding 

Frugality +++++ Focused on affordability and 

sustainability as key goals, 

founders not worried about 

deferred gratification, goal was 

to make an impact 

Use of an affordable 

office space and use of 

freelancers for 

administrative work, 

affordable offerings to 

customers with physical 

and digital perks 

Equity +++ Yes, an equity stake in 

incubated startups, but not in 

co-working space 

Marketing materials 

Knowledge 

sharing 

+++ Both formal and informal - 

formal CRM solution and 

informal events 

In-house knowledge 

management and sharing 

platform, events to bring 

startup employees 

together 

SMACIT +++++ Focused on cloud and mobile 

with some 3D printing and IoT 

startups 

In-house 3D printer and 

IoT support, AWS and 

Slack coupons to 

incubatees 

Financial 

performance 

+++ Measured through growth and 

success of startups, no external 

funding yet, fully bootstrapped 

The incubated firms 

secured funding and exits 

and some were recognized 

globally for their 

innovative work 

Technology 

performance 

+++++ High rate of success of 

incubatees engaged in 

SMACIT technologies 

Extensive newspaper and 

magazine coverage 

Social 

performance 

+++++ Developed a brand and 

reputation for social and 

environmental impact firms 

BioGas, IGG, and 

HealthChain were part of 

the TBI and have gained 

positive reviews globally 

Table 3-8: Summary of IndiaTBI-1 case 

3.3.2 Within-Case Analysis: The IndiaTBI-2 Ecosystem 

Three firms were studied within IndiaTBI-2. These firms (eRetail, eFarm, and JobMatch) 

were included based on the three different industries (supply chain, agriculture, and HR 
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respectively) they represented and their founding contexts. The firms were established 3 to 5 

years ago, had less than 50 employees, and wanted to solve difficult problems that were affecting 

people within the India. The founders were motivated and driven by a strong sense of making an 

impact on the lives of people and contributing to the progress of the country. The founders funded 

their startups themselves initially and later sought external funds. A number of informants were 

interviewed and archival data was used to triangulate the findings. The table below summarizes 

the contextual characteristics. 

Characteristic IndiaTBI-2 eRetail eFarm JobMatch 

Domain Technology Food/Retail Agriculture Poverty 

Alleviation 

Founding 

Context 

Support IT 

innovation and 

digital 

entrepreneurship 

in India  

3 IT 

professionals 

in global  

FMCG/retail 

organizations. 

Saw an 

opportunity in 

the Indian 

market 

IT professional 

formed a 

terrace 

gardening 

NGO in 

Bangalore and 

wanted to scale 

to a sustainable 

organic food 

startup. Joined 

by 2 others. 

Help people at the 

Bottom of the 

Pyramid (BoP) 

find respectable 

jobs beyond their 

word-of-mouth 

networks 

Founding 

Team 

Premier business 

school, 

government 

funding, and 

research faculty 

Three friends 

who were 

looking to 

quit corporate 

jobs in 

FMCG/retail 

organizations. 

11 people 

invested in 

agricultural 

land in a quest 

to supply 

organic food 

and help 

farmers 

simultaneously 

A top level 

executive at one of 

the biggest 

software 

companies in the 

world who was 

sent to establish 

their India office 

Initial 

Funding 

Business school 

and government 

Self-funded 

by three 

founders 

Self-funded 

and friends and 

family 

Seed funding from 

various investors 

Informants 1 director, 1 

mentor, 1 

manager 

3 founders Founder 1 VP, 1 manager, 

1 customer, and 1 

developer 

Archival Data Website and 

founding 

documents 

Website and 

internal 

documents 

Website and 

marketing 

documents 

Website and 

marketing 

materials 

Table 3-9: Characteristics of firms in IndiaTBI-2 
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The table below provides a description of the three startups. 

Case 

Site 

Firm 

Pseudonym 

Contextual Description 

2-1 eRetail India has traditionally relied on the corner convenience store or 

what is locally known as the “kirana shop” (a small neighborhood 

retail store in the Indian subcontinent) to shop for household items 

and groceries. The kirana concept has continued from ancient times 

and is based on community-based stores that are highly 

decentralized, fall into the unorganized retail business category, and 

are run as family businesses with a heavy emphasis on one-to-one 

customer relationships. However, due to their unorganized nature, 

they lack the efficiencies of organized chain stores and as a result 

their products are generally priced higher. However, they make up 

for this by offering generous micro credit lines to customers based 

on their community relationships. eRetail is bringing a change in 

this scenario by playing an intermediary aggregator between these 

kirana stores and larger distributors. As a provider of a data 

management platform, the company uses mobile and cloud based 

technology to build and analyze business intelligence database 

infrastructure for manufacturers, distributors and retailer suppliers. 

2-2 eFarm eFarm enables consumers to sign-up to support and provide long-

term commitment to a farmer community, which in turn agrees to 

grow food for the consumer using natural farming methods. The 

farmer benefits by getting a better price than what would be 

received through a middle-man or a government market. The 

consumer benefits by getting better quality food than a supermarket. 

Both the farmer and the consumer are insulated from market price 

fluctuations. eFarm’s digital platform enables optimization of scale 

and connects supply with distribution. It also equips farmers with 

knowledge through a mobile app to make farming sustainable while 

consumers benefit from quality and price transparency. 

2-3 JobMatch JobMatch is a jobs matching platform that has operated in India for 

the past 8 years. It is specifically tailored towards the informal 

sector4 and entry-level formal sector jobs that pay less than $250 

US/month, and makes jobs accessible to everyone while making 

hiring fast and easy. Its mission and purpose is to provide skilled 

aspiring workers (such as drivers, delivery personnel, nurses, 

beauticians, entry-level salespersons, and Business Process 

Outsourcing (BPO) executives for call centers) access to better 

employment opportunities. JobMatch is a for-profit platform startup 

that is committed to bettering people’s lives and providing dignified 

livelihoods. Its ecosystem consists of job seekers, employers, the 

platform itself, partner agencies that help with training and 

placement, and government agencies (ministries at the federal and 

                                                      

4 The informal sector, informal economy, or grey economy is the part of an economy that is neither taxed, 

nor monitored by any form of government. Unlike the formal economy, activities of the informal 

economy are not included in the gross national product (GNP) and gross domestic product (GDP) of a 

country. 
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state levels) that design and implement HR policy as well as various 

programs for skill development and job growth 

Table 3-10: Contextual summary of IndiaTBI-2 firms 

3.3.2.1 Within-Case Analysis: eRetail 

eRetail plays the role of an intermediary aggregator between kirana stores (micro retailers) 

and larger distributors to try and eliminate inefficiencies in the supply chain, reduce wastage, and 

make products more affordable to consumers. After an extensive career in some of the biggest 

global consumer goods firms, the founder of eRetail discovered a unique problem with the last-

mile supply chain of FMCG in India.  

“My last 10 to 12 years of my career has been spent in the space of supply chain for Consumer 

Goods Company. I’m referring to companies like Unilever, Pepsi, etc….both personal care and 

healthcare products, food, packaged product, etc. I used to work with ITC at some point of time... 

I did what is called the last mile supply chain for them. Last mile supply chain is more specific to 

countries like India. They have a distributor who is a third-party and not related to the company. 

But he is an exclusive distributor for the company’s product. The distributor himself has to 

market to retailers like kirana shops (micro retail). This is the normal supply chain that happens. 

This is the way it works in 90% of the cases. It will continue to be like that, we don’t see it 

changing…In India, the point of sale is where the moment of truth is. If your product is on the 

shelf it will sell. What the retailer sells to you is what offers him the most amount of margin which 

is fast moving and incentivizes him to sell more.” 

He also came across the institutional voids that exist in the manufacturer-distributor and 

distributor-retailer relationships. The lack of accountability of the salesmen, the information gaps 

between the manufacturer and distributor as well as the distributor and retailer lead to loss of 

efficiency and loss of business value. Some of these voids are illustrated in the quote below. 

“What we were doing is that we are building a product which is the ERP system for the 

distributor to manage his operation.  For example, Unilever would deploy this ERP system to all 

its distributors to get an idea of what the distributor is doing. Otherwise, for Unilever, it is a 

black hole after they sell the products to the distributor. Next point is the retailer. In India, a 

salesman visits the retailer. There is a lot of information exchanged between them. I’m going to 

use Unilever as a case in point so that we may understand. Unilever offers a lot of great 
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promotions to the retailer. For example if you buy two dozens of Dove soaps, you will get two 

dove soaps free. Different types of offers are made to the retailer. But, what happens in reality is 

that a majority of these offers never reach the retailer due to the information gap created by the 

salesman.  The absenteeism of the salesman is very high. It means that the salesman does not visit 

the outlet on the day he was supposed to. Which means that the outlet does not receive the stock. 

It is a loss of business to the outlet, it is a loss of business to the company as well. If outlet does 

not get the stock the retailer will not keep his shelf empty. He will order from someone else. He 

does not care. The power that the retailer has is immense. Because you can spend a lot of time 

and money in advertising. But if the product is not available in the shelf and I as a consumer go 

there. It is all wasted.” 

The founder also identified business constraints that eRetail had to deal with in order to 

launch their solution in the market. A majority of ecommerce startups in India rely on heavy 

discounts in order to acquire customer and scale rapidly. eRetail is aware of this model but has 

made a conscious decision to not adopt it, thereby deferring gratification of their investments. 

“Money is a constraint. Right now, we are completely bootstrapped. It is our money that we put 

in …we are sort of looking out for funding…we are not sure….there is a big flux of funds in the 

entire start up industry….but we are very clear from the business point of view, we will never 

offer discounts and incentives…sweetening the deal kind of thing…to get people on to use our 

platform.” 

“Even if the retailer doesn’t have a specific brand of product, he will try to sell something to the 

customer. If the customer walks out of the shop he can simply go to the next shop and buy it and it 

is a loss of business…these shops are usually clustered. That is a challenge for the 

distributors…the retailer  will buy the product only if his margin is good…because there is a 

concept of maximum retail price (MRP) in India and you cannot retail above that. For the 

retailer, the price at which he purchases versus the MRP…that is where his margin is. The better 

margin he makes, the better he will push my product. He can only make a better margin if he is 

aware about the discounts offered by the manufacturer. That is where our product comes in.” 

Due to the founding team’s expertise with technology, they did not see technology as a 

constraint. 

“Technology is never a constraint. We were very clear that we are not going to invest in 

technology as in building our own technology because there are many new technologies that are 

available in the market all the time. Instead we want to focus more on the business…because I 
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have seen when I was working with the product company earlier…there was a heavy investment 

in technology…which ends up making you marry to it obviously, you put time and money…you 

put your sweat and blood…it becomes your baby…if the world has moved on to a new 

technology, you are still stuck with it…lot of legacy comes with it. By the time the world has 

moved on again.” 

As employment opportunities within India grow, the people who work as salesmen for 

distributors have other employment opportunities. Thus, the marketing from eRetail needed to be 

clear that it was not taking away jobs from the salesmen, but actually empowering them with 

technology to augment their jobs. There were also concerns regarding the adoption of the app as 

well as the possession of Android devices by the target customers (retail shop owners). 

“Our role is of a technology aggregator for this space of distribution management. So, our 

approach is that we are not trying to replace the distributor or salesman. We are trying to enable 

him better to reduce his costs. Because the distributor also is trying to contain and manage his 

margins. He is always trying to see how they can reduce the costs. Today, he sends a sales man to 

the field. The salesman gets a salary of Rs. 12000-15000 and some incentives and all that. But 

today the salesperson is also educated quite well. Most of them are undergraduates. They have 

other employment opportunities which give them better return. Something as simple as being an 

Uber driver.” 

“We are very clear about the fundamental aspects. One other idea that was given to us was that 

what happens when you go to a retailer and you want him to use our app. He does not have an 

android phone.” 

“So, our question to them when we are talking to them initially was: Do you have a data plan? 

The response was: what data plan? I don’t have a data plan. Wrong question! We asked do you 

use Whatsapp? Yes! If you use Whatsapp…we tell them that this is exactly like Whatsapp. It is an 

app that they use. 

To alleviate these constraints, eRetail developed some capabilities. To get from the 

ideation phase to the implementation of its product, eRetail used the services of IndiaTBI-2. The 

TBI helped with validation of the idea, testing, due diligence, and prototyping. 

“We had an idea. Three of us had discussed it. We needed someone else to validate it. Our initial 

approach in TBI was more from the mentoring perspective….somebody from the industry. We 

were told that there are people from the industry you can meet over here. When we came and 
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presented to them and said that we want to be mentored.  That is one of the biggest things that 

came from the TBI. The first person that we met is actually from the board of a consumer goods 

company in India. We couldn’t have got any better person. So, he totally told us that we are on 

the money provided we do these things. They were never prescriptive. It never said that if you do 

this you are going to be successful. They asked us questions.” 

To alleviate the technology issues, eRetail relied heavily on SMACIT technologies, 

mainly cloud and mobile with back-end analytics. They did not want to lock themselves into any 

big vendor’s technology, so they chose open source solutions. 

“This is mostly open source. We went to the open source. We can also remain dynamic. Today 

Android is a big thing. We don’t know what is going to happen tomorrow…we are saying that we 

will move with the way the market moves with the technology moves….We are hosting on a cloud 

which is offered by IBM. The app is of course on Android platform. We use Android for the 

development…We have some amount of intelligence in the app. But to start looking at that it 

needs volume of data to make sense. Business intelligence is there in the road map...We use social 

media as in LinkedIn. We make lots of connection as B2B. We use Linkedin very effectively. We 

blog a lot on LinkedIn about what we do and about the product and the industry.  That generates 

some interest for us. ” 

To alleviate social constraints, eRetail founders engaged with kirana shop owners in 

remote locations such as Tier 3 cities in India (population between 500K and 1 Mil.) as these 

represented the best examples of how their product would need to work to become successful. 

Everything from the design of the app to its interface and features was co-created with the 

customers. 

“The reason why we design it in such a way is that we are continuously involved with the 

product. It is not that I have given you the software and you give me the license fees. It is not like 

that. The entire model is based on value for the customer. We also need to be continuously 

involved with them. Otherwise, we would never become successful....more than the feedback more 

critical is to go out there. In fact, I am not in the office that much. Most of the time we are out 

meeting customers and retailers.” 

“We further looked at the data because we were there….Three of us spent time in the market. We 

spent two weeks over there walking on the streets of Kakinada (Tier 3 town) to do a pilot of the 

app.” 
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These capabilities resulted in certain affordances for the business. This included access to 

top advisors and mentors and an opportunity to incubate the business in one of the premier 

academic-industry incubators in the country. 

“After mentoring we applied for incubation and we got through. So, the big advantage that most 

startups have over here is that the name of this TBI opens a lot of doors. Some difficult doors to 

open become easier. If I send an email with the signature saying that we are incubated over here. 

It makes a huge difference.”   

The use of SMACIT that led to LEIT capability and allowed eRetail to reach rapid scale 

by offering a mobile-based, convenient order placement system without investing in proprietary 

technologies or heavy IT infrastructure. 

“If we have a retailer whom we have gone and spoken to and activated. Adding another 

manufacturer or retailer to the app costs us nothing. We just have to enable them on our cloud. 

Send an SMS to the retailer that you can order from ITC from today onwards. It is done.”  

 “One of the key things that we offer from a retailer perspective is his ability to order at 

convenience. He doesn’t have to wait. Today what he does is that he has to wait for salesman to 

come to his shop to take the order. He has a kirana shop. He has employees. The shop owner 

decides to go home for lunch. The salesman turns up at that time. The employee is not authorized 

to place an order. The salesman goes away without taking the order. But with our app, the shop 

owner can place the order anytime anywhere. He doesn’t have to wait for the salesman. The 

other thing we provide is information about the promotions, which is the most important thing. 

We saw the impact of this in Kakinada itself. One retailer, the number of products that he used to 

order with the salesman was about 15. That was the average. When he started using our app it 

went up to 38. It means that is twice the order value also.” 

The social engagement capabilities created affordances to onboard new customers, even 

those who were located in remote areas. 

 “We have a team that visits the retailers. And here is the brochure that we give to the retailer. In 

case he gets stuck with something on the app, he can actually look at it and work on it…We have 

kept the interface extremely intuitive.” 

 “We have kept the application extremely intuitive so that the customer does not have to think too 

much. It is not complicated. It does not look intimidating to us. We have spent 8 months in 

designing. Just the design. We went through numerous designs back and forth. And it is all on 
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paper and white board. We did not write a single line of code till we designed how the app is 

going to look like.” 

These affordances led to business, technology, and social innovation that drove FITIC. 

First, the business model adopted by eRetail was very innovative and highly focused on “value 

creation” for all participants. 

“Our model is that the app is free for the retailer at this point of time. Maybe later we will decide 

to charge for it. But that is totally different. We will see it how it goes. Our model is that we 

charge the manufacturers. Since it is transaction based. We charge them on the basis of the 

transactions that happen. Otherwise there is no charge. Even the activation of the retailer is at 

our cost. We are visiting the retailer. We are activating the app in the cloud for him for free.” 

The founders of eRetail relied on their contextual intelligence, which they had gained 

through years of experience, to design the business model and the technology that drove their 

business. 

“That is something we were clear from the beginning. All of us come from industry experience. 

We are not people who have just finished college and started this. So, because we came with that 

experience, we were able to be very innovative. Between the three of us, each of us has 20+ years 

of experience.” 

For example, they were cautious not to compete with wholesale giants like Walmart but 

instead focused on retailers and distributors that needed their support. They saw that model as one 

that did not have long term sustainability. 

“We saw in Kakinada. Walmart goes to the retailer. They hand them an app through which the 

retailer can place the order to the local Walmart store and it gets delivered. Walmart in India 

works on a wholesale model. So, for the retailer he can only order so much due to his operational 

and financial constraints. Now, Unilever has an increase in sales because Walmart is also going 

directly to the retailer. Walmart has just got its market share divided. They are cannibalizing 

their own system. They also realize that. So, many companies have put restriction on how much 

quantity is sold. The first week the retailer will order from Walmart. The other three weeks he 

comes back to the distributor. We don’t see that sustaining for too long. We want to get into 

distributors. Wholesale is not our business. That is just not our business.” 
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With respect to technology innovation, eRetail relied on the underlying digital platform 

to build its product. But, it also recognized that in the Indian context, a product alone would not 

work. Hence, it went with a SaaS model that had components of both a product and a service. 

“We had to decide on the product. We had to decide upon the pricing. Our approach had to be 

different. So, we’ve completely gone on the service model. It is a product but the software is 

offered as a service. We don’t do customization for any company. There are certain fundamentals 

that we decide and we are sticking to that.” 

The digital platform itself is supported by SMACIT-based modules that allow the 

flexibility to quickly adapt and scale based on demands of the customers and the market vertical 

that eRetail aims to serve. 

“We have this app available in multiple languages also. We have translated into about 6 

languages. We have the application available in 7 languages. Most of the south Indian languages 

and Hindi and Bengali. So, the retailer can actually change it. So far we have not had a 

challenge where people have been asking for more because retailers are comfortable using it in 

English.”  

“As in evolution of the product at this point of time. We have had to make a few tactical changes 

to the way we have gone to the market which was a necessity because many of our customers and 

investors were unsure of whether this is going to work or not. Therefore, we had to make sure 

and do some tactical approach. We are in the consumer packaged goods industry. We see that the 

same is possible in other industries as well like automotive. Like the aftermarket automotive 

parts. It works exactly like this. That is a segment that we are trying.” 

“But it starts becoming exponential. One retailer placing two orders on the platform for a 

manufacturer in a month. If I add the second manufacturer to it. Same way the order becomes 

four. Then the third becomes six. There is no further effort from us.” 

eRetail also realized that to become successful in its venture, it needed to drive social 

innovation and create a greater value for its customers than just profitability. 

“We actually run a not-for-profit organization which supports the retailers in remote locations. 

We have partnered with an NGO to provide them with training and customer service skills. This 

is the least we could do to help them.” 
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These frugal business, technology, and social innovation capabilities enabled eRetail to 

create a significant impact on the ecosystem as well as for their customers. From a business 

success standpoint, eRetail measured its success by its growth. 

“For us success would probably mean if we have 10 manufacturers using the aap. Then I think 

from there on it is going to go on. See, this is one of the products that we are doing. We have 

validated it and done a market survey for it. And we know that there is a need for that product. A 

B2B and B2C kind of app. That is already done. We know exactly what we are going to do there. 

But this is our flagship product. We want to get this going. We are going to get to that. This is the 

second product that we are definitely going to do.” 

eRetail also used metrics built into the platform to track its performance. It was important 

that technology metrics were used to track usage of the app, and business insights were derived 

from them. 

“I think for us the key metric for the kirana store is how the usage is basically. How often is the 

guy ordering through our application? How much convenience has it given him? How much 

requirement is he fulfilling through the app? Is it 10% or is it 90%? If he is fulfilling 90% of the 

needs then he has more than hit it!” 

eRetail was definitely making an impact and slowly but successfully changing the 

behavior of retailers in a positive way. This can be seen from the response that they have received 

from the retailers in remote towns who are now reaching out to them and are moving towards 

digitization of their procurement process. 

“We had retailers who have seen value of our product…they did not even have a data plan. They 

have enabled the data plan and have called us back and asked us how to download the app. He 

needs the app to sell his products.” 

Overall, eRetail is centered on providing value to small retailers through the use of an 

innovative mobile-based ERP system that not only digitizes their procurement processes, but also 

offers many other benefits in terms of efficiency and optimization. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Financial constraints, micro 

retailers (kirana) and their 

unique business problems, 

margins based business, 

Was cautious with spending for 

discounts and perks and cost of 

operations. Focused on 

optimizing the procurement 
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last-mile supply chain gaps process 

Technology 

constraints 

+ Tech-savvy founders, 

familiarity with ERP, open 

source, cloud, and mobile 

technologies 

Did not see technology as a 

constraint. Familiar with use of 

emerging technology and used 

open source tools 

Social 

constraints 

+++++ Changing and shaping 

behavior of users, 

improving their access to 

technology, access to 

mobile data plans, fear of 

losing employment due to 

technology 

Slow user adoption due to cost 

of acquiring data plans and 

android smartphones 

Institutional 

void 

+++++ Fixed maximum prices 

reduced opportunities for 

profit-making, information 

voids, relationship-based 

business policies 

MRP issues, manufacturer-

distributor-retailer disconnect, 

lack of accountability of 

salesmen 

TBI support and 

services 

+++ TBI provided help for 

ideation to implementation, 

access to networks, and 

mentoring 

Used office space and 

infrastructure, used mentoring 

to refine product/service idea 

SMACIT/LEIT +++++ Relied heavily on cloud and 

mobile, social media for 

advertising and outreach, 

analytics built into product 

Used open source software with 

IBM cloud and Android 

development kit 

Social 

engagement 

capability 

+++++ Co-created the app with 

remote location customers, 

pilot test with founders 

traveling to a tier 3 town 

Worked with kirana store owner 

in tier 3 town, sought constant 

feedback and iterated the 

product 

Business 

affordance 

+ Gained legitimacy through 

TBI 

Leveraged TBI brand name for 

networking and  business 

development 

Technology 

affordance 

+++ Achieved scale and 

convenience through use of 

SMACIT/LEIT 

Adding more users and content 

to the system was easy and 

convenience of user app 

provided users with anytime-

anywhere ability to place orders 

Social 

affordance 

+++++ Connectedness to the 

customer both physically 

and digitally, customer seen 

as a stakeholder  

User manuals, store visits, 

intuitive app 

Frugal business 

model 

innovation 

+++++ Freemium-Premium, 

avoided clashing with 

wholesale competitors, use 

of previous business 

experience and understating 

of context 

Free app and activation of users, 

chose to not enter markets 

where Walmart was active, and 

relied upon lessons from 

previous job experiences 

Frugal 

technology 

innovation 

+++++ SaaS based digital platform 

to reduce information 

deficits among retailer, 

Product-service fusion was 

visible from the way the app 

was developed and delivered to 
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distributor, and 

manufacturer, multi-lingual 

platform and app, flexibility 

and repurposing of platform 

for different industries, easy 

scalability 

end-users, language barriers 

were addressed, and the 

platform modules were setup to 

be flexible in case another 

industry vertical was targeted in 

the future 

Frugal social 

innovation 

++ Although the long term 

direct social impacts of the 

app were not visible, the 

founders are running 

supplementary programs in 

collaboration with NGOs to 

drive digital literacy and 

other skills 

Ran an education program with 

NGO for users in remote 

locations 

Financial 

performance 

+++ Bootstrapped, no need to 

raise funds 

Ready availability of investors 

if required through TBI 

connections 

Technology 

performance 

+++++ Metrics for platform and 

user interaction available 

Tracking growth, usage, % 

product penetration, monthly 

targets, etc. 

Social / 

Environmental 

performance 

+++ Users joining the digital 

revolution by buying 

smartphones and data plans, 

even in remote areas 

Helping kirana stores move to a 

digitized procurement platform 

and getting distributors 

visibility in remote markets 

Table 3-11: Summary of eRetail case 

3.3.2.2 Within-Case Analysis: eFarm 

The founder of eFarm was an IT professional who was disappointed with the quality of fresh 

organic food that was available in supermarkets and bazaars. The original idea behind eFarm was 

to start a terrace organic gardening community and share the produce. But, it evolved into a 

wider, more diverse ecosystem with multiple participants including farmer co-operatives, a 

terrace gardening community, an organic farming community, and a NGO. 

“I used to be an IT professional. I started my journey with Infosys and other IT companies like 

iGate, Mphasis, British Telecom. I have worked in Japan, UK, USA and all other places. Mostly I 

used to work in the departments like Sales and marketing…I am also very passionate about 

gardening, farming and all. Few years ago we started an NGO called Garden city farmers. It was 

primarily focused on promoting roof top gardening. Normally the city is covered with green. 

Mostly in Bangalore we used to have a kitchen garden in the backyard and a flower garden at the 

front. Mostly the new high-rises and other buildings are destroying the green cover…we 

arranged for workshops, awareness sessions, campaigns, events and promotional programs.  
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He also pointed how eFarm was conceptualized and was actually founded with a group of 

friends who were interested in organic farming. 

It got started from 2011 and I got involved…we have almost 30,000 people in our Facebook 

group. We conduct events every three months. We have done about 17 such events so far. We 

have built a large urban community around our idea. Now we teach them how to segregate, 

prepare your own compost and so on. In parallel, we had to plan for becoming more sustainable. 

So we had to expand from the rooftop to the large farm lands. About 3-4 years ago, 11 of us 

bought together a piece of land to do farming, to learn about it ourselves and become more 

sustainable. That happened and we have a working farm now where we actively do farming and 

that is about 70 km. from Bangalore.” 

The birth of eFarm as a venture happened when the founder and his team saw that 

farmers around their plot of land started becoming interested in sharing their organic farming 

expertise, even teaching the founders best practices and techniques for organic farming for high-

quality produce in India. They were able to witness first-hand the problems of the farmers and 

began experimenting with them. Finally, they launched a farmer cooperative to try to address 

some of the problems that they were facing. 

“We attracted a lot of farmers, primarily we learned it ourselves but in the process there was a 

lot of problems on the field. Farming as a profession has become very much unsustainable. This 

has many other challenges, especially for small farmers. They have to depend on the rain for 

farming. So we thought of solving the problems somehow. That's how eFarm started as a concept. 

This slowly started taking shapes. We started doing experimentation, piloting some other things. 

We started growing things on farms. Then people from large urban terrace gardening community 

started asking from us for the vegetables as these are chemical-free, fresh, and organic. Then we 

started working with the farmer cooperatives organizing their produce and so on. We thought of 

making them available for everybody on a platform. The idea was to connect the farmer and 

consumer community together and eliminate the middlemen. In this process we tried to ensure 

better price for the farmers, better livelihood and support for the farmers. At the same time the 

consumers got access to fresh, organic, safe food. They also get access to quality food which is 

completely trustworthy. We launched a platform year ago.” 

There were two specific business constraints that eFarm faced. The first one was about 

the awareness of the Indian consumer regarding the quality of food that was being consumed and 
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the relative price that they were paying for it. A significant amount of awareness needed to be 

created about this. The second constraint was regarding breaking down the farm-to-consumer 

value chain and looking at how the processes could be improved. This is a difficult and 

complicated process with significant business challenges along the way. 

“If you look at the consumers you can say that most of them are not aware about the nutritional 

requirement and some of them buy the product because it is cheap…when the choice should be 

made on the nutritional value of the food.” 

 “What we are driving in this whole process is that we are mapping the entire value chain…so we 

are opening entirely right from the seeds to the table…the entire process of food supply…we are 

breaking down every step and saying what are the steps involved and what are the prices for the 

process. Can we use enabling technology to make it more efficient? When you put a better quality 

machine there, the quality of the grains can be improved by 20%” 

The founders of eFarm did not see any technology constraints. In fact, they saw 

technology as an enabler for what they were trying to achieve. 

“Technology is not a constraint for us. It is the very key. It can't replace humans. There is a lot of 

empathy and human involvement which is core to any business which can't be taken away, 

especially in agriculture. The point we always try to emphasize is that technology is a great 

enabler and it can give you more efficiency, it can make mundane jobs exciting. You can get jobs 

done by technology which are boring and repetitive jobs. Automation is important but it can't 

replace the human.” 

However, introducing farmers to new digital technologies such as mobile apps for data 

collection and feedback is seen as a technology adoption constraint. 

“This needs some training to enable the farmers…somebody has to be trained for training them. 

Right now we are able to handle it manually, but with growth we will have to go fully digital. 

When we have more investments we will slowly start doing those things.” 

Socially, the farmers face a lot of issues regarding dependency on rain, access to markets, 

financial and social exploitation, high costs of equipment and fertilizers, etc. On the other hand, 

consumers lack information about the food they are consuming, its source, and its nutritional 

value. This results in lack of trust between the producer and consumer. This is also related with 
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the institutional void where there is lack of strict government regulations and certification around 

food standards and quality. 

“One of the biggest challenges that the farmers face is that typically looking for market access. 

They grow and harvest the produce at the lowest price for the supply. That's the reason they get 

exploited by middlemen and other people.” 

“Today, one of the biggest challenges is that though there are so many organic foods available in 

the market, people don't know the source. Secondly, they don't know how much the farmer is 

getting. The fundamentals of trust depend on what the particular seller is telling you but beyond 

that there is no visible truth attached to it.” 

“We don't have strict regulations about this [food quality] in India. So ultimately the consumer is 

getting the polished rice which is protected by pesticides, and since you have a lot of other things 

to worry about you buy the cheap rice. Buy you are paying by your health, right? So either you 

pay the farmer now or pay the doctor later. Bringing in that change is important.” 

To overcome these constraints, eFarm has developed certain capabilities. To overcome 

the business constraint of creating a new way to look at the organic food value chain and to set up 

a business around the idea, eFarm sought expertise from IndiaTBI-2. 

“So IndiaTBI-2 has really enabled us to get off our feet and hit the ground running. A lot of work 

around educating us as entrepreneurs and various things, basic fundamentals on how to run a 

business… those sessions were really helpful…good interactions with experts in the field... 

learning about branding…the TBI stamp of approval gives you market presence, brand identity.” 

Although it had only minimal technology constraints and considered itself well-versed 

with technologies and systems, eFarm leveraged SMACIT solutions to setup a solid technology 

foundation and developed capabilities around these solutions. eFarm used social media, Facebook 

in particular, to connect with and mobilize its large community of followers and conducts events 

to educate and create awareness about its work. 

“We have almost 30000 people in our Facebook group. We conduct events called TerraceRoots 

which is a popular event which is conducted every three months. We have done about 17 such 

events so far. We have built a large urban community around it. We teach them how to segregate 

food, prepare your own compost and so on...” 
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“This is all on the consumer side. We do a lot of blogging, creating those awareness how the food 

is processed, getting deeper into that area, We are focusing on the consumer’s side of story 

slowly bringing out all the aspects about cheap food and all.” 

“We are piloting the use of mobile apps for data collection and feedback from farmers. Our 

platform uses a mobile app and the ERP modules use business intelligence that is built-in using 

analytics engines.” 

To address the social constraints and institutional voids that were identified earlier, 

eFarm did the following: On the consumer side, apart from engaging with the consumers through 

digital media, a significant amount of time was spent on in-person interactions. These happened 

at the events organized by eFarm or at the farms.  

“We spend time educating the consumers. We spend a lot of time talking to them about where the 

food comes from, why it is important to know where the food is coming from, who is growing it, 

who is coming forward to support the farmers. If you are aware of this then you naturally start 

caring about it. Once that starts happening there are many things that fall in place.” 

“Ours is a very community oriented approach. So we go on set up awareness in communities and 

apartments, in many areas like corporate and all. Once we become more aware choices become 

clear. We call them conscious consumers. Once the consumer is conscious they are making 

choices. We educate them about what is the real pricing of the food.” 

On the farmer side, eFarm worked to create awareness about direct sales to online 

marketplaces, and the use of appropriate farm products. 

“We started working with farmer co-operatives organizing their produce and so on. We thought 

of making those available for everybody on a platform. The idea was to connect the farmer and 

consumer community together and eliminate the middlemen.” 

 “We are experimenting with the consumer side with few models but the whole idea is to 

organizing the consumers and producers in Groups and make sure that the supply and demand is 

met more efficiently using technology. This is what we are currently working on.” 

By orchestrating its digital and physical resources and capabilities in a synchronized 

manner to develop business, technology, and social engagement capabilities, eFarm developed 

certain affordances that enabled it to engage in frugal digital innovation. With respect to basic 
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business affordances, by leveraging the services of IndiaTBI-2, eFarm was able to launch itself 

and become operationally stable in a few months. 

“It is a typical incubator but we know that we are in a good place. Their knowledge is helping us 

shape the business. Facilities are decent for the price that it offers for the infrastructure, office 

facilities, and digital technologies like internet connectivity, discounted access to AWS, IBM 

cloud, Google Apps, Android Development Kit, etc. These are some of the benefits that we 

get…some constraints will always exist, but could we be in a better place? Together? All of us? 

Once you get started here you can do a lot of stuff. They also help you with funding when you 

need. For our ecosystem we thought that was sufficient to get started, and reach a level where we 

became totally independent with our business model. We have started growing.” 

In order to solve the business problem information and trust deficit problem on both the 

demand and supply side, the founders designed an innovative model that provided further 

business affordance towards frugal IT innovation capability. 

“We think about the farmers as partners. This is because the profit and all the money should get 

to the right hands. We make decisions as to how the producers are to be paid back based on the 

amount they supplied and we have setup a small fund, which is a distress fund, which helps the 

farmers in times of calamity. This has to be the most ethical way the profits are distributed. So 

instead of the profit going into a few pockets, the whole organization gets the profit. This is true 

for the consumer side as well. At the end of the year, when you calculate profits and if you have 

excess money, then you either pay them a dividend or distribute as added benefit for supporting 

the cause.” 

Some of the affordances that SMACIT technologies and LEIT provide for eFarm were 

centered on building a transparent supply chain using some of the elements of SMACIT and open 

source technologies. 

“The technology is built on opensource software. Internally, we are implementing a lot of things 

through technology like ‘full traceability’. We have a QR or bar code on every package that we 

deliver. It enables the consumer to trace back the origin of the product. We are enabling this 

technology. This will give you the information about the warehouse this was dispatched from, 

which farmer from which locality has grown that product, etc. We believe that all the products 

should be local so that we can minimize the carbon footprint and the transportation costs. You 

can trace how far the food has travelled before it reaches you. We believe in full transparency.” 
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Similarly, the social and environmental affordances that eFarm generated to drive frugal 

innovation were even stronger in terms of their potential impact. 

“Our policies are very transparent. We let the farmers decide what price they want to get. The 

work of the farmer’s cooperative is that they look at the price of the total produce. For example, 

take a particular grain…they look at the total effort spent to grow that grain. They also check 

what should be the price of the grain to maintain a sustainable livelihood. Suppose they have one 

acre of plants and they need Rs. 200,000 per year for a sustainable livelihood from that. Then 

based on that you need to decide what should be the price for that particular grain for 

consumers. So farmers decide the price.” 

When questioned about the soundness of such a policy and the competitive pressures as 

well as affordability of the produce for consumers, eFarm justified it with the rationale that 

conscious consumers understand that the pricing may only be marginally cheaper than the organic 

supermarket, but the benefits to the farmer as well as the environment significantly outweigh that 

marginal difference. 

“Everything comes at a cost. If the price is less than this, it will cost you your health. You should 

have knowledge to understand that. Secondly, you need to have the willingness to work with us to 

see if the price is fair or not. When it comes to using organic products which are available in the 

market today…the fair price is actually lower than what certain brands are selling for…so this is 

why the price of the organic products from an established player are always higher…the food is 

cheaper essentially because you are getting huge discount…but somebody is actually subsidizing 

it. Someone is paying the price. Usually the price is the price of environment. Somewhere some 

shortcuts have been taken which impact the environment. Otherwise this is usually at the cost of 

the farmer. They are not getting a fair price so the food is becoming cheaper to you. If this keeps 

happening then the farmers will not see it as a viable profession and they will migrate to the 

city…what is not being told to consumers is how much the farmer is getting paid…there is no fair 

trade…we are using traceability technology to change this situation.” 

These affordances led to frugal IT innovation capability development. First, the business 

model was focused on affordability, lean operations, and value generation. 

“So we have built a quarterly subscription model. The entire model is built around the 

community supported agriculture model. In this case consumers sign up for subscription and 

provide long term commitment on what they will buy. We will collate all of that and translate that 
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into long term commitments to the farmer organizations….the farmers produce it and the rest of 

it is handled seamlessly…. We pick up the items from them, transport, packaging and all…to save 

on transport costs, for the consumer side we have arranged for bicycle delivery with a concept 

which is called ‘pickup point’. This is basically an anchor through which all the goods will be 

delivered and the consumer goes and picks up his order. This is better as the sense of community 

is maintained. We are experimenting with the consumer side with few models but the whole idea 

is to organize the consumers and producers in groups and make sure that the supply and demand 

is met more efficiently using our technology platform. This is what we are currently working on.” 

The founders of eFarm were aware of the contextual challenges due to their past 

experience with the terrace gardening group. They used some of this contextual intelligence to 

design a business model using technology to alleviate most of the constraints. From a cultural 

point-of-view they were aware of the sense of community that prevails around agriculture and 

horticulture and they leveraged this sense of community belonging to drive their business. 

“If you look at the consumer cooperatives in India, all the members get to vote for the business 

model of the cooperative…by enabling the sense that the community makes its own choices, it 

becomes easier for people to be attached to the cause...we clearly cared about this aspect. We 

built a consumer cooperative model specifically for Indian contextual conditions…focused on 

community betterment, low cost, local food and storage, and the biggest one…giving the farmer 

what he deserves and not exploiting him. Once the consumers can make choices they can be 

driven by the quality and impact…and not necessarily what is cheapest.” 

To describe the frugal technology innovation, eFarm highlighted a two-sided digital 

platform and its capabilities. 

“We are an ecommerce platform company. We started working deeply with farmer co-operatives 

and individual farmers, especially small farmers who own small piece of land and who depend on 

farming as a livelihood. For over a year now we have been building the supply side of the story. 

Now we are focusing on the consumer side. Now that we have a supply side which is robust in 

terms of availability, stability, and consistency we are starting to get in to the marketing and 

sales, the other side of the story so that we can reach more customers and help more farmers. So 

we are building a quarterly subscription model.” 

“This is an opensource system which is built on the Opencart e-commerce platform but internally 

we are implementing an ERP system to track everything. We are building a custom 
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product…when we talk about consumers these are in urban areas and the other is farmers in 

semi-urban or rural areas…e-commerce enables the urban consumers while internally the 

technology runs on an opensource ERP system to help the farmers...we are trying to digitize the 

entire farmer ecosystem which capture everything digitally. This will capture data like how much 

are they supplying, what they are supplying, the fair pricing of products, and many other things. 

We will ultimately enable joint digital decision-making about prices and products between 

consumers and suppliers.” 

Another problem that the digital platform was helping to solve was that of storage and 

transportation tracking. In India, vast quantities of food products including produce and grains are 

wasted due to lack of adequate storage and transportation facilities. Most areas tend to be hot and 

humid, and temperature-controlled storage and processing facilities are severely lacking. eFarm 

was also addressing this issue by building a storage and tracking module on the platform that 

would utilize IoT and sensors. Furthermore, it aimed to bring back indigenous methods of storage 

which were largely sustainable and worked well with the prevalent local climate. 

“With the help of this technology we can enable storage, tag the product, we can bring back the 

traditional ways of storage…wat happens in one country can't be adopted to another as the 

climate conditions are different totally…so we need to go for what is local, what is more 

sustainable, less energy is consumed, etc…you need to come up with these things. The processing 

technology is being looked into for remote distribution. We need to keep a check on the 

nutritional value the food retains. If you take out any grain and make atta [flour] out of it you 

need to ensure if that is whole grain atta. In that case the storage time should be less as the 

natural oils in the bran will become rancid if you keep it for longer time. So you need to ensure 

just-in-time processing so that this part is addressed and you can distribute it fresh to the 

consumer. This needs to be done with the help of IoT and sensors. The storage and processing 

units drastically impact the value.” 

The business model and digital platform provided a foundation to drive the social 

innovation and impact that made eFarm successful in changing the organic food ecosystem. The 

primary purpose was to improve the life of the small-patch farmer who has been exploited in the 

current agricultural system. India has one of the worst records of farmer sustenance and an 

alarming rate of farmer suicides due to crop failures, inability to pay back loans, and exploitation 
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by the richer farmers. However, the change also needed to be driven from the consumers end. 

Hence, the two-sided platform model, along with several supporting social engagement initiatives 

was used. 

“We tried to ensure better price for the farmers, livelihood support for the farmers, and dignity 

for them...at the same time the consumers get access to the safe food. They also get access to 

quality food which is completely trustworthy.” 

To assess the performance of eFarm, it is important to consider the impact it is making on 

the ecosystem while also considering its business, technology, and social performance. The 

primary focus was on reorganizing the demand and supply to make the supply chain more 

efficient. 

“This impacts the ecosystem as we are meeting demand with supply, but more efficiently than 

existing solutions. For example, what happens to storage costs. This is minimized if you store 

products in local areas, say, 100 kms. around Bangalore. The cost is much lesser. You can bring 

it to some high-consumption area like Bangalore which is very expensive. By eliminating and 

optimizing storage and transport using technology to map the value chain, it becomes more 

efficient. So you can bring the products to the consumers when necessary. So this is not always 

very expensive but it is thought to be expensive because this is what people think after seeing and 

analyzing the high prices.” 

Another goal was to spread awareness and educate both the consumers and the producers 

regarding the impact on the environment due to growing food and how the negative impact can be 

reduced to make organic farming more sustainable.  

“We are creating an impact. We are educating consumers about fair pricing…we tell them the 

end-of-cycle costs of cheap food and who is paying for that.”  

“Talking about the cost of the environment, we are also educating farmers…they may be farming 

in an unsustainable manner, using a lot of fossil fuel, burning lots of wood, polluting the rivers,  

and the local environment. There are costs attached to every step to make things more 

sustainable. If the environment is taken care of, then the future of your child is brighter. We 

educate them on these aspects and tell them the real impact and inform them about the decisions 

they need to make…then they start becoming more aware and the choices become better. On the 

other hand, the consumers start enquiring about the food from the farmers and the sellers. Once 
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people start asking such questions then the larger change in the ecosystem starts 

happening…through our transparent supply information, they can also trace how much the 

farmer is getting when they buy a product. This gives him full clarity.” 

“We sell goods in the plastic packs so we request the consumers to hand it back to us. We have 

an agreement with a vendor who recycles plastics. We want to close the loop from our end 

instead of depending on an external ecosystem to support it. This is how we become more 

efficient and ecologically and ethically responsible.” 

Finally, the transparency in distribution of the profits that the business was generating 

was important for its long term sustainability. 

“The profit is equally distributed among farmers and consumers cooperatives…this is what we 

want to be clear about.” 

Overall, using an innovative business model and digitally connecting consumers and 

farmers in a meaningful way, eFarm is changing perceptions regarding organic food, creating a 

dignified, sustainable business for small farmers, and enabling conscious consumers to make 

ethical and environmentally responsible food choices. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Significant business 

constraints ranging from 

information deficits and 

lack of efficiency in the 

farm-to-consumer value 

chain 

Recognition of the fact that 

consumers needed to be 

educated and informed 

before the business could be 

successful. Farmers were 

suffering due to lack of 

efficiency in the value chain 

Technology 

constraints 

+++ Founders’ knowledge and 

expertise in technology. 

Familiarity with digital 

platform business and 

SMACIT 

The founders were already 

running a 30K member 

Facebook group related to 

organic terrace gardening. 

They were familiar with 

two-sided digital platform 

based businesses 

Social 

constraints 

+++++ Lack of technology 

adoption by farmers, lack 

of knowledge of organic 

food costs of consumers, 

disconnect between supply 

chain entities that were 

causing exploitation of 

farmers 

Connecting farmers to 

online marketplaces, 

elimination of middlemen, 

improving consumer 

awareness 

Institutional 

void 

+++++ High costs of 

infrastructure, lack of 

Farmer suicides due to 

exploitation and the 



 

223 

 

affordable farm loans 

(access to capital), 

regulatory and contractual 

voids 

inability to pay back high 

interest loans, small farmers 

cannibalized by richer 

farmers, lack of consumer 

trust in the food quality and 

source due to loose 

regulatory environment 

TBI support and 

services 

+++ Expertise and access to 

business network to 

validate idea and pilot a 

MVP (minimum viable 

product) 

The mentors at IndiaTBI-2 

heleped eFarm validate 

their idea and create a small 

scale experimental pilot 

SMACIT/LEIT +++ Extensive use of social 

media for spreading 

awareness, use of mobile 

apps for data collection and 

feedback, and use of blogs 

for knowledge sharing 

30K members of Facebook 

group, farmers using 

smartphones to connect 

with the digital platform via 

apps, and blog subscribers 

generating social awareness 

Social 

engagement 

capability 

+++++ Educating consumers, 

filling the information and  

trust deficits, improving 

efficiency and prices, 

community-oriented 

strategy, use of farmer 

cooperatives 

Educating consumers in-

person and via digital 

channels, organizing 

consumers and farmers to 

share data to improve 

efficiency and costs, 

increasing awareness and 

consciousness, elimination 

of middlemen by 

connecting the ends of the 

value chain digitally 

Business 

affordance 

+++ Use of incubator physical 

and digital services and 

resources to reduce 

operational costs, 

discounted access to AWS, 

Google Cloud, Android 

Dev. Kit, etc., Inclusivity 

of farmers as partners in the 

business, sharing of profits 

Physical and digital 

resources of IndiaTBI-2 

helped eFarm launch its 

business in a stable manner, 

farmers as partners model, 

sharing of dividends and 

profits with ecosystem 

participants 

Technology 

affordance 

+++ Use of opensource software 

to keep costs low, use of 

QR and bar codes to enable 

uneducated farmers and 

consumers with traceability 

of information about the 

food, localization of 

sourcing, storage, and 

delivery. Enabling 

transparency in the supply 

chain 

Opensource development of 

platform, QR and barcoding 

of the products that reveal 

information about the 

source, farmer, storage, etc.  

Social +++++ Transparency in pricing Farmers decide pricing, 
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affordance and payments, 

empowerment of farmers, 

reduction of environmental 

damage, and social 

exploitation 

consumers informed about 

pricing and payments in a 

transparent manner, 

reduction in use of 

fertilizers and focusing on 

sustainability, lowering 

rates of farmer exploitation 

Frugal business 

model 

innovation 

+++++ Shaping the ecosystem, 

subscription based business 

model, digitizing the 

supply chain and value 

chain from source to 

delivery, information-

driven empowerment, 

balancing demand and 

supply, establishing farmer 

and consumer cooperatives 

Consumers subscribe to a 

subscription based model 

while farmers use digital 

tools for connecting into the 

business platform 

Frugal 

technology 

innovation 

+++ Two-sided digital platform, 

ERP system for farmers, 

Opencart for payments and 

ecommerce, digitization of 

pricing and demand 

information, digital 

information on storage and 

transportation 

Reduction in wastage, 

increase in efficiency by 

balancing demand and 

supply, use of indigenous, 

cheaper methods of storage 

Frugal social 

innovation 

+++++ Better price and livelihood 

for farmers, dignified life, 

elimination of exploitation, 

high-quality organic food 

for consumers, transparent 

information  and trust 

building with consumers 

Farmers joining the 

cooperatives, consumers 

buying via website, 30K 

consumers in physical and 

digital contact 

Financial 

performance 

+++ Financial benefits shared 

across ecosystem 

participants 

Bootstrapped business and 

nominal profits 

Technology 

performance 

+++ Built-in analytics platform 

to track metrics, mobile 

data collection and 

feedback, IoT and sensors 

for storage and tracking 

Synchronized opensoure 

software, farmer ERP, 

mobile app, digital 

platform, etc. 

Social / 

Environmental 

performance 

+++++ High social and 

environmental impact 

Distribution of profits 

among farmers and 

consumer cooperatives, 

informed conscious 

consumers, sustainability of 

environment, recycling of 

waste 

Table 3-12: Summary of the eFarm case 

 



 

225 

 

3.3.2.3 Within-Case Analysis: JobMatch 

The founder of JobMatch, who is American, was working as a senior executive in India for 

one of the world’s top software companies. However, during his stay in India he became 

interested in poverty alleviation through entrepreneurship and job creation. While brainstorming 

ideas regarding poverty alleviation, he came across an academic paper that eventually led to the 

creation of JobMatch. 

“So, our founder had come across this paper that said that the way out of poverty was creating 

additional income….either through a job or through entrepreneurship….the fastest way out of 

poverty is income diversification. So, this could mean entrepreneurship which micro finance 

covers quite heavily. But not everybody is working for entrepreneurship, and so you can just 

people at the bottom of the pyramid see changing jobs….endlessly…so the real issue is that the 

people at the bottom of the pyramid, lower income jobseekers have very few resources when it 

comes to finding new work opportunities. You or I or whoever else can use the internet and job 

search engines…but most BoP jobseekers could not access the internet…they mainly rely on their 

offline social network which are limited by things well out of their control.” 

“So we created JobMatch as an ecosystem for Bottom-of-the-Pyramid (BoP) jobs. We are a for-

profit social enterprise. We provide a cross-platform solution for reducing information 

asymmetry in the informal sector and entry-level formal sector jobs marketplace.”  

“We also cater to job providers…For example, they are troubled in the same way…and they 

would hire a driver by asking the housemaid to recommend someone…or you can post an ad in 

the newspaper…but all this produced low quality candidates...so we tried to bridge that gap and 

for that we have built a multi-platform system that is accessible both online and off-line by the 

jobseekers and job providers.” 

A number of constraints, challenges, and institutional voids make JobMatch an important 

and innovative firm within the Indian informal jobs economy. Business constraints consist of 

addressing the BoP market and customers who may be uneducated or have language barriers. 

Limitation of financial resources on account of catering to BoP customers, who look for 

affordable, low-cost solutions, prevents high margins and revenues and curbs the hiring of 

talented technical HR staff.  
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“Again our challenge is always kind of population [BoP] that we are targeting in the sense. That 

is what makes it worthwhile to go after. Otherwise on Monsterjobs and Naukri.com you can find 

millions of jobs…that is why we are excited and there is a social impact. Just a variety of 

different challenges that we face.” 

Technology constraints extend from business constraints to include technology adoption 

challenges for such users. There is also a problem of digital data collection and feedback from 

these users due to their unwillingness to participate. 

“It is expensive to hire talented tech HR…we attract a particular type of talent based on our 

mission...people want to work for something that matters…they want to work for impact….we 

capture a lot of data…500,000 job applications each month and a wealth of information locked in 

our database…we don’t have the in-house expertise to deal with this data…we need help from 

our external partners in research and analyses.” 

“It is also about making a good match between employers and job seekers. And I think that is the 

challenge for everybody in our space. Some people don’t make the match as much. We are kind of 

the first one in the space to do this. That is difficult from the data collection point-of-view. Then 

also refining the algorithm and really understanding what employers hire according to. What is 

important to them and how we can get the match to stick.” 

“And so trying to fill that demand is always a challenge as well…for the existing supply may not 

be adequate. Like beauticians. Who knew that beautician would be such a big category. I 

certainly didn’t know. No one else did. We get the indication slightly before rest of the market 

because we work with BoP employers…Big Basket [online grocer] coming to us and saying we 

are going to need staff…We don’t have the limit on how many number of people you hire for us. 

This is a little bit challenging.” 

Social constraints range from engagement with users in the informal economy, bringing 

them on board the digital platform. Institutional voids include the lack of a regulatory policy 

regarding hiring and firing of informal workers, very low basic minimum wages, and a socio-

culturally and linguistically diverse market.  

“[For customer acquisition] we played around with a bunch of things including like some 

traditional practices like bus ads, billboard ads, mass media ads like TV scroll ads, radio ads, 

then there is digital but of course it is not reaching the lower income segment that doesn’t have 

access to internet. It didn’t work out extremely for us.” 
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“Yes and there is actually a big size of population that is choosing Hindi on the IVR…coming 

from north Indian places like Uttar Pradesh, Jharkhand, Bihar, Rajasthan and all these different 

places. So, I was very happy that we can help them with a multi-lingual platform as 

well…because migrants are very vulnerable when moving to new areas. So, we can kind of offer 

them the service and that is definitely good.” 

In order to deal with these constraints, JobMatch has developed several capabilities. To 

alleviate business constraints and get its operational expenses in control, JobMatch sought the 

services of IndiaTBI-2 and became part of a government program for skills development that was 

being developed at the national level. This not only gave JobMatch an insight into how the 

government was planning to address the skills gap for job lower-income seekers but also provided 

it with an opportunity to develop augmenting capabilities that were complementary and enabled it 

to grow rapidly. 

“We sought incubation partnerships that could increase our database with higher quality 

jobseekers. So, we kind of also moved into working on overall skill development ministry and how 

we can integrate and work with them. So, that goes into government, working with National Skills 

Development Corporation, and the Director General of employment training and skill 

development.” 

To overcome technology constraints, JobMatch was highly dependent on SMACIT 

solutions to develop a LEIT capability. The table below uses a quote to describe each element of 

SMACIT and how JobMatch used it. 

SMACIT 

Technology 

Supporting Quote 

Social 

Media 

“We have offline ways on to our system but everything that would happen to 

that system is online. That channel exists between the job seeker and us where 

we like feed them whatever information that we need in a format that they can 

use. But we still consider that a digital approach…we plan to tie into social 

media to acquire more employers for our platform.”    

Mobile “Absolutely, mobile is incredibly important for our company because most 

people are coming on the internet through their phones over desktop. That is 

crucial for our business because with the rate at which smart phones are 

decreasing in cost and data is decreasing in cost. All of these things many more 

people are coming online. That we were never on it before.” 

Analytics “A robust and strong mobile experience. And then business analytics 

absolutely. Analytics in general is like we capture a lot of data. We have 
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records on our 6.8 million job seekers and 420,000 employers…There is a 

wealth of information that is locked in our database that we haven’t sifted all 

the way.  But we are working on that.” 

Cloud “Then also refining the algorithm and really understanding what employers 

hire according to. What is important to them and how we can make the match 

with employees. If job seekers can find better salary opportunity or other 

things. That is why we exist. But still we don’t want either parties to waste each 

other’s time or their own. And so we are continually working on the match 

function through cloud integration and storage. We have been able to scale due 

to the flexibility and cost of cloud storage. And that’s allowed a lot of 

experimentation with our algorithm.” 

Internet of 

Things 

N/A 

Table 3-13: Evidence for use of SMACIT technologies 

To address social constraints, the founder started the engagement process with potential 

BoP customers by physically going to them and starting manual (pen and paper based) lists of job 

seekers and employers in the city. This helped him win their trust and establish a brand. Later, the 

digitization process followed. 

“When we started, it was actually Founder-1 going around in different areas with pen and paper. 

And then we got a website. But that’s when we realized that different types of people at the 

bottom of the pyramid don’t have access to the internet. But now that is changing. So, when you 

build this kind of technology, lower income jobseekers are more effective, they kind of play 

around with different things…we tried working with telcos and value-added services…we also 

built a revenue model but it did not work well…that also meant that the jobseekers had paid 

access for apps and services at fairly high prices, at relatively high prices. So, we decided to not 

pursue that and build the IVR.” 

“We printed cups with our advertising. We tried that and that did not hit exactly whom we 

wanted. One of the more helpful ways was through partnerships….it has been valuable. There is 

user acquisition. Whether there is micro finance institution or skilling institution like Skill India.”  

These capabilities enabled JobMatch to develop certain affordances. By utilizing the TBI 

and government foundation partnership, not only did JobMatch lower its cost of perations and 

business, it also found a potential pool of low income job seekers in the database of the Skill 

India program of National Skills Development Corporation (NSDC). This created the potential to 

become market-ready much sooner than anticipated. 
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“I would say that it is very different. Just the amount of money, effort, policy. The drive that is 

happening around it is significant. It is much bigger than anything else. It is much bigger than 

anything has ever been before. They have set themselves crazy goals that who knows if they can 

reach or not. They have trained 7 million…can feel the demographic dividend. The huge working 

population that is there.” 

 

“Then we pumped job alert information through a jobs board….to jobseekers based on the 

profile they created. They were able to apply for free and we were kind of guiding them for the 

application process and connecting them with the relevant employers.” 

 

With respect to technology affordance, out of the SMACIT set of technologies, JobMatch 

primarily focused on mobility, more specifically on Android mobility, to drive its business. This 

helped it reach its customer base and stay true to frugality by addressing affordability, simplicity, 

and accessibility. 

“Android apps is a big opportunity…iOS is not affordable for our customer segment….Android 

is very flexible in terms of both hardware and software…we want to be there for maids and cooks 

who want to search for a job and may or may not know how to use technology…we want to make 

it extremely simple for them to find jobs. This is the purpose of our platform.” 

By engaging with its market through both physical and digital channels, JobMatch 

created certain social affordances as well. For example, through its interactions with users, 

JobMatch understood that local languages were demanded by its users because not all of them 

were trained in English or Hindi. 

“It was all English, when they started, it was all English and then we added Hindi but now the 

mobile web is in 8 languages, including English, Hindi, Kannada, Marathi, Bengali, Gujarati and 

I think IVR is in 6 languages including Tamil, Telugu, Kannada, Hindi, English, Marathi and 

android app has a bunch of languages. So, the jobseekers can punch in the 1 they like and they 

can do that with desktop web or mobile web…earlier with desktop and web we were using 

something like Google translate as we found that employers just tend to use English…so, local 

languages has been a big revelation that has enabled us to design further innovations.” 



 

230 

 

These affordances ultimately contributed towards the development of frugal business, 

technology, and social innovation, thereby driving FITIC. JobMatch followed a fermium-

premium business model to ensure that it could reach maximum BoP customers. 

“We offer them kind of Freemium service, employees can post a job for free but then 

‘ExpressHire’ is more like a classified, like either a classified newspaper or something like Shine 

or Indeed. Then we also offer premium service called ‘RapidHire’ to employers who want to hire 

quickly. We developed these services based on our experience dealing with employers and job 

seekers in the informal sector.” 

The focus of the business model was on value creation, affordability, and simplicity for 

each aspect from customer segmentation to revenue stream to marketing channels. 

“…reducing information asymmetry in the informal sector…better jobs for everyone that is our 

mission…we help employers as well…” (value proposition) 

 

“For employers….basically what happens is that they can post a job, they pay for it and then they 

can ask 7 extra screening questions specific to their desires that the jobseekers can go through 

based on this course and then we promote the jobs by posting it on the site, we blast it to all 

relevant jobseekers around the radius.” (revenue stream) 

“You can have your profile boosted up. But if we did it would mean like 50 Rupees and not 5000 

Rupees. That kind of thing…because we are operating in a different market.” (revenue stream) 

“…They can come around through the web, mobile web or an app but if they don’t have access to 

the Internet, they can also come through interactive voice response system which is basically 

about giving a missed call to a number and you’re getting a callback and you get a series of 

prompts and you type in the number and details through the keypads and you’re able to make a 

profile that is viewable to employers.” (marketing channels) 

The contextual intelligence gathered by JobMatch in its years of setting up and growth 

poised it to leverage that knowledge effectively. This was visible right from its mission to its user 

interface. JobMatch did not see itself competing with the more conventional jobs search engines, 

but focused very effectively on its target market and customized its product/services to fit its 

unique needs. 
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“We kind of see ourselves as differently and hopefully creating a much more efficient and faster 

hiring experience than a lot of these others….and then we help lower-income, informal, and 

entry-level formal sector job seekers to find the best jobs most relevant to them…and give them 

access without charging them.” 

“We are really focused on doing the best we can for our users. We have the largest database of 

our specific population. Naukri.com (competitor) has 50 million users. We are not there yet, but 

the informal and entry-level formal sector jobs…we probably have the largest database. We are 

trying to operate for those users.” 

With respect to technology innovation, JobMatch saw itself as a two-sided digital 

platform that orchestrated an ecosystem of BoP jobs by connecting job seekers with employers. 

“JobMatch is an ecosystem for Bottom-of-the-Pyramid (BoP) jobs. We are a for-profit social 

enterprise. We provide a cross-platform solution for reducing information asymmetry in the 

informal sector and entry-level formal sector jobs marketplace. We offer value to both sides of the 

market….job seekers and employers….and this is where we are different…we provide the best 

experience for our customers and support them throughout that experience and beyond.” 

 

The platform was available via the web, mobile web, phone, IVR, and a smartphone app 

that was exclusive to Android. This was because the target population was dependent on highly 

affordable Android hardware and JobMatch fully catered to these users. 

“We want to be there and make an effort. We want to proliferate via the most affordable internet, 

the most affordable smartphones, and the easiest to use OS. We want to be there.” 

“Using mobile web and mobile decreases our cost of operating….IVR costs money…its cheap 35 

paise per minute for local calls…but thats still a lot of cost multiplied by 800K people…this is a 

first step…if we do millions it will cost us even more…..we want to give the customers a richer, 

comprehensive experience through mobile web and app….availability of data and proliferation of 

smartphones are exciting.” 

“Local languages IVR was a big innovation…earlier we are offering English and then offered 

Kannada and then we realised that a lot of people use Hindi in Bangalore and through IVR we 

came to know that most popular language by far is Hindi…we were really excited to see that.” 
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Figure 3-2: JobMatch Platform Ecosystem 

With respect to social innovation, JobMatch was contributing towards the improvement 

of the whole ecosystem by using technology to alleviate social challenges and providing 

affordable and valuable services to markets that otherwise would remain unaddressed. 

“We are a social enterprise but we are for profit. We offer employers a Freemium service. We 

also offer Premium service if they would like to hire rapidly. This is where our job matching 

algorithm is useful.” 

“It is not easy to find reliable drivers, admin staff, and security guards…JobMatch’s background 

check and verification services as well as matching capabilities to our requirements helps us hire 

with trust. They also ensure that those who are hired are paid well and not exploited.” 

“We definitely see ourselves as a technology company first. We are willing to do offline things as 

well to meet our market and find them and make those matches. But our goal is to be scalable. 

We want to help. Our mission statement is ‘better jobs for everyone’ and that is realistic. That is 

exactly what we are targeting. We think it is realistic. We want to build ourselves and the way to 

do that through technology and through automation and through the digital marketplace that we 

have built. We have offline channels to our system but everything that would happen to that 
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system is online. That channel exists between the job seeker and us, where we feed them whatever 

information that we need in a format that they can use. But we still consider that a digital 

approach.”   

To assess performance, it is important to consider not just the performance of JobMatch 

alone but of the various participants and entities within the ecosystem that are inter-connected. 

“Just some of them are growth metrics of job seekers and employers registering. The jobs that 

they are posting and applications that they are making. All of these things, we want to ensure that 

jobs seekers are able to make multiple applications…500,000 applications are made each month! 

That they are applying to the job that means something to them. Employers are posting the job. 

Posting real jobs that actually want us to hire. That if a job seeker applies through it..they are 

going to get response. All of these things. The business  side metrics of how many of our 

employers are buying. What is the re-buy rate. All of these things that are important. Really just 

like the matches that we make. Of course that is the big one and facilitating the matches.” 

Overall, JobMatch is developing an ecosystem for job search and hiring at the BoP using 

a digital platform and innovative technologies that not only drive profitability but also bring 

significant social impact. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Accessibility to target 

market, socio-economic and 

socio-cultural constraints 

Difficult to access BoP users, 

uneducated populations, 

financial constraints, 

language barriers 

Technology 

constraints 

+++ Resource shortages and poor 

infrastructure  

Founders struggle to find 

skilled technology staff 

Social 

constraints 

+++++ Difficult to engage with end-

users, technology adoption, 

customization 

Users absent from social 

media and other channels, 

face-to-face, print, and 

billboard advertising 

necessary 

Institutional 

void 

+++ Lack of a regulatory policy 

regarding hiring and firing of 

informal workers, very low 

basic minimum wages, and a 

socio-culturally and 

linguistically diverse market 

Lack of a regulatory 

mechanism that addresses the 

cash-based “informal 

economy” 

TBI support 

and services 

++ Government funded TBI 

program for legitimacy and 

access to data 

Joined program to become 

part of the skill development 

ecosystem setup by the new 

government 

SMACIT/LEIT +++++ High dependency on cloud, Web, mobile web, and 
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mobile, and analytics smartphone app considered 

channels to reach customers 

Social 

engagement 

capability 

+++++ A mix of offline and online 

techniques to drive social 

engagement, important to 

win trust of customers, low-

cost marketing ideas that had 

high visibility 

To engage with customers 

manual job lists were started, 

followed by digitization, the 

founder went to the field to 

meet potential customers 

Business 

affordance 

+++ Access to network and 

ecosystem, insights on 

government programs for 

skill development 

Joined the Skill India and 

NDSC programs 

Technology 

affordance 

+++++ Leveraged SMACIT to 

develop LEIT to take 

advantage of affordable, 

simple, scalable technologies 

Platform based technology 

with SMACIT modules 

Social 

affordance 

+++++ Focus on local 

customizations helped 

develop further innovations 

and learn about user 

preferences 

Multi-lingual web and phone 

response modules 

Frugal business 

model 

innovation 

+++++ Freemium-Premium model, 

focus on value creation, use 

of platform ecosystem and 

network effects 

Range of services based on 

budget, multiple marketing 

channels that are accessible 

by end-users, low-cost 

services 

Frugal 

technology 

innovation 

+++++ Two-sided platform 

ecosystem, mobile enabled, 

web and mobile web 

supported, IVR innovation 

for illiterate users 

Focus on provision of value 

to both employers and job 

seekers, use technology as a 

delivery mechanism 

Frugal social 

innovation 

+++++ Affordability of the services, 

local IVR languages, better 

jobs, poverty alleviation, 

convenience to employees, 

reduce exploitation of job 

seekers 

JobMatch considers itself a 

for-profit social enterprise 

and its business decisions are 

centered on social innovation 

Financial 

performance 

+++++ Recent infusion of $10 

million by VCs 

JobMatch relies on small 

margins while delivering 

high value 

Technology 

performance 

+++++ Analytics and mobile driving 

better job matching 

World bank volunteer data 

scientists helping with 

matching algorithm 

Social / 

Environmental 

performance 

+++++ Focusing on employee 

retention rates, improving 

skills, better payscales, etc. 

Partnering with government 

to inform about regulatory 

mechanisms and policy 

initiatives 

Table 3-14: Summary of JobMatch case 
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3.3.2.4 Within-Case Analysis: IndiaTBI-2 

IndiaTBI-2 is an autonomous incubator that is located on the campus of one of India’s 

premier business schools. It was set up with support from the state government to promote 

innovation and entrepreneurship in India. It offers various services to the startups that it supports. 

The incubator is mature and offers three main types of services – incubation, learning, and 

research. The learning and research are amalgamated with the business school while the 

incubation is an autonomous service. 

“One is incubation services to the startups. We have research as well so we have faculty for 

conducting the research. Then there is learning. We do teach entrepreneurship courses. We have 

a course for family business and we have a course for women entrepreneurs. This has been here 

around 12-13 years now. I have been in this organization for 4 years now. I am the mentor-in-

residence. We are the incubators for 25 companies right now. I do provide mentoring for all of 

them. I also advise the TBI to figure out what can be done and what others gaps we have in the 

ecosystem that need to be addressed. Recently we have started incubator for the non-profit firms 

as well.” 

The mentor of the TBI did not identify particular constraints, but rather focused the 

conversation around problems that the TBI wanted to solve. 

“Most Indian startups make the mistake of being purely IT focused. Bangalore has invented 

nothing. Zero. These days they have come up with e-commerce. They have couple of templates. 

You download them. There are other sources too. So there is nothing about technology at all. I 

generally categorize Indian startups in three categories. First, whatever is successful in valley 

(Silicon Valley) they immediately copy that, IoT or whatever…The second start up is the one that 

is solving Indian problems. India has enough problems to get solved. You pick up a problem and 

start to solve it. If every Indian pays you a dollar you are a billion dollar company. This brings 

some technology in to support the business. This does not mean IT alone. The third category is 

disrupting innovation. This means there is something, some innovation, the whole world has it. 

They have the copyright. There is Java you can do something with it. There is IoT and all. This is 

all about application. This is not disrupting any front end technology.” 

To address this problem, the TBI focuses on incubating startups that solve real problems 

using IT as an enabler and not focusing on the technology alone. The TBI also avoids incubating 
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startups that mimic the Silicon Valley business models that are app-driven. The TBI is conscious 

of the contextual constraints and requirements of the Indian ecosystem. 

“Impactful, innovative and implementable idea. We are very picky about this. Sitting in 

Bangalore and happy to say that we don't support many of those technology based just pure play 

app guys and the copy cats. We completely say no to them. We help entrepreneurs solving some 

real problems. Technology could be an enabler. Sitting in Bangalore I am sure that IT is there 

but this should not be the major focus. The problem and the solution should be the major focus.” 

The strategy of the TBI is to incubate startups that have a high potential to make a social, 

environmental, business impact and not necessarily chase sophisticated technologies.  

“If you look at IoT then lots of people do IoT. A lot of people do e-commerce. We don't care 

about the trendy sectors. Irrespective of trending business models our entrepreneurs are trying to 

solve some serious problems…which makes a lot of impact.” 

Among services available to startups, the most important is mentorship. Early-stage 

startups require a lot of mentorship to help them establish credibility and legitimacy. The TBI 

plays a primary role in this process. Academic and scientific expertise is available through the 

TBI’s ecosystem. Access to physical and digital resources as well as knowledge sharing 

workshops are also made available. 

“An entrepreneur has free spirit and he is self-driven. That's why he/she is an entrepreneur. For 

this the entire facilities are available like faculties, if someone wants to go deeper in marketing 

they can ask the best faculty in marketing. They can get the mentors over here. We have MOU 

with Indian Institute of Science and IIITB. So if we face any technical challenge we connect them 

to go there to use the labs or talk to the faculties there and get their problem solved in a 

technological way. There is a very strong public policy expertise...access to the local government, 

etc. We encourage entrepreneurs to use the resources and the best faculty so that they can 

achieve the best they can. We guide them on few things. There are 5 professors who teach 

entrepreneurship. They so a lot of workshops. So we encourage our incubatees to attend some of 

these workshops and learn the lean canvassing models and for them to put these business plans 

on a chart so that they could utilize this. We have a monthly review of their business, how are 

they doing which will also help us to renew the incubation a lot in a way providing lots of 

subsidized services for making sure that they are utilizing it properly.” 
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In exchange for these resources and services, the startups that are part of the incubation 

program provide a 5% equity stake to the TBI. 

“We take 5% on equity and then subsidized rent here for the place and how many seats they 

want. We have programs for students. This is for the students who would like to start a company 

while they are studying…everything’s free. They can come in, take a seat and start working.” 

“We have some 25-26 types of services. Our past incubatees, lawyers, secretaries remain 

connected…so that they can be reached for any expertise. We don't endorse anybody but we refer 

our own people. We use lawyers, accountants, etc. We ask startups to go and talk to them and see 

if they can help. All of this is free.” 

The TBI designed an innovative business model to become successful in the Indian 

context. It operates as an incubator, an accelerator, and a co-working space simultaneously. It also 

promotes research and learning. It is a central part of the technology startup ecosystem of the city. 

“We have three areas. Incubation, research and learning. We have a batch model like an 

accelerator. The ecosystem defines our success. Funding is just one element of it. We completely 

ignore that fact. We don't worry. For the incubator, we really believe in learning from failure… 

sometimes we are happy that we have more failures than success because we gave them the 

platform to fail. To try to do something ahead of their time. Research is done with academic 

partnership and rigor.” 

As the TBI is focused on real problems facing India, it has a robust setup for driving 

social innovation programs.  

“So we have a program named launch-pad. This is a 3 months course. This is a time you give 

yourself to think if you want to quit your job or you want to go back to it. So this was a major 

initiative last year. We organize business plan competition. The schools, students, entrepreneurs 

can participate. This year we are doing a social enterprise specific competition which we are 

helping also. From a learning point-of-view, as a school, this type of entrepreneurship is a part of 

the curriculum. So everyone will learn social entrepreneurship. This is not an elective. We keep 

looking at what needs to be done. We saw that there is a focus around the non-profit sector, that's 

when we partnered up with one of the major ad agencies and told them that we have launched an 

incubator for the non-profits which is pretty unique in the world. We want to bring the efficiency 

of what we teach to the enterprises. We teach the NGOs as well. Every year we come up with 

what needs to be done and there are some structural elements that we put in place.” 
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IndiaTBI-2 leverages its ecosystem of practitioners, VCs, researchers, alumni, students, 

and other incubators to bring significant knowledge resources to its startups to help them become 

successful. 

“We bring in a lot of practitioners. This is for the incubatees as well as anybody in the city who 

would like to learn. Last month we did a session on entrepreneurship. There were 5-6 

entrepreneurs there. Some of the incubatees that have graduated came and talked about what 

made them startup. So 30-40% people from this become entrepreneurs. We pick up themes on HR 

or employee related thing. If people want to do workshops then that is a paid service. We bring in 

experts and do workshops on a particular area.” 

“Coming Wednesday we have a mixer. Many entrepreneurs come and chat. We bring someone 

very informal and we casually chat up. This is just to have conversations and exchange ideas.”  

The TBI believes in not defining success monetarily or by funding of startups. It is 

focused on growing the ecosystem and creating a space for sharing of entrepreneurial knowledge. 

 “That’s the thing. We don't worry about defining our success. It is sad that the market defines 

success as ‘how many startups were funded?’ This is very bad. For us it is about how many 

startups are we touching. Last year we had 400 sessions so we touched 4000 people. Either they 

were entrepreneurs or they decided to become entrepreneurs after attending our session. That's 

how 25 new companies got incubated. Some got funded, some got amazingly valued, some got 

shut down. But if we put numbers on them then you will be falling in the trap of following the 

trend.” 

“Because of our efforts, there are more and more incubators coming up. There is learning and 

we are trying to do a ‘train the trainer’ program. We train them more on incubator, how to run 

these things and make sure that they don't fall into the trending trap. Now also we look at the gap 

of non-profits. Nobody is taking care of this. This is available, but NGOs have no idea on how to 

approach that. Most of the money goes into the big NGOs. Our people are doing great work but 

they have no idea how to streamline in a professional way.” 

Overall, IndiaTBI-2 is making an impact within its region and helping foster a more 

vibrant digital innovation ecosystem that is rooted in solving social and business problems in 

India while simultaneously providing value back to the ecosystem participants. 
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3.3.3 Within-Case Analysis: The IndiaTBI-3 Ecosystem 

Three firms were studied within IndiaTBI-3. These firms (eLearn, RuralHealth, and eBiz) 

were included based on the three different industries (education, health, and service management 

respectively) they represented and their founding contexts. The firms were established 3 to 5 

years ago, had less than 25 employees, and wanted to solve difficult problems within the India 

such as improving the quality of workforce development programs, increasing accessibility to 

good quality healthcare services for rural populations, and helping SMEs transact among 

themselves. The founders were motivated and driven by a strong sense of making an impact in 

the lives of people and contributing towards the progress of the country. The founders of eLearn 

funded their startup themselves initially and later sought external funds while RuralHealth and 

eBiz received seed funds. A number of informants were interviewed and archival data was used 

to triangulate the findings. The table below summarizes the contextual characteristics. 

Characteristic IndiaTBI-3 eLearn RuralHealth eBiz 

Domain Technology Education and 

Training 

Healthcare B2B platform 

Founding 

Context 

Launching a 

space for young 

digital 

entrepreneurs 

and innovators, 

take advantage 

of government 

funding and 

support for 

digital startups, 

TBIs, and 

innovation 

Stumbled into 

the e-learning, 

skill 

development, 

and workplace 

training 

industry while 

working as an 

IT professional 

in a large 

multinational IT 

company. Saw 

an opportunity 

to expand into 

several sectors 

in India 

Saw a gap in 

the delivery of 

last-mile 

healthcare 

services in rural 

areas in India 

Two U.K. 

based co-

founders 

discovered that 

buying and 

selling 

businesses in 

India is 

extremely 

challenging and 

socially 

restricted. 

Decided to 

develop a 

digital platform 

ecosystem 

Founding 

Team 

3 serial 

entrepreneurs 

Single founder Co-founded by 

2 ex-IBM 

employees 

Husband and 

wife 

Initial Funding Self Self Self, angel 

investors, 

family and 

friends 

Self, family and 

friends, angel 

investors 
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Informants 3 co-founders, 1 

manager 

Founder and 1 

Director 

Co-founders, 

CTO, and VP 

Co-founders 

Archival Data Marketing 

materials, 

website, and 

articles about 

successful exits 

Marketing 

materials 

Marketing 

materials, 

website, and 

reports 

published to 

seek funding 

Marketing 

materials, 

website, and 

reports 

published to 

seek funding 

Table 3-15: Characteristics of firms in IndiaTBI-3 

The table below provides a description of the three startups. 

Case 

Site 

Firm 

Pseudonym 

Contextual 

Description 

3-1 eLearn eLearn is a knowledge and learning management, training, and 

skills development organization. Its mission is to transform 

organizations by equipping leaders at all levels with the skills and 

knowledge they need to excel. It aims to motivate and inspire 

learners to develop relevant skills, knowledge, and behavior to 

succeed in a turbulent global environment. The founder worked as 

an IT professional before he was assigned a project related to 

implementation of an e-learning program and he decided to 

become an e-learning specialist. Finally, he saw enough 

opportunities in the market to leverage emerging technologies and 

new educational platforms to launch his own venture. eLearn 

provides face-to-face and virtual workshops in organizations 

around the country, providing affordable  skill and competency 

development for their employees. 

3-2 RuralHealth  The founder of RuralHealth worked as a technology solutions 

manager for a large US-based software services company in India. 

A personal situation motivated him to find a solution for 

delivering last-mile healthcare services in rural areas using 

technology interventions. Using a mobile-based digital platform 

and a unique hub-and-spoke system of care delivery, RuralHealth 

was able to foster an ecosystem consisting of doctors, nurses, 

NGO workers, technicians, and medical assistants to deliver 

healthcare services in remote areas in an affordable and 

sustainable manner. In this way, RuralHealth was able to deliver 

primary care services, pre-natal care, post-delivery care, 

preventative medicine, and various other types of services to 

remote areas whose populations were ignored by government or 

private health services. RuralHealth has a core team of 55 

members with 170 NGO health workers spread across six Indian 

states covering about 3.5 million people and has provided services 

to more than 500,000 patients. 

3-3 eBiz Founded by a husband and wife team, eBiz is a platform for 

connecting small business owners who want to sell their business 

with buyers who are looking to buy and/or run a business or 

simply invest in a business. Personal circumstances led these co-

founders to come to India, leaving behind well-paying jobs in the 
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investment banking industry in London. After witnessing what a 

relative in India had to go through to sell his small business, they 

were determined to find a better way, a digital way, a more 

convenient way that protected both the buyer and seller and also 

fit the social norms as well as privacy regulations. This led to the 

founding of eBiz. Although services like eBiz exist in the U.K. 

and USA, the social and contextual conditions in India made this a 

particularly challenging business to launch and run. However, the 

founders decided to use a mobile-first, cloud-based digital 

platform approach and curated an ecosystem that was searching 

for such a solution. They faced several constraints and challenges, 

but were able to negotiate them using their past experiences and 

entrepreneurial abilities. Today, eBiz is very successful and is 

launching into several business verticals across multiple cities in 

India. 

Table 3-16: Contextual descriptions of firms in IndiaTBI-3 

3.3.3.1 Within-Case Analysis: eLearn 

eLearn is a knowledge and learning management, training, and skills development 

organization. Its mission is to transform organizations by providing training and knowledge 

management solutions by leveraging emergent digital platforms and mobile apps. We begin by 

highlighting the founder’s background and how he discovered the problem-solution domain.  

“As an IT professional, I worked with various organizations, selling various HR services from the 

recruitments, advertisement, staffing, you name it I did it. And my last stint was with ABC, where 

I was heading the e-learning business. I spent with them around 2 ½ years, the gentleman who 

hired me moved out and the gentleman who came had no vision about e-learning, so I was more 

of doing the events in that organization and although I was living events because my wish of 

going out and meeting people was getting fulfilled. But somewhere deep down I was thinking that 

there is something which I missing and that is what was learning solutions. So, I thought of my 

own startup, and that was at the time when Coca-Cola called me. I had serviced them in past, 

they called me and ask whether I’m still there in e-learning. I asked them what they’re looking at, 

they said that they have a problem area and whether can I give them a solution and that is how 

eLearn came into existence.” 

One of the biggest institutional voids that the founder discovered was related to the 

education system in India. According to the founder, the void left by the education system 
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provided an opportunity for eLearn to develop products/services to help fill the void and in the 

process become profitable as well as create an impact. 

“If you still look at the education system in India, we still do a lot of manual teaching, which is of 

poor quality. And we learn through the trainer or teacher standing in the front of a room…and 

they ensure that we are studying and consuming content…self-study is still not that great 

here…we are still 2% or 3% or 4% of people who self-study…or until and unless I’m a 

professional like a CA or lawyer or doctor…next level of study where I know that if I don’t self-

study, I will be out of my profession, then only I would do it. But even if you look at the large 

workforce which is into sales or operations and if you tell them that you need to do self-

study…for product development, innovation, and sustaining competitive advantage, they will be 

like to hell with that, why do you want me to do it?” 

 

“Actually we have not been able to give the right counseling to our kids who are entering the 

colleges because we’re not producing the right skills. So, at the end of the day, when you’re not 

given the right skills, you’re not being hired by the industry, so that is one of the 

challenges…India’s IT exports are $150 billion and some export must be happening in the e-

learning sector as well…it is a good number…but the government does not recognize it…the new 

government has taken some steps saying that lets develop an industry, but the classifications are 

still based on old terms like IT, ITeS (Information Technology-enabled Services), product-based, 

service-based, etc.” 

The founder pointed out that affordability of e-learning services was a major concern 

among customers and this leads to many business constraints for the vendor. 

“Especially if you’re in the training industry, you have got the least budget, so you have got to set 

the price lower every year. You cannot go on saying that I want to increase the price by 2% or 

5% this year, they always want to cut down…so, it becomes very funny, the inflation is going 

higher, the price of everything is going high but the industry wants the training prices to come 

down. This makes business challenging and forces us to deliver more value for money…it’s been 

said in India that, every day there is a new e-learning company that opens up and the second day 

two are closed down.” 

The founder also highlighted the lack of policy regulation to support e-learning 

businesses and how it causes a problem for hiring the right talent to work in that industry. 
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“But there had not been any policy or regulation on the e-learning, so we are still being governed 

under the ITeS act. It’s a pain you know, if you go to Canada, there is a separate ministry for e-

learning, so it is definitely a pain and you don’t get any help. You say that you are into e-learning 

but you will be registering yourself into education or somewhere else. So, I think the government 

needs to take a call on this.”  

“Getting the right HR resource is a big constraint, because we don’t get good people… There are 

not many courses which are aligned to e-learning. So there are instructional designers who work 

for us…there have been some industry bodies which are doing a little bit of policy work,  but 

there has not been any special training by any large university or institute for that. We have 

instructional designers, we have graphic designers, and programmers…but nothing that will help 

you launch your career in e-learning.” 

Some technology constraints, specifically related to mobile technology were highlighted 

in order to emphasize the fact that the e-learning industry needs to catch up with other industries 

in terms of adoption and credibility. The founder blamed the adoption of stop-gap technology 

measures and lack of dedicated apps for this. 

“Today we use mobile for everything, we eat, we sleep, we talk, you travel, everything you do on 

you mobile phone. When you have to book a taxi, you do it on mobile, when you go shopping, 

while ordering food, chatting, you’re doing everything on mobile phone. But when it comes to e-

learning, it is still not happening the way it is supposed to be happening. Largely mobile learning 

has constrained itself in a responsive websites (using mobile web). Like somebody would ask 

whether you own a website, can I open it on the mobile and he would say that yes I have made it 

responsive. So, the content gets crunched and you don’t get optimum output out of it.” 

From a social point-of-view, traditional Indian societal mindset has always pushed 

children into getting a technical or medical education, and therefore e-learning is not very widely 

accepted as a legitimate medium of instruction. Even in the corporate environment, e-learning is 

rarely accepted by traditional managers and executives. 

“In India especially, people are not receptive towards e-learning even in corporate 

environments…it is actually a problem with our upbringing. We had our parents telling us that 

you need to be a doctor or an engineer and you need to study hard…by the time you reach to that 

level and you join an organization and the HR person tells you and asks you to go for training, 



 

244 

 

you say to hell with that. The person feels that I’ve studied a lot. Don’t tell me to do it again and I 

won’t be attracted towards classroom training or e-learning. It is not in my genes.” 

To address these constraints, eLearn developed certain capabilities that were demanded 

by the environment that the business was operational in. First, as the business was bootstrapped, 

eLearn needed to find affordable business infrastructure and services without making a big 

investment in property or rental spaces. Furthermore, eLearn needed to connect into the venture 

capital and startup community and expand its network to seek mentoring and other services in 

order to expand its business and operational expertise. The founder was well-acquainted with 

IndiaTBI-3 due to its reputation and chose it as the co-working space to operate from. 

“IndiaTBI-3 gives me the peace of mind, to be honest. I don’t have to think about anything from 

the administrative perspective. Whether it is power or whether it is network or whether it is water 

or sanitation, don’t have to think about that. So, that’s what it gives me. Also it is very 

strategically located; some of my clients are just across the road. So, you have a good location 

and you also get the peace of mind and that is something which you can’t get everywhere. And 

the kind of people you meet, you get to meet a lot of people and you keep on learning a lot of new 

things because the kind of industry we are into, it is always good to get new ideas and new 

thoughts because learning is an ongoing process - that’s what we believe in.” 

eLearn uses SMACIT technologies to work around some of the inherent technology 

constraints. 

“Definitely, we have a SaaS model, but there are some of the clients who are not comfortable 

with the SaaS model. Some of the clients were working in the BFSI (Banking, Financial Services 

and Insurance) segment, they’re very picky about the security of the content and everything and 

everything has to be in-house. So, it depends upon what exactly the client wants.” 

“We have an app that’ll give you an opportunity to collect attendance records using smartphones 

during the training program…you can give your feedback for that training program 

instantaneously…you can do an assessment that is both, online and offline. We have entered into 

3G data speeds and 4G is coming soon!” 

“We work very closely with the manufacturing sector…today we work with Honda cars, Maruti 

Suzuki, Yamaha, Coca-Cola, etc. So, manufacturing is a very strong area where we work. So, 

generally we try to ensure that we use analytics to cut down human touch wherever it is not 

required. You can actually leverage emerging technology...” 
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One of the ways eLearn addresses social constraints is to focus on relationship building 

and engaging with customers over the long term. Furthermore, due to the founder’s past 

experience and contextual knowledge about the constraints within the industry, eLearn has 

focused on developing highly affordable solutions that appeal even to its larger clients. 

“One of the challenges in the training industry is acquiring the customer…it is very challenging. 

So what we ensure is that when we acquire a client, the repeated business should keep on coming. 

So that you recover the cost while you do a number of trainings because acquiring a new client is 

always at a higher cost…we serve them in such a way that they should not leave. 70% of our 

efforts go in servicing the existing clients, so that’s what we believe in. 

“In fact while we gave them the solution, they were quite worried about the costs…but what we 

gave them was almost 60 to 70% less than what they were getting, so they cross checked with me 

a number of times, they always kept on asking me whether I could deliver at that price, whether 

could I do it…I said yes I know what I’m giving to you and we delivered to them and after that we 

worked with various other clients. So, today we have a number of large clients in the technology-

based training industry where we cover e-learning, mobile learning, video based learning and 

knowledge management solutions.” 

These capabilities provided eLearn with certain affordances. First, by setting up office 

within the IndiaTBI-3 incubator, eLearn was able to outsource most of the basic business, 

administrative, and infrastructure functions. Thus, it was able to focus on its core business and 

this allowed the founder to design innovative solutions. The fusion of digital and physical 

services provided by IndiaTBI-3 afforded eLearn with the ability to focus on its service-based 

model. For example, discount coupons for AWS services, Google Apps, and access to corporate 

Dropbox accounts helped with avoiding unnecessary costs and streamlining the business. 

“The peace of mind I got from IndiaTBI-3 allowed me to only worry about things that were 

important for my startup. I wasn’t bothered about daily operations.” 

Through SMACIT solutions, eLearn was able to create affordances of connecting with 

users and ensuring that the training exercises were conducted promptly with almost instantaneous 

feedback mechanisms. This prevented the users from ignoring emails regarding training 

exercises. 
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“And from assessment perspective also, you want to run an assessment exercise…that can be 

done either through a webpage or through the app…Let’s say that I want to run the assessment 3 

days down the line or 10 days down the line, I can send a mobile notification to everybody…as 

soon as are connected to the internet or data network, you get that the exercise downloaded onto 

your mobile…so you don’t have to wait for people to do it on a desktop…because today’s mobiles 

have nice display size…and processing power.” 

With social engagement capability, the founder established social affordances with close 

interactions with customers, to the point of co-creating valuable products for them by following 

the continuous service improvement paradigm. 

“It primarily comes down to trust that you build everyday with your customers. We work with 

them on customizations, we service them continuously. 70% to 90% of our time is spent on 

servicing current clients. For instance, I called up a client on Monday and told them that the 

price they want the services for is unaffordable for us…it is too low. They accepted it. I have been 

a salesman, so I knew that a call would help build credibility and trust. So, you have got to have 

that connection with the clients.” 

 

These affordances facilitate frugal IT innovation capability for eLearn. First, eLearn was 

able to design an innovative business model and introduce multiple lines of business that 

provided more affordable and simple solutions to clients.  

“So, our business model…we work across industries and learning domains…any client who 

comes to us, we say that we are more than only an e-learning company…we are a classroom 

training or in-person training company as well…to an extent…the revenue also comes from 

multiple service lines because that’s where the industry is going now. And we’re bringing 

technology where we would say that if the clients are not buying this app, we will definitely give it 

to them free of cost…and let the data show them the results. So, that’s what we are doing.” 

“We do soft skills, we do technical training, we do behavioral training and job-related training 

programs. The other line of business is where we mostly do the experience-based learning, so it 

could be outbound training, we do a lot of activity-based training programs, we do trainings 

related to emotional intelligence which is required these days because of the kind of life we are 

living and the diverse workforce in firms. So, we do a lot of those kinds of training, we do the 

content development, we do a lot.” 
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The founder’s contextual knowledge about how the industry could be serviced in a more 

meaningful and impactful way helped shape the business model. 

“Because learning is a very strategic piece in the organization and it gives you an edge…the 

more training programs, the better the workforce. I understand this from experience, I 

understand the organization, I understand people, and I know what I have to deliver to them. 

That is why we do not change our trainers that frequently. Some of our trainers who have been 

with us…we ensure that they don’t go anywhere else. Because you know that you have been doing 

10 trainings, so you understand what the problem areas are, what the right answers for them are, 

how you have tweaked it because if you will move out, the next person will not be able to make 

those subtle changes.” 

With the development of the digital learning platform, eLearn has been able to tailor its 

learning modules to work with slower 2G and 3G networks over its smartphone app. It uses light 

data and streamlined protocols with compression on graphics, etc. that make the learning 

experience very rich even on lower-end smartphones with older processors. 

“Wherever you find the network, you can download the small bytes of learning, we call them 

‘mini bytes of learning’…these are 2 minute videos and whether you’re online or offline, you can 

actually view it. And once you view it, it automatically becomes your anchor link and you can 

further download it. So, I believe that will be the next age of learning because I understand that 

today we’re living in the technological world where everywhere or anywhere you see technology 

but I always say that technology enables and disables us. So, in today’s world when you don’t get 

a reliable data network it disables you more than it enables you. So, that’s where we are bringing 

in the innovative technology in our training interventions these days.” 

With respect to social innovation, eLearn is actually impacting the learning industry in a 

way that it is shifting from being a cumbersome, low priority business unit, to being one that is 

seen as highly responsive with results-oriented and delivery-oriented vendors in the market. 

“You’ll be surprised know that with some of our clients, we just work sometimes with the PO. We 

deliver almost half million rupees kind of projects without any payment agreements. We just 

acquired a very big client and we were developing a video for them, they gave us the purchase 

order and the work just went on....and we were working day and night, my team was working on 

Friday, Friday night, Saturday, Saturday nights, Sunday, Sunday night and we delivered to them 

on Monday. Then I hinted to them that the scope has gone beyond the budget and the original 
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scope of work, however we will not discuss the commercial things at this point of time because 

that is not our ethics. I told them that he will definitely come back to you. They were shocked!” 

With respect to performance, eLearn is clearly focused on building value for its clients 

through its technology-enabled training interventions. 

“Success according to me is when the client says that we have added value for them. That is what 

success means to me. When I get the repetitive customers, definitely it is a success. You have 

serviced them well, that’s why they have come back to you, so that is the only tool to measure. As 

we have to train companies, we believe in giving skill enhancing training and development for 

them. So, we do spend a lot of money and time on enhancing the skills also. So I have given 

everybody a target.” 

The eLearn approach is more forward-looking and expects SaaS-based training to be a 

high-growth industry over the next few years. 

“The market is growing and as India is becoming more matured in e-learning, then definitely 

there is a lot of scope for growth. The e-learning market is still growing and there is a dire need 

for learning management systems because we are still not there yet…if you look at the Indian 

scenario from the learning management system point of view, I would say 90% of the market is 

still open…you have to procure it and you have to have the SaaS model and that is not an easy 

thing, that is quite a cost, especially the content creation. We plan to work with freelancers in 

online communities to manage those costs.” 

In summary, eLearn is working on changing the elearning industry within India and is 

leveraging digital technologies to address some of the inherent behavioral, social, and technical 

constraints. The table below summarizes the findings. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Affordability, HR resources 

trained to work in the e-

learning industry. 

Inflated pricing for services due 

to the lack of competition as 

well as lack of new entrants 

Technology 

constraints 

+++ Mobile-based e-learning is 

a nascent industry  

Most professionals and 

executives think of e-learning 

as a passive, leisurely activity, 

so the need for technology to 

change this is immense 

Social 

constraints 

+++ Behavior and attitude 

towards adoption of e-

learning 

People are not receptive to e-

learning in any format – 

desktop, mobile, mobile web, 

etc. 

Institutional +++++ Lack of policy/regulation e-learning companies are 
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void around e-learning and e-

learning companies, lacking 

education system that 

encourages and rewards 

self-learning 

classified the same as IT 

companies, even though they 

are very different, the education 

system is based on an in-person 

attendance-based model 

TBI support 

and services 

++ Basic infrastructure, 

networking, and mentors 

More geared towards a co-

working space than a traditional 

incubator 

SMACIT/L

EIT 

+++ SaaS model with support 

for analytics and mobile-

driven learning 

SMACIT essential to move 

industry from desktop to 

mobile-based 

Social 

engagement 

capability 

+++++ High engagement with 

customers, service and 

customization are key 

Building relationships are most 

important for repeat customers, 

provide more affordable 

solutions than those already in 

the market 

Business 

affordance 

+++ Used IndiaTBI-3 services 

and resources to allow 

focusing on core business 

Affordable services allowed the 

use of funding and time towards 

business development 

Technology 

affordance 

+++++ Ability to reach the end-

users anywhere-anytime 

SaaS, cloud, mobile, web, 

analytics, and platform 

Social 

affordance 

+++++ High customization and 

service. Changing 

perceptions about e-

learning vendors 

Trust building, credibility 

Frugal 

business 

model 

innovation 

+++++ Focus on multiple business 

lines, freemium-premium 

model, maintain high 

quality trainers as HR is a 

constant challenge 

Generate revenue for the lowest 

common denominator of 

customers 

Frugal 

technology 

innovation 

+++++ Design for constraints such 

as slow network 

connectivity, slow 

processing smartphones 

Use SaaS with mobile modules 

and built-in analytics 

Frugal 

social 

innovation 

+++ Design for behavioral and 

attitude change 

Enable anytime-anywhere 

training, mobile authenticated 

attendance, etc. 

Financial 

performance 

+++++ Big clients, bootstrapped Secured funding, growth 

oriented planning 

Technology 

performance 

+++ SMACIT based technology 

interventions  

Tracking technology 

performance with standard 

metrics 

Social / 

Environmen

tal 

performance 

++ Impacts within clients and 

industry 

No policy work so far, but 

potentially in the future 

Table 3-17: Summary of findings from eLearn case 
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3.3.3.2 Within-Case Analysis: Rural Health 

RuralHealth was founded to address the healthcare services delivery gap in rural areas. 

Although healthcare is fairly accessible in urban areas in India, the rural areas seem to suffer 

because of their remoteness and the higher costs of service delivery. Therefore, RuralHealth 

chose to strategically address this issue by developing simple, affordable, and community-driven 

solutions. 

RuralHealth 
Platform

Text 
Message
Module

Community 
Worker 
Module

Patient 
Module

Government 
Module

Pharmacy 
Module

Analytics 
Engine

Medical Info 
Module

Location/
GPS 

Module

Government 
Workers (ASHA)

Doctors and 
Nurses 

(Hub-and-Spoke)

Community 
Workers

Patients

 

Figure 3-3: RuralHealth Platform Ecosystem 

“The whole premise of starting RuralHealth was to provide affordable and accessible healthcare 

to the last mile using technology intervention. We all know that there is a huge demand and 

supply gap in the rural space, especially when it comes to healthcare. And the only way we would 

be able to solve that problem is to use technology effectively, in an optimized way so that 

whatever the resources in terms of the doctors, paramedics, and others, they are used effectively 

in delivering healthcare.” 

This vision was driven by the founder’s background and personal circumstances that 

motivated him to find a solution to the voids in rural healthcare. 
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“Some of my personal circumstances led me to start RuralHealth. We have seen in many cases 

the whole business model or the whole solution delivery is actually driven around hospitals. 

When a patient comes into the hospital all the technology comes into play like the patient 

registration, billing, pharmacy, etc. And the moment the patient leaves the hospital, the patient 

loses all contact with the doctors at the hospital. We built a cloud hosted platform, which 

captures the entire flow of the patient right from the last mile, from remote locations like villages, 

etc. The data is captured on smartphones by community health workers who are actually 

members picked up from the rural community, mostly women in the age range of 22 to 50 years of 

age, who are trained on technology and healthcare.” 

RuralHealth encountered a number of business constraints during the initial phases of 

setting up the ecosystem. In particular, these were related to financial constraints and proving the 

success of the business model to the investors as well as the government. 

“Yeah, there have been several challenges on that. We are a for profit entity and we got the 

initial funding from a venture fund, then the Angel investors came in…but the proving of the 

business model was difficult initially...proving of the model was really tough…because how do 

you identify the revenue model? How do you ensure that the patients are willing to pay for the 

services and they can afford those services as well? So, that really took time. There are hardly 

any for-profit sustainable models in India in terms of healthcare. So, we have learnt through the 

hard way.” 

Besides these constraints, a major issue was regarding HR. In order to foster the last mile 

ecosystem for care delivery, RuralHealth needed to hire and train community-based health 

workers. Although ASHA5 workers were available through the government, RuralHealth wanted 

to maintain a higher standard of care and decided to employ its own caregivers and doctors. 

“These health workers are our own employees, they are not ASHA workers…they work with the 

ASHA workers of the government for various information gathering and optimization. The 

doctors are also on our payroll in a combination like full time, part time, consultants…depending 

on the type of need which we have. So, that’s the arrangement we have with these people.” 

                                                      

5 Accredited social health activist (ASHA) is a community health worker program instituted by 

the government of India's Ministry of Health and Family Welfare (MoHFW) as part of the National Rural 

Health Mission (NRHM). The grand total number of ASHAs in India was reported in July 2013 to be 

870,089.  
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Social constraints around ASHA workers and their inadequate training with respect to 

handling emergencies as well as their manual reporting processes resulted in the strategic 

decision that RuralHealth made in hiring its own health workers. 

“We did this because turnaround time in case of ASHAs and the pregnant mothers is pretty high 

because from the information captured by ASHAs on a hand written note, by the time it reaches 

the doctor, in many cases they are not able to quickly react to any high risk pregnancies and 

issues whereas in our case, since everything is digitized, the reaction time is pretty quick. So, we 

are able to quickly identify any high risk pregnancies or any issues and take precautionary 

measures, so, thereby reduction of MMR and IMR.” 

Some of the technological constraints revolved around the difficulties involved in 

working with devices and software in rugged, remote locations and therefore RuralHealth had to 

design its hardware, software, data protocols, and other equipment in a customized manner and 

then train the end-users to adopt these technologies. 

“Just to give an example, when we introduced smartphones to be given to these health workers, 

in their life they had never seen a phone…let alone a smartphone. So, when we did a project on 

mother and child care, they were supposed to enter roughly around 50 sets of data…and we did 

some research on how much time it takes to enter the data on a paper versus a tablet versus a 

smart phone. And around one and half years back, the time taken to enter the data on smartphone 

was double the time taken on a manual paper. Within a year and a half, it has totally reversed, 

meaning that the time taken on smart phone is almost one third the time that they need to enter 

the data on paper. So, because of the training which we have given to these people, these health 

workers, initially there was lot of inhibition, they were thinking that they can’t use and handle 

phones - like even a small swipe on a smart phone was very difficult for them because we had to 

consider the case like their hands are sweaty or having dust and other issues. So, we had some 

issues on the smartphone behaviour as well in the rural areas, in heat, dust, sweat…we managed 

all of that.” 

RuralHealth developed certain capabilities to overcome these constraints. This included 

seeking the help of various agencies, including government and private grant organizations. 

However, to get the business model launched and verified, it sought help from IndiaTBI-3. 
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“IndiaTBI-3 helped us on preparing the investor deck, on preparing the financial model because 

for being a pure startup you really don’t know that what exactly the investor wants, what kind of 

things that they are looking for, how do you design on your unit economics and all of that. So, 

through their early stage accelerator program we were able to get a lot of valuable services.” 

“We have been a little picky in choosing what would be good for us and how we can extract 

benefits out of that…the accelerator programs were really good in designing our collaterals, 

challenging us on our business model and ideas to get us ready for investors.” 

To address its technology constraints, RuralHealth relied on SMACIT solutions. A part of 

its mission was to design simple, effective, and cost-effective technology interventions for last 

mile healthcare delivery and its founder believed in the power of emerging technologies. The 

digital platform created by RuralHealth is centered on a smartphone app, with storage in the cloud 

and built-in analytics engine. 

“So, all the data is captured at the patient end with the smartphone loaded with our app and a 

health worker that has various point of care devices like BP, ECG, blood glucose testing 

equipment, hemoglobin testing device and off late we are introducing a charm-like device for 

pneumonia detection, fetal doppler and several others.” (Mobility) 

“Yes, so we have started working on big data, data analytics, predictive algorithms…because we 

would like to pinpoint on the origination of any disease. Like if it is an outbreak of dengue or an 

outbreak of malaria, what was the origination of that disease? Apart from that, what is the 

consumption behavior in terms of the medicines, as you know that the over-prescription of 

antibiotics is causing higher drug resistance.”(Analytics) 

“Whenever let’s say a health worker is on the ground and they have this app, then they are able 

to scan the QR code and the entire patient information is pulled from the cloud. And the health 

worker will be able to enter all the vitals of the patient into the system which is being pushed back 

to the cloud. And then the doctors should be able to see the follow up immediately.”(Cloud) 

“Well, we are now working on some of the internet of things type solutions in an early stage. For 

example, we are considering using drones to enable equipment sharing among health workers… 

let’s say there is a device which cost Rs. 50,000 and we know that if we assign this one device to 

one health worker that will not be affordable for us. So, it has to be shared…for example a 

portable ECG machine…through drones maybe the health worker can request for the ECG for a 

particular patient and then the drone can come to that health worker and they would be able to 
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test the patient and again go off to another health worker. So, these are some of the internet of 

thing devices that we are thinking about in the future.”(IoT) 

For alleviation of social constraints, RuralHealth worked towards developing its social 

engagement capabilities. The first step towards this was obviously hiring of the community-based 

health workers. Furthermore, it was important to bring onboard several other partners and entities 

that would lend their expertise towards the development of the care delivery programs. The 

quotes presented next, highlight some of these social engagement activities that also helped 

RuralHealth shape its ecosystem. 

“We partnered with an NGO and this is how we have been able to create a Hub and Spoke 

model. We set up meetings with their federations, self-help groups, designed health cards, 

designed the pricing and the features…we took care of the entire ground mobilization and 

community engagement because they were there for last 15 years. They enjoyed the trust factor of 

these people, while we purely focused on the healthcare, the entire healthcare delivery process, 

choosing doctors, identification of community health workers, and training them…and working 

with them on technology adoption.” 

“On the government side, we met with a lot of people…from the Chief Medical Officer of Health 

who is in charge of the district, to the BMOH Block Medical Officer of Health who in charge of a 

block. We explained to them our mission…like in the case of mother and child care, our mission 

is to eradicate MMR and IMR. So, the government also knows that they alone will not be able to 

do enough…so they welcomed us once they understood our plan…so it’s more of a collaborative 

effort with the government instead of conflicting with them.” 

These capabilities led to the development of business, technology, and social affordances. 

RuralHealth was able to generate business affordances by using the services, resources, and 

capabilities provided by IndiaTBI-3. This mainly involved seeking specialized expertise and 

mentorship from the incubator and its various partner organizations as well as participating in 

various startup competitions. 

“We participated with 150 companies and 12 - 15 were shortlisted, we went through 3 months of 

training and guidance and we were the winners in that event which led us to the funding from the 

partner organization. We were also a part of Ashoka Globalyzer which indentifies top 12 social 

enterprises across the globe on health…they guided us on how we can scale up our solution.” 
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Rural health made use of a number of technologies, including SMACIT, which provided 

it with a combination of digital and physical technology affordances. 

“Because of our technology interventions, we can map individual costumers to understand their 

needs, to provide door-step services as much as possible through health workers. For instance, 

the innovative portable point-of-care devices so that the patients, they are able to get the basic 

services from home. And then also we try to see that we work on volume as you can see the 

pricing for our health card is only Rs. 600 for the entire family for the whole of year. So, we have 

really kept that very, very simple and affordable and yet, even if you are selling just 50% of the 

cards in a territory, we are operationally breaking even. So, the model has been designed in that 

way. On a volume game the price point for the people is much lower whereas we are able to make 

money out of that.” 

These technology affordances were closely tied with the social affordances they 

provided. Mainly, they enabled the formation of a trustworthy relationship between the patient 

and the health care worker and as a result RuralHealth was able to obtain various data points at 

the individual customer level. This provided social affordances with respect to bringing social 

change within the communities that RuralHealth served. 

“We work also on a lot of messaging and dissemination because there are a lot of behavioral, 

cultural, social issues…like even if the doctor prescribes iron and folic acid the mother won't take 

it thinking that the baby would be dark in color. So, we had to work on three dimensional 

messaging one at the patient level, one at the family, one at the community level to try and tell 

that yes, these are good for your health and all of that.” 

These business, technology, and social affordances, enabled RuralHealth to develop 

frugal IT innovation capability. Using advice and mentorship from the TBI network, RuralHealth 

designed an innovative, frugal business model. 

“We have community-based health workers that collect data at the patient’s homes. Then the 

patient can come to a clinic which we call as a ‘Spoke’. At the Spoke there are physical doctors 

who are available few days in week and on the other days these health workers act as the 

interface between patients and the doctors. The health worker can go to the patient’s home, 

capture all the vitals and then upload that into the system which will help the doctor to decide the 
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treatment…and then we have something called as a ‘Hub’ which could be at a maximum distance 

of 20 km from the last mile. That’s the radius of the Hub. And at the Hub there are some 

advanced services which are available like the doctors, pathology, diagnostics, telemedicine 

services, eye related services and several others. So, through these step-by-step approaches, in 

case the patient needs access to secondary or tertiary care, they can be referred to various 

hospitals for that. So, this is the combination of technology and effective Hub and Spoke model. 

We are able to provide these services at a very nominal cost.” 

RuralHealth’s knowledge of the context, the institutional voids, and familiarity with the 

rural healthcare industry in India prompted the design of a grassroots-focused model instead of a 

regular top-down model. 

“In case of government, what happens is when we start any interventions we do a need an 

assessment study first, but we just don’t go there…we understand the gap analysis, we 

understand what kind of demand is there, what kind of talent is there, what is the demographic 

profile of that area and based on that we design on the healthcare interventions. For example, a 

full-fledged Hub and Spoke model that has diagnostic, pathology, dental, telemedicine and all of 

that…in our case the entire model design has been on a bottom-up approach, meaning that we try 

to understand the limitations of the people, the limitations of the infrastructure, no high speed 

internet available in the rural areas, etc. So, keeping all these constraints in mind we have 

designed the technology solutions” 

“We have introduced something called health cards. So, it’s a health card which is just a QR 

code-enabled card which has a unique number which is assigned and given to the patients. So, 

these health cards cost Rs. 600 per family per year which is only like Rs. 10 per member per 

month. And this health card entitles them for like five free consultations in a year, 10% discount 

on medicines, 10% discount on pathology, subsidized treatment given in case of malaria like in 

Jharkhand wherein we are providing 95% of the population have been effect in malaria in the 

last five year, just last five years.” 

With respect to frugal technology innovation, we have already seen that RuralHealth 

relied heavily on SMACIT solutions. However, the integration of various digital solutions with 

the patient and health workers on one side and the doctors and caregivers on the other were 

collectively viewed as as a digital platform. The platform acted as a unifying technology layer 

that connected the various modules and data stores that were used across the ecosystem. 
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“Yeah, so the platform comprises of a web based version that has the entire gamut of right from 

patient registration, billing, like the admin section, like patient registration, billing, inventory, 

pharmacy admin that captures all the data, data analytics like what is the patient foot-fall, what 

kind of diseases, what is the age profile of that, what is the terrain in that area, how many clinics 

are there, all of that. So, that’s the admin side. Then on the clinical side it captures the various 

vitals of the patients, how many times this patient has come, what kind of prescriptions, medicines 

and all of that. So, this is the combination in the web based.” 

“And in the app we have several modules right from the health worker module. So the health 

workers can capture all the vitals of the patients…we have a QR code-enabled system…that 

really ensures that the moment the health worker goes to a home, we are capturing the biometric 

thumb impression or a finger impression of the patient. So, the GPS location of the patient is 

captured just to ensure that the health worker has gone to the ground and captured the data. And 

then that is pushed across the platform and we have a centralized dashboard which keeps all this 

information.” 

The business model and technology solutions helped to drive the social innovation that 

was necessary to change the healthcare outcomes in the rural areas. 

“We don’t focus only on healthcare, because rural area health is linked to water, sanitation, and 

nutrition. So, we do converge in innovation also. For example, if there are like 90% of the people 

suffering from anemia, definitely we can’t treat with medicines alone. So, we try to do 

agricultural intervention through our NGO partners, they grow pulses, broccoli, millets and we 

try and see that how these things can become a natural diet and supplement. In case of water, for 

example, we try and see whether water treatment solutions are able to help people, removal of 

arsenic and other issues. So, with technology and data mappings we are able to do social good.” 

With these frugal business, technology, and social innovations, RuralHealth was able to 

make a positive social impact across the ecosystem and create business and technology success 

for itself. 

“We are self-sustainable already. We are a profitable company. Our revenues are coming one 

from the patient, one we sell our technology to NGOs and governments, and then we also get 

funding for our CSR projects…we do CSR for various corporations. And then we also get funding 

for doing various research work. So, it’s a combination of revenues which we enjoy. And that has 

a good EBITDA margin. So, that’s how we are self-sustainable already. But for the expansion we 
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have several investors who are looking and seeking to fund us so, as we grow we will be looking 

for funding.” 

The new grassroots-based health technologies developed by RuralHealth provided it with 

intellectual property as well as a source of revenue. 

“Based on our learning on infant mortality, we have done scoring of ages and stages so that 

gives an indication whether there are any development delays in infants or if there are any high 

risk issues…this technology also won us the South Asia Award in category of health this year. 

And then, we have also successfully piloted a module in partnership with Oxford and IIT 

Kharagpur, wherein we have developed a solution which is called, CellScope to capture one drop 

of blood or saliva. So, it’s a microscopic camera fitted on a mobile phone. When the health 

worker goes to the ground using this sample device collection it screens, does an image scanning 

and it detects whether a person is affected with oral cancer or not.” 

RuralHealth has been able to provide highly scalable health and social impacts with its 

digital platform and innovative business model. 

“Yeah, we have served an area covering 3.5 million people in the last two years…in the next 2-3 

years it will be 10 million. High demand in India, so, yes we are growing at a steady rate.” 

In summary, by shaping an ecosystem around a digital platform, designed for affordable services 

for grassroots-based customers and developing digital technology interventions, RuralHealth has 

created a competitive advantage for itself that will be difficult for future competitors to replicate. 

“To say frankly, there aren’t any models close to our reach and our technology innovation in 

India. There are some very few small players like either you will find NGOs who are doing pure 

healthcare or you’ll find tech companies who are just limiting themselves to apps without any 

ground presence. At RuralHealth it is a combination of technology, high-end technologies as well 

as the last mile healthcare delivery. So, these two things make us very unique. And here we have 

created a platform wherein we integrate the world’s best solutions, simply and affordably.” 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Challenge to establish a 

rural health ecosystem 

Building the model, training 

HR, leveraging technology, 

get doctors onboard, nurses, 

clinics, etc. 

Technology 

constraints 

+++++ Technology adoption and 

training in rugged, dusty, 

remote areas, network and 

data transmission issues, 

Design simple interfaces, buy 

hardware for rugged use, 

build software and programs 

for rural populations 
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etc. 

Social 

constraints 

+++++ Education and awareness 

were major constraints 

Rural populations don’t 

follow doctor’s advice well, 

low awareness regarding 

healthcare services 

Institutional 

void 

+++++ Government-provided 

healthcare not available in 

remote, rural locations 

Health workers still 

dependent on paper and pen 

methods of reporting health 

issues in villages 

TBI support and 

services 

+++ TBI enabled basic business 

services and provided 

access to business network 

and funding 

Helped business get started 

and provided some 

mentorship. Multiple 

programs used by 

RuralHealth 

SMACIT/LEIT +++++ High reliance on cloud, 

mobile, and analytics. 

Starting to explore IoT 

Data storage in the cloud, 

mobile apps for connectivity, 

and analytics for insights 

Social 

engagement 

capability 

+++++ Shaping and co-creation of 

ecosystem with NGO and 

medical partners, 

community partners 

Important to gain trust of the 

patients and therefore 

adoption of a community-

based model was important 

Business 

affordance 

+++ Funding , training, and 

visibility 

Developed scalable solutions 

through access to experts 

Technology 

affordance 

+++++ Development of simple, 

affordable, and accessible 

technology solutions 

Facilitate adoption of 

technology 

Social 

affordance 

+++++ Created awareness and 

education among 

community members 

Social changes in patients, 

doctors, and communities 

Frugal business 

model 

innovation 

+++++ Innovative hub-and-spoke 

model aided by technology 

tools and community 

workers 

Low-cost design and pricing 

but designed for maximum 

coverage of patients 

Frugal 

technology 

innovation 

+++++ Digital platform integrated 

various  modules that were 

used by ecosystem 

participants 

Use of mobile, web, QR code, 

barcode, GPS, etc. 

Frugal social 

innovation 

+++++ Addressed a number of 

health and environmental 

issues using the data 

collected via the platform 

Health, water, sanitation, 

agriculture, etc. 

Financial 

performance 

+++ Self-sustainable, 

bootstrapped, paying 

customers, multiple lines of 

revenue 

Licensing technology, 

designed prepaid health cards, 

etc. 

Technology 

performance 

+++++ Unique digital platform 

using SMACIT solutions, 

number of health 

technology integration 

Designed tech solutions that 

are usable by other 

organizations 

Social / +++++ High impact on ecosystem Visible change in community 
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Environmental 

performance 

participants (patients) health outcomes, several 

awards for social impact 

Table 3-18: Summary of findings from RuralHealth case 

3.3.3.3 Within-Case Analysis: eBiz 

eBiz is a platform for connecting small business owners who want to sell their business with 

buyers. To understand the problem eBiz is dedicated to solving, it is important to understand the 

context and background of its founding. 

“My husband and I worked predominantly in the financial management industry in UK…and I 

am originally from Mumbai but been to UK for my higher studies…my father-in-law in India had 

a pharmaceutical unit…and they were into this business for a very long time…and he was trying 

to exit that business specifically due to issues that they were facing and were struggling to find 

buyers whilst keeping this confidential…you know and that’s sort of how we came across many 

international platforms catering to both sides of the business, having a platform where they 

connect the opportunity and that’s how we started researching…there wasn’t any medium in 

India that you could do something like this…buy or sell businesses…whilst my father-in-law had 

posted advertisements in newspapers and everything, it was quite inefficient in sort of expenses to 

manage, inquiries, etc….so we started exploring…that’s where it began from and in three to four 

months there were like 60 odd inquiries generated and we were totally surprised!” 

The founder also highlighted an institutional void in India regarding servicing the buying 

and selling of businesses, with large investment banks focused on bigger deals while the SME 

sector remained ignored as there was no regulatory policy regarding financial support and 

services for buying, selling, or rejuvenating SMEs. 

“In India, there are more than 40 million SMEs…so a very, very huge market was un-catered and 

underserved…that was one of the issues from the investment bank point-of-view…the SMEs never 

knew that something like this could happen, is there a possibility to even exit my business? It is a 

question that we have come across.” 

With respect to business constraints, eBiz recognized that the market they were targeting 

was uninformed regarding the product/service they were developing. So they needed to spend a 

lot of time creating awareness. Furthermore, SMEs lacked the financial and knowledge resources 

to plan and execute the buying or exiting of a business. 
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“It struck us that you know how come such platforms do not exist in India where we have a larger 

size of SMEs in India who would be actually struggling…investment banks generally just cater to 

the big corporates…with SMEs the ticket size being small it would incur a higher transaction cost 

and at the same time for the SMEs they would be more likely to not have budget to pay the 

amount of the investment banks fees…investment banks cater to few transaction in a year.” 

“In the beginning, we had come across a report…it said there were about 20% of SMEs every 

year being shut down in India…that’s a massive number, you are talking about almost 2 million 

SMEs per year…so I am not sure who is buying them out or how.” 

From a technological constraints point-of-view, the founders recognized that building the 

digital platform for the Indian market with strong confidentiality was a challenge. 

“It was essential to build the platform where we have users registering sending us their 

requirements…and on the other side buyers should discover the listed businesses…and that’s 

how it started off the search part, the discovery to match-make the two sides to initially get them 

to communicate with each other…maintaining the confidentiality was totally important because 

nobody would like to know in the market that my business is up for sale.” 

With respect to social concerns, there were social anxiety issues in India about which 

people were not comfortable. 

“Regarding social concerns, if I come to you with trust and confidentiality…how do I spread 

information about my business to a website obviously was a big concern…so building that trust 

was really important…so we would think okay the website is safe but no there is a team behind it 

who are curating these opportunities helping them build the trust to actually eventually get those 

details out that would sort of be attractive and make it look attractive for the opportunity and 

obviously in a very candid way.” 

To overcome these constraints, eBiz developed capabilities that allowed them to be 

operational. First, upon coming to India from the UK, the founders needed basic business 

infrastructure and operational as well as administrative help. 

“So when we came from UK, we thought how do you actually start a business in India? We have 

been away for quite a while, it's more than a decade, you have lost touch within that professional 

network and to get that back IndiaTBI-3 has helped a lot in sort of the support from that angle so 

being here in this co-working space has helped us attend a lot of events and workshops and also 
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because the team here know what we are into and they appreciate the niche we have taken up and 

all the challenges around it…it's sort of a great thing.” 

To address the technology challenges, eBiz has embraced SMACIT solutions. It has 

helped them remain light, scalable, and flexible. 

“We promote our platform as well as our listed businesses on social media channels…we try not 

to duplicate because then obviously it is not efficient…we just target customers who we need to 

attract.” 

“So yes we use cloud services and that reminds me to tell you that there is a lot that goes into the 

behavior of the user when they are interacting on the platform. That really helps you in terms of 

understanding them even better, especially the buyer side…because they come to the platform 

thinking that they want to buy the business but the seriousness is something we gauge based on 

behavior analytics....we can sort them into explorers vs. serious buyers.” 

“We have to promote the platform…and we have to see the customer touch points in terms of 

where do such people exist…with sort of many social channels…it's becoming easier and easier 

to touch them…if you take WhatsApp or Facebook or LinkedIn maybe Twitter every other 

medium where the SMEs and corporates are present, so are we.” 

To overcome the social constraints, eBiz had to work towards spreading awareness and 

educating its potential market regarding its services, which was a new service that had never 

existed in India before. 

“It's sort of the education, the nurturing that you had to do with potential customers to them to 

bring them onboard…there was a lot of content that we had to give out to the market…to make 

them believe that this can happen…so that is one side of things…the other side is that only the 

CAs would generally know okay if the business is underperforming and we had to ask the 

business owners listing on the platform to reveal this type of information.” 

“We are doing more and more of such events although offline channels…these things are not 

going to happen online you know, the deal success is not going to happen online…you have to 

take things offline. We are also coming up with the book as I mentioned, so probably getting that 

right as a guide or to break that down for the existing users the benefits of the 

platform…educating them about it…for people to gain that knowledge is important.” 
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These capabilities led to affordances that eBiz could leverage in order to develop frugal 

IT innovation capability. The TBI gave eBiz basic business affordance that helped it launch its 

services and gain attention in VC circles as well as potential markets. 

“IndiaTBI-3 refer us to their network, so that has helped obviously…we were part a 2015 

Accelerator Program…there were about 248 companies and out of which they had screened 

about 20 which eventually came down to 8 and then there was 2 to 3 months sort of 

workshops…quite a few seminars in terms of design thinking, how to design and build our 

business model, identifying who the customers are and who the partners are, so that sort of 

classification also helped us streamline in many areas, so yes definitely it has been very helpful. 

So these eight teams were eventually made to pitch to angel investors, we were happy to be the 

final two, we were the finalists. It gives you that sort of greater confidence even in the 

market…assurance that you are growing.” 

With respect to technology affordance, the platform itself helped establish the connection 

between the buyers and sellers. The founders agreed that without the platform approach, their 

idea may not have worked well. 

“Yeah, at the same time if we wouldn’t be doing the platform side of things we would just become 

a traditional investment channel for SMEs and not get anywhere…so the idea is to cater to that 

critical volume on both the buyer and seller sides.” 

“The inquiries get generated, as I mentioned, due to the secure messaging system and that’s how 

the first step gets resolved…that I have received an inquiry for my business which I had listed for 

sale and now what’s the next step?” 

With social affordances, it is a mix of physical and digital approaches that helped eBiz 

carve a reputation for being trustworthy as a platform that potential buyers and sellers can go to. 

“We have a team now…in the online marketing space…the customer side of the team has been 

the one into platform services and another into the advisory services…everybody works together 

but it's more about getting to know what phase the user is at and when to trigger user 

engagement properly.” 

These affordances enabled frugal IT innovation capability for eBiz. The business model 

was designed to be affordable and simple with subscription fees and additional fees for value 

added services. 
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“Earlier it was time-based subscription model…now we were giving them more value added 

based on the number of inquiries they generate and we are getting movement of listed 

businesses…so we never charge success fees in the beginning…and the pivot we did has been to 

sort of charge them for the valuation report all such value-added services…wherever they need 

help… I think when we started off, we had kept it completely free because obviously you have to 

generate both types of customers…to get something going, for one year we had kept it completely 

free, eventually we started with the subscription model where they list their opportunity and they 

are free to get certain amount of responses two or three…and eventually whatever inquiries they 

generate there are various sort of packages that come with it…if they want us to promote their 

opportunity within our network, outside the website, etc. we charge a bit more on other social 

channels to post it and promote the deal on their behalf…so we sort of call it like marketing and 

gaining visibility for their business.” 

Using their contextual intelligence, eBiz quickly assessed that business owners, 

especially SMEs, were focused on running the business and rarely had opportunities to think 

strategically or understand how they would sell their business or buy another business. So, they 

decided to develop the platform that would ask questions about buying and selling in a simple, 

straightforward manner. 

“Because the business owner knows how to run his business, he does not necessarily know how to 

attract prospects for his business, he doesn’t know how to get sale or get investment for his 

business and that’s where we came to the picture…we were getting them to fill blind teasers to 

get how much ever information we could to make that prospect or opportunity look good…and so 

trust in the beginning was a concern…but now when they see more than 2000 business 

opportunities on the platform, it's much easier!” 

The technology innovation was driven by the development of the digital platform. 

However, the platform itself was inadequate to automatically fit into the Indian context. It needed 

heavy human intervention and interfaces. 

“Yeah so the driving the process, yes it is a technology enabled platform, but it's not only 

technology and not only human interaction…because neither can serve the market…it's a big 

market and you do not want to become like any other platform…you cannot serve customers like 

a traditional business because the average time that a deal generally would take would be 

anywhere between six to nine months…on an average there are deals that we have seen that close 
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within three weeks and there are deals that have taken up to a year and a half but even in the 

market if you sort of look at, this is the general consensus…it's a pretty long time.” 

“It was ideal to automate…make all those touch points of the entire process of this deal-making 

scenario…wherever technology could play a role we are trying to use it…so as I said in the 

beginning we started research and discovery and then we got into the match-making sort of thing 

so people get the right match that they are looking for…it's sort of a volume game when you talk 

about the platform…the two sides… you want to get more people looking at a particular business 

because the probability of the business generating inquiry and getting closed is more when there 

are more inquiries to the business…that’s where the idea to have that platform was…the 

opportunity which is on the platform has sort of reached you know to its maximum visibility 

everywhere.” 

From a social innovation point-of-view, eBiz focused on social changes within its own 

ecosystem and its potential customers. This involved mainly addressing social concerns and 

building trust. 

“In terms of social concerns, if I come to you about selling or buying a business…more trust and 

confidentiality are needed…how do I spread information about my business to a website 

obviously was a big concern…so building that trust was really important… so we would think 

okay website is safe, but there is a human team behind it who are “curating” these opportunities, 

helping them build the trust with customer interactions…we eventually got business details from 

customers that would sort of make the listing attractive and make it valuable.” 

With FITIC, eBiz has been fairly successful in establishing the platform and the business 

model in India. It now has more than 2000 businesses listed for sale and more than 25,000 

subscribers. 

“I think the vision is to disrupt traditional investment banking…this is sort of our vision and 

traditional investment banking disruption does not mean that they will not exist, yes definitely 

that will not happen…it's not just going to be the tech but it's more about being a tech-enabled 

platform and yes I think closing deals is the success of the platform…whether the platform does it 

directly or there is human intervention…it's more about now steep growth rather than sort of 

stable growth month on month, it has to be that hockey stick where you have to push and for that 

a lot of awareness and a lot of things sort of have to go out in the market…recently we  started 

with business investors clubs in various cities…” 
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The impact that the platform has made can be seen in the emotional success stories 

shared by its customers as well as the numerous awards and recognitions that eBiz has received, 

particularly from SME authorities in India. 

“We do have example but close interaction that we had with one of our customers, an advertizing 

agency, which was for sale in Delhi and the promoter he was really passionate about getting this 

done. I think it was a very established business, more than 50 years in running and he had been 

on the platform for more than 1.5 years receiving inquiries but sort of getting nowhere. He 

wasn’t looking to sell it because it was not doing well…he had almost diluted or laid off number 

of employees just because he wanted to eventually get out of it and focus on to something else 

which was sort of his real passion and obviously he needed that investment by selling this off and 

putting that investment into his new business new venture…and that’s where we saw it was not 

that big of a deal in terms of the size of the transaction…but after interacting with him for our 

success story we could see the emotion that he shared…even if it was such a small transaction for 

us! We could see how much we are needed, we are required even if the buyers and sellers have 

met because that is what is important… it's not that directly that transactions are closed…nothing 

to do with the legal side or the other side…but it's more about the chemistry…it's  about the ego 

that buyers and sellers carry with them.” 

In summary, eBiz is filling an important institutional void within the Indian SME space 

of connecting buyers and sellers, leveraging a digital platform ecosystem but also remembering to 

provide a human touch whenever required. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Lack of established market 

and lack of awareness 

among potential customers 

Customers did not know that 

eBiz like services existed 

Technology 

constraints 

+++ Design technology to 

connect buyers and sellers 

in a trustworthy manner 

Privacy and confidentiality 

Social 

constraints 

+++ Customers did not want to 

share information readily 

Needed to create awareness 

and train users to share 

information on the platform 

Institutional 

void 

+++++ No regulatory policy or 

financial support for SME 

buyers and sellers 

Investment banks not 

interested in lower amount 

deals of SMEs 

TBI support and 

services 

+++ Basic infrastructure and 

services to launch startup 

and connection with 

professional networks 

Physical office space, desks, 

internet connectivity, etc. 
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SMACIT/LEIT +++++ Cloud-based solution, use 

of social media to promote 

and create awareness, 

mobile app for connectivity 

Customers more responsive 

on mobile and social media, 

customer service through 

Whatsapp and Facebook, 

articles on LinkedIn 

Social 

engagement 

capability 

+++++ Shaping of ecosystem of 

buyers and sellers through 

offline and online channels 

Building trust with customers 

necessary first step 

Business 

affordance 

+++ Knowledge gathering and 

expertise, mentorship, 

validation of business 

model 

Established viability of 

business 

Technology 

affordance 

++++++ High digital and physical 

fusion of SMACIT 

technologies 

Use of customer service 

representatives and secure 

messaging 

Social 

affordance 

+++ Customer outreach to 

create awareness in the 

ecosystem 

User engagement through 

platform generates business 

leads 

Frugal business 

model 

innovation 

++++++ Subscription-based model 

with value-added services 

Website shows product and 

service pricing 

Frugal 

technology 

innovation 

+++++ Digital platform with 

physical customer 

touchpoints and 

automation, match-making 

algorithms, etc. 

Connecting buyers and sellers 

in the most affordable manner 

Frugal social 

innovation 

+++ Gaining trust of the market 

through events, education, 

and awareness. Use of 

social media integration 

with platform 

Customer service through 

physical and digital channels 

Financial 

performance 

+++ Growth business Expansion of services 

Technology 

performance 

+++++ Platform gaining high 

visibility in investor 

communities 

Localization and 

customization, customer 

satisfaction 

Social / 

Environmental 

performance 

+++ Customer success  Sharing of customer 

experience 

Table 3-19: Summary of findings from eBiz case 

3.3.3.4 Within-Case Analysis: IndiaTBI-3 

The idea of setting up IndiaTBI-3 was founded by a serial entrepreneur. The founder was 

already experienced in developing and exiting tech-based businesses in India. 

“I graduated from Cornell University…then for five years I experimented and learnt 

entrepreneurship in many areas…I had a great experience…I created a room and board startup 
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and sold it to India’s largest online travel portal…then I realized that I have to prioritize other 

things in life. I went for my own venture again in 2007. I have learnt a lot about 

entrepreneurship…I thought about the resources that entrepreneurs need to succeed in India and 

that is where the foundation for IndiaTBI-3 came from. We want to take Indian startups to the 

next level We realized that the important things were business services, events that enable 

networking, knowledge building, and access to venture capital. So that is what the TBI built. I 

looked at my personal experiences…various startups I did and failed.” 

IndiaTBI-3 had to face many business constraints when it was starting up. Primarily, 

financial constraints were the biggest. 

“So our challenges were in the beginning, financing as I just said. There was no idea whether the 

things would work or not. It was capturing data from a small focused set of potential customers, 

having guts to take a chance, and very quickly scale…so running all those  experiments, we 

definitely ran through a lot in the beginning…you know about the pricing, what services do you 

offer, spaces, what other infrastructure do start ups need, who pays for that, so you understand 

all these things.” 

“So we started that way, four or four and a half years ago. But, very quickly as our investors 

backed out, they said “hey we have researched accelerators in Europe, and ROI there seems to 

be good”, so they backed out. So overnight, we were stuck with this basement, and out of that 

today we have created this awesome place for the startups to come and work. So at that point we 

said, hey we have a space, we have a resource, let us monetize it. So that is where the journey 

began.” 

From a technological standpoint, the founder recognized that technology plays an 

enabling role in the business and did not necessarily see it as a constraint. 

“In a business like ours, it is not technology-led, but technology-enabled. We always know that 

we need to leverage it and make it more technology-based. So technology has always played a 

part in our business. How we have incorporated it was important…we outsourced it. And luckily 

in this world of tech products, we were able to go and find number of products that were relevant 

to our business. We found a member management product, CRM product, to an accounting 

product, to a digital marketing product, all of these we were available off-the-shelf, and they met 

90% of our needs, and we paid monthly for them. This is the new shift in how Indian business 

works. The build vs. buy argument, the build was always the strongest, but now there are so many 
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software products at relatively affordable prices that buyers are becoming much more 

empowered. Many companies across the country are starting to adopt this.”  

 

“Somehow Indian consumers are just too value conscious and unless it is a useful product…and 

when I say useful it is not just emotionally but physically useful product, they don’t pay for it. 

India has been super bad at paying for apps. I do feel that this is not just a developing market 

issue. It seems to me that Indonesians are more willing to pay more than Indians, so that has 

been a challenge. It is also an opportunity, so to some extent if you are able to crack it, other 

people won’t be able to come in that easily. Global people can’t just come to India and capture 

the market, that does not happen that easily…there are opportunities for cheaper services but not 

that great for cheaper products…I think good people who understand this, and who are willing to 

work hard and grow…those are the ones who will eventually be successful.” 

With respect to social constraints and institutional voids, the TBI saw a clear shift after 

2014, when a new government was elected, and it brought policy reforms to support digital 

innovation and entrepreneurship, and included TBIs as part of the ecosystem that would receive 

certain benefits such as three years of tax-free operations, government grants and loans. 

“There are smart people who could take the challenge at earlier stages…there was this cultural 

shift in 2014…when four or four and a half years ago startup was still not cool. In 2014, PM 

Modiji said “Startup India” so it suddenly became ok for youngsters to say “ hey I want to work 

for a startup or start my own”. What we looked for definitely existed, but the market was much 

smaller back then. So the market size was a challenge…convincing people was a challenge. I too 

remember that day, hiring our first employee or our junior co-founder. I got the Skype call from 

his parents and sister, and I had to make a pitch about why he should join us. So subsequently, he 

joined and was a great asset, and now he is the founder of one of leading startups as well. So he 

is doing very well in his own capacity. We are really proud of him. He did some very great work 

in the beginning. So…these were the challenges in the beginning for us, and convincing the right 

folks to come onboard. We had no brand, and startups were not cool enough, cultural was to play 

safe and take no risks.” 

The primary business capability developed by the TBI was to foster the ecosystem and 

act as its orchestrator. He acknowledged the role of the new government. 

“I will say it again what I have said,  when the PM of the country, the number one head of the 

country says that it is cool to be an entrepreneur, suddenly parents get out of the way. So there 
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was a pool of people who were part of the Indian population that was not devoted to create 

something new, something different…but now they are doing that. So it has just unlocked 

potential energy, and converted it into kinetic energy…then there were always people like us to 

support them…to make it better through both financial support mechanisms and also soft 

mechanisms. There were two things that I would say clearly in my mind…the volume of the 

people who wanted to be an entrepreneur has grown 10x than it was four years ago. People like 

us, we were operating at a certain scale, were able to operate at a higher scale, do more things, 

because of the new financial support.” 

“So my take away on what government has done is for business to work well, government really 

needs to get out of the way…so today it is easier and simpler for us to do what we need to do. Just 

get out of the way and let us do some awesome stuff…I also heard the PM say that it is cool to be 

an entrepreneur. He has made it exciting for international corporations and countries to partner 

with India. I think these were the two or three things which are changing the persona of 

entrepreneurship , the culture that surrounds it. I think those were the big changes…there are 

different ways in which we are benefitting from this, but we are thankful for it. I think it is 

because of our goal…which is to make a difference.” 

The business model was designed to provide affordable services to startups. It was able to 

be frugal due to its approach to provide high-end services at affordable prices by leveraging its 

scale. 

Having been a struggling entrepreneur by myself, it always help. Infrastructure and services that 

we offer, people are paying the least. Because we understand where they are coming from, this is 

a high-end product…but something that could be affordable…so our entire cost was kept pretty 

much simple. So our thought was always the Android vs. IoS. 80% of the benefits and 20% of the 

cost. That is the proposition that really works, and hits with the emerging world. So I thought, 

keep it cheap with really high value, don’t give perfection, but keep the price to which they 

cannot say no. So with that attitude we expanded, and luckily one of the benefits and the scale has 

been able to afford, and now we are able to deliver higher quality at the same price.” 

The TBI provided a wide range of digital and physical services and resources. However, 

the goal was two-fold – to foster a dynamic, inter-dependent ecosystem and to enable startups to 

become successful. 

As a fundamental elaboration, there is no other way to do the business. You cannot do all of it. As 

other people are building their business, and we have committed ourselves to enabling them in 
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that journey…we have the responsibility to bring as many partners to collaborate. Partners from 

the space side, we might collaborate with corporate entities, real estate developers, or even a 

college and institute…we do partnerships well. There are many business support services, that is 

admin, HR, accounting, PR, digital marketing, design, tech, and finance. So we go out and 

outsource these as well. We work closely with them and make the connections among our 

members. So that is the type of partnerships which we do.” 

 

“From a digital perspective, with Amazon, Google, Visual Optimizer, so many of them. Ideas we 

keep getting from the market…like what will be useful. We go out and talk to these companies,  

negotiate the deals , bring it to the table…so those are some of the things which we do in terms of 

service providers, networking, cloud, etc. We do a lot of events and workshops. Only 30-40% of 

the events are proprietary to us. 60-70% of the events are run by our partners. These people have 

concerts and events to bring the community together. They don’t have things like marketing, 

access to senior mentors, or people who would be judging these events, and off course venue. So 

we plug in these aspects and they bring in their magic concept at that location.” 

As the TBI scaled, it incorporated the benefits of scaling into its business model and 

diffused the benefits to its members. 

“Because of our scale…we are able to negotiate better internet deals, better rental deals, or 

better furniture deals, and better quality of infrastructure…when you are in seven cities, and you 

are 5000 members, then there are different people who want to talk to you. So we have been able 

to, through our scale, make greater connections to the community…we will also be able to create 

better quality infrastructure for them.” 

The success of the TBI was tightly aligned with its goals. It measured success by its 

growth and customer satisfaction ratings. It collected customer feedback and ratings every 

quarter. 

Our goal is to enable our members (to build great startups. If we can do that with more people, 

and there is a greater level of success then it is even better…that is what I qualify as success. So 

what do we count? We count two things – member satisfaction and growth. It is very easy to make 

it complicated, but I like  simple ways to figure it out. 1) We presently have 1250 members and do 

they believe in us…we capture this through referrals and how well they recommend us.” 
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The TBI also used performance tracking to formalize its performance metrics and report 

to investors. 

“As a performance metric…we track basically how we are growing, and how satisfied our 

customers are. So these are two things we keep looking at. This is as simple as that. Where we 

will be…as I said co working right now is just scratching the market. I do believe that we need to 

give it five years, may be two to three years. Nobody with less than thirty people should be 

creating their own office. It does not make any sense. Both economically and practically, and 

your own office does not add value. From all of these perspectives, co-working just makes sense, 

and to that extent if you just think of commercial real estate, for less than 30 people,  that market 

you can imagine how huge is it. I believe it is 40-50% of the market.” 

 

In summary, IndiaTBI-3 has leveraged its co-working space model by using frugal-digital 

technologies, rapid scaling, and community relationships to foster an innovative ecosystem. 

3.4 Cross-Case Analysis 

3.4.1 Cross-Case Analysis: IndiaTBIs 

In the cross-case analysis, the insights that emerged from each case were compared with 

those from other cases to identify consistent patterns and themes (Eisenhardt and Graebner, 2007; 

Santos and Eisenhardt, 2009). The analyses were conducted in three stages: 1) incubators were 

compared; 2) startups within incubators were compared; and 3) the startups across incubators 

were compared. To facilitate comparisons, they were done initially in pairs, and more data was 

added as some clarity on patterns emerged. The variables of potential interest were tracked to 

facilitate comparisons and augment theoretical insights. As patterns emerged, notes were created 

to explain why and how the patterns related. Discrepancies and agreements in the emergent 

theory were noted and investigated further by revisiting the data. A retroductive approach 

(Rihoux and Ragin, 2009) was followed, by iterating among theory, data, and literature, to refine 

the findings (Santos and Eisenhardt, 2009). This helped to highlight the contributions of the 

study. 
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The most significant aspect of TBIs in the research model is that of alleviating business 

constraints and providing physical and digital resources and capabilities to startups, so that they 

can afford to setup their businesses. Therefore, this is the perspective adopted in the analysis of 

the three Indian TBIs (see below). The theoretical framework addressed various dimensions of 

TBIs such as infrastructure, services, network, funding, and support. In this section, these 

theoretical dimensions are explored in detail. Furthermore, the emergent findings have also been 

incorporated and linked to the theoretical dimensions where possible. In the particular case of the   

various programs run by the TBIs (incubation, acceleration, co-working), no theoretical linkages 

could be made, so these are reported as emergent findings and explained in reference to the goals 

and mission of the TBIs. Detailed quotes and explanations supporting the findings can be found 

in the “Within-Case Analysis” section. 

3.4.1.1 Comparison of IndiaTBIs 

Summarizing from the within-case analyses, the following table displays the contextual 

attributes of the three TBIs. It is worth noting that the founding context for each of the three TBIs 

is related to filling a specific need or gap that the founder saw in the Indian high-tech ecosystem.  

Characteristic IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Domain Technology Technology Technology 

Founding Context Recognized a need 

to help new 

entrepreneurs 

Support IT 

innovation and 

digital 

entrepreneurship in 

India  

Launching a space for 

young digital 

entrepreneurs and 

innovators, take 

advantage of government 

funding and support for 

digital startups, TBIs, and 

innovation 

Founding Team Team of 

technology and 

arts focused 

entrepreneurs 

Premier business 

school, government 

funding, and 

research faculty 

3 serial entrepreneurs 

Initial Funding Self Business school and 

government 

Self 

Informants CEO and Manager 1 director, 1 mentor, 

1 manager 

3 co-founders, 1 manager 

Archival Data Website, blog, and Website and Marketing materials, 
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marketing 

materials 

founding documents website, and articles 

about successful exits 

Table 3-20: Contextual attributes of the three IndiaTBIs 

The table below highlights various infrastructure attributes of the TBIs. All TBIs provide 

physical as well as digital infrastructure and services. However, IndiaTBI-3 is more focused on 

providing high-end resources and high-quality infrastructure at affordable prices. It is able to do 

this due to its larger scale and presence in seven cities, which makes it easier to negotiate volume 

discounts with vendors. The recreation and food services across all three TBIs were very similar. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Infrastructure +++ +++ +++++ 

 Physical Office space, desks, 

kitchen, meeting 

room, etc. 

Office space, desks, 

kitchen, 

personal/team space, 

etc. 

Office space, desks, 

kitchen, multiple 

locations, high-end 

conference rooms, 

Cisco Telepresence, 

etc. 

 Digital Internet access, in-

house 3D printer and 

IoT support, AWS 

and Slack coupons to 

incubatees 

Internet access and 

digital storage 

solutions 

Internet access, 

Amazon, Google, 

Visual Optimizer 

 Service Administrative, food, 

outdoor activities, 

etc. 

Administrative, food, 

outdoor activities, 

etc. 

Administrative, food, 

outdoor activities, 

etc. 

Table 3-21: Comparison of the Infrastructure of IndiaTBIs 

Coaching, training, and mentoring are part of the support services that all the TBIs 

provide. However, IndiaTBI-2 has a well-established and dedicated staff solely for the purpose of 

coaching and mentoring. Additionally, the frequency of workshop and events as well as seminars 

by external practitioners is higher in IndiaTBI-2. This can be explained by the easy availability of 

academic, alumni, and government personnel due to its physical proximity to a premier business 

school. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Support and 

Services 

+++ +++++ +++ 

 Coaching In-house coaching, 

ad-hoc basis 

Professional 

coaching 

No 
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 Training Workshops Workshops by 

successful 

entrepreneurs in the 

network  

Yes, topic-specific 

workshops 

 Mentoring Yes, mentoring by 

in-house experts and 

extended network 

Yes, in-house 

mentor 

Access to external 

mentors available on 

request 

Table 3-22: Comparison of the Support Services of IndiaTBIs 

Access to a network of professional services, funding sources, angel and seed investors, 

and financial experts is seen as a necessity for navigating the complex challenges involved in 

securing funding and capital. Although all three TBIs offered very similar services, IndiaTBI-3 

lacked a dedicated network of VCs and angel investors. This primarily follows from the fact that 

IndiaTBI-3 is strategically oriented towards positioning itself as a “co-working space” and does 

not hold equity in the startups that it serves. It hosts events based on demand, but lacks the 

capability to organize workshops and events on an on-going basis. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Access to Network +++++ +++++ +++ 

 Prof.  

Services 

Yes, through TBI 

partners 

25-26 types of 

services including 

referred lawyers, 

accountants, etc. 

Yes. Admin, HR, 

accounting, PR, 

digital marketing, 

design, tech, and 

finance 

 VC/Angels Yes, through 

participation in 

competitions 

Dedicated network 

of VCs and Angels 

Yes, through events 

and workshops 

(pitch days) 

 Finance Equity in incubator 

startups 

Equity in incubator 

startups 

No equity 

Table 3-23: Comparison of the Networks of IndiaTBIs 

In the table below, the TBIs have been described based on how they chose to self-

identify. A traditional incubator is one which seeks equity stakes in the startups and provides a 

higher degree of support to establish and sustain each startup through its early stages. These 

startups tend not to have received any funding or to have received only seed funding. An 

accelerator program is designed for more mature mid-to-late stage startups that already have a 

product/service, a business model, and sometimes even paying customers. A co-working space is 
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a program where startups work in a shared, collaborative space with several other startups. 

Although several co-working spaces also offer support services, their primary goal is to rent out 

space and infrastructure to startups. Co-working spaces generally do not hold equity in the 

startups and are often used as “transition spaces” for startups that are in growth phases. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Self-Identification/ 

Programs 

Traditional 

Incubator 

Incubator-

Accelerator 

Co-working Space 

 Incubator Yes Yes No 

 Accelerator No Yes No 

 Co-Working 

Space 

Yes Yes Yes 

Table 3-24: Comparison of the Programs of IndiaTBIs 

In order to share relevant knowledge with customers (startups) as well as TBI staff, the 

TBIs utilize both physical and digital sharing of information as well as human resource staff. 

IndiaTBI-1 had a dedicated operations manager as well as a knowledge management and CRM 

solution to keep track of its customer relationships. IndiaTBI-2 was more traditional and used the 

central intranet portal of the business school as a knowledge sharing repository. IndiaTBI-3 used 

commercial off-the-shelf products to manage knowledge and relationships. In order to promote 

informal knowledge sharing and idea exchange among the staff of the various startups, the TBIs 

organized social events around sports, hobbies, and charity work. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

Knowledge / 

Intelligence Sharing 

+++++ +++ +++ 

 Shared knowledge In-house CRM and 

knowledge 

management 

solution 

Portal Off-the-shelf 

software 

 Coordination 

Mechanisms 

Centralized 

coordination 

Centralized 

coordination with a 

COO 

Decentralized 

coordination with 

local managers in 

various cities 

 Social Events Yes No Yes 

Table 3-25: Comparison of the Contextual Knowledge of IndiaTBIs 
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As predicted by the theoretical model, we observed that the TBIs helped alleviate 

business constraints and provide basic business affordances. The goals and mission of the TBI 

dictated not only how it provided basic business affordances but also its performance outcomes 

and success. This is clarified in the table below and reflected by the supporting quotes. All three 

TBIs were successful in their own right, but their definition and measures of success, 

performance, and metrics varied based on their missions. IndiaTBI-1 was focused on addressing 

social, environmental, and sustainability challenges as part of its mission. IndiaTBI-2, as part of 

its partial mandate from the government, was more focused on expanding the digital innovation 

footprint and ecosystem in India. IndiaTBI-3 wanted to achieve rapid growth and by leveraging 

its scale, provide affordable high-end services to its customers. Nonetheless, all three TBIs were 

focused on affordability and were dedicated to improving the survival rates of digital startups in 

India. 

TBI Attributes IndiaTBI-1 IndiaTBI-2 IndiaTBI-3 

TBI Goals Focused on 

affordability and 

sustainability as key 

goals, founders not 

worried about 

deferred gratification, 

goal was to make an 

impact 

To foster more 

innovative incubators 

and grow the India-

focused ecosystem 

Goal is to help 

members scale and 

achieve growth and 

success. Diversify 

and grow the TBI in 

more cities 

TBI Performance Developed a brand 

and reputation for 

social and 

environmental impact 

firms 

Serious problem-

solving startups 

encouraged. TBI in 

good financial 

condition 

Already present in 7 

cities. The TBI is 

doing exceptionally 

well 

Basic Business 

Affordance 

Mechanisms 

Focus on problems, 

people, and space 

 

“The biggest expense 

for startup is actually 

space and people. We 

make our space 

inexpensive. We make 

sure you have that 

skill set to build your 

startup. A lot of the 

support is provided. 

Focus on expanding 

the ecosystem and 

basic problem-

solving 

 

“We have three 

areas. Incubation, 

research and 

learning. We have a 

batch model like an 

accelerator. The 

ecosystem defines our 

Economies of scale 

 

“Because of our 

scale…we are able to 

negotiate better 

internet deals, better 

rental deals, or 

better furniture 

deals, and better 

quality of 

infrastructure…when 

you are in seven 
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You are working on 

your startup there is 

no confusion there, 

but someone can 

advise you how to 

design your app 

better” 

success” cities, and you are 

5000 members, then 

there are different 

people who want to 

talk to you. So we 

have been able to, 

through our scale, 

make greater 

connections to the 

community…we will 

also be able to create 

better quality 

infrastructure for 

them” 

Table 3-26: Comparison of Goals of IndiaTBIs 

3.4.2 Cross-Case Analysis: IndiaTBI-1 

In this section, cross-case analyses for the nine firms across the three incubators are provided. 

The goal is to find patterns regarding constructs and relationships within the theoretical 

framework, across the cases that have been examined. To keep the analyses concise, the firms are 

grouped by the incubator ecosystem that they are a part of. Similarities and differences are 

identified among the firms and linkages to theoretically derived as well as emergent codes are 

labeled in italics wherever possible. The details for each of the columns are extracted from the in-

depth within-case analyses for each firm (see the previous section). 

We begin by addressing the antecedents to FITIC. A common theme across the three firms 

was that the founding individuals and teams self-identified as tech-savvy and saw technology as 

an enabler rather than a constraint. The major constraints that were acknowledged were related to 

business issues and social problems. As a result, the focus of capability development to address 

these constraints was on finding a TBI to help validate the business model and provide legitimacy 

and credibility to the business idea. 

Additionally, a number of institutional voids, such as lack of healthcare regulation, inability 

of the government to meet high demand for affordable cooking gas in rural areas, and lack of 

effective waste management services, were highlighted based on the contextual conditions of the 
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firms and solutions were designed to overcome both constraints and voids. With LEIT capability 

development, the use of SMACIT technologies was related to spending discipline, operational 

frugality (i.e. the use of SMACIT solutions to reduce operational costs) to improve or optimize 

technology performance or to strategically target customers in a cost-effective manner (strategic 

frugality; i.e. the use of SMACIT solutions to achieve non-operational, strategic goals with 

minimal cost). Social engagement was important from the perspective of the startups in order to 

unlock communication channels, generate collaboration, facilitate empowerment of communities, 

and build trust. 

Construct/Startup HealthChain BioGas IGG 

Constraint-

Capability Pairs 

Business and social 

constraints due to 

fragmented 

healthcare value 

chain and value-

conscious patients; 

tech-savvy founder 

saw technology as an 

enabler 

Rural customers, 

challenge to establish 

business model, 

difficult to build trust 

with rural 

communities to co-

create product/service 

according to their 

needs; tech-savvy 

team saw technology 

as an enabler 

Difficult context, 

fragmented 

ecosystem, language 

and educational 

barriers, dealing with 

local mafia, changing 

perceptions and social 

habits of customers, 

tech-savvy 

workforce, but target 

population not 

educated 

Institutional Voids Lack of regulations 

around healthcare 

Government and 

NGOs unable to meet 

needs of the rural 

market 

Government and 

NGOs unable to 

provide basic waste 

management services 

TBI Role Access to business 

and funding 

networks, establish 

legitimacy, and gain 

credibility 

Access to 

infrastructure and 

digital/IoT expertise 

lowered cost of 

product/service 

development 

(strategic frugality) 

Access to business 

and funding 

networks, establish 

legitimacy, and gain 

credibility 

LEIT Capability Cloud for cost 

effectiveness and 

mobile for customer 

reach (spending 

discipline) 

IoT and analytics to 

optimize performance 

(operational 

frugality) 

High reliance on 

social media and 

mobility to reach 

customers and other 

stakeholders 

(strategic frugality) 

Social Engagement 

Capability 

Connection and 

collaboration across 

ecosystem (trust) 

Use of local 

community contacts, 

understanding the 

unique social 

Enabling a sense of 

responsibility among 

various communities 

and citizen volunteers 
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structures (trust) (community, trust) 

Table 3-27: Comparison of antecedents of FITIC 

All three firms acknowledged that the TBIs allowed them to invest scarce resources into 

developing their product/service instead of buying or renting heavy physical and digital 

infrastructure. This highlights the resourceful reuse dimension of corporate frugality theory. The 

use of SMACIT and development of LEIT capability afforded operational frugality and fusion of 

physical and digital technologies so that an innovative business model could be developed around 

the fusion of traditional resources. Value co-creation across the ecosystem, shaping the 

ecosystem, and promoting social harmony were some of the social affordances enabled by social 

engagement capability. 

Affordances HealthChain BioGas IGG 

Business Allowed investments 

in core product/service, 

experimentation, and 

marketing (resourceful 

reuse) 

Allowed investments 

in other, more critical 

areas of the business 

(resourceful reuse)  

Allowed investments 

in other, more critical 

areas of the business 

(resourceful reuse) 

Technology SMACIT to optimize 

time of the doctors and 

prevent wastage of 

resources (operational 

frugality) 

Fusion of physical and 

digital technologies for 

the digestor and the 

grids and meters 

Fusion of physical and 

digital technologies; 

Digital platform with 

modules enabled by 

SMACIT 

Social Co-creation of digital 

platform with 

ecosystem participants 

(value co-creation) 

Social harmony from 

grid sharing without 

friction between 

communities 

Shaped ecosystem 

connecting customers, 

NGOs, government 

services, and 

ragpickers 

Table 3-28: Comparison of Affordances 

All three firms designed their business model centered on affordability or sustainability. 

This stems from the fact that they saw affordability and sustainability as key mechanisms to 

address the constraints and institutional voids. All three firms deployed a digital platform with 

different goals. HealthChain used a platform to integrate the demand and supply sides of the 

healthcare value chain, while BioGas used a platform for aggregation physical resources and 

integration of information, and IGG used the platform as a mechanism to orchestrate the 
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processes and participants in the ecosystem. Three different forms of social innovation were 

observed – improving patient accessibility, collaborative use of a shared electric grid, and 

provision of a means for dignified livelihood. All three firms acknowledged that they leveraged 

their contextual intelligence to design their business models and products/services. 

 

FITIC HealthChain BioGas IGG 

Business 

(BM = 

Business 

Model) 

BM highly focused on 

affordability, leveraged 

contextual knowledge 

from previous ventures 

Developed a low-cost, 

affordable BM with 

long term survival as 

the goal 

Sustainable BM,  break 

down existing model 

into smaller, more 

manageable processes 

Technology Two-sided digital 

platform to integrate 

the demand and supply 

sides 

Digital platform used 

for aggregation and 

integration of physical 

and digital resources 

Use of digital platform 

and emerging  

technologies/design for 

ecosystem 

orchestration  

Social Patient accessibility to 

high-quality care 

Community-based 

collaborative use of 

grid 

Alleviated social 

problems for 

ragpickers and 

provided dignified 

livelihood 

Table 3-29: Comparison of FITIC 

With respect to performance, survival was a key issue for these firms and was a measure 

of financial success. However, BioGas and IGG were focused on long term growth and displayed 

the “deferred gratification” dimension of corporate frugality. As HealthChain had recently 

secured VC funding, it was more focused on expansion. The firms used built-in metrics and 

analytics into their digital platforms and mobile modules and regarded user adoption and 

customer experience as measures of technological success. In terms of social impact, BioGas and 

IGG displayed triple bottom line impacts while HealthChain was successful in addressing the 

healthcare challenges of patients and doctors to improve outcomes for both sides. 

Performance HealthChain BioGas IGG 

Financial VC funding, growth, 

expansion 

Survival and growth 

(deferred 

gratification) 

Survival and focus on 

long term growth 

(deferred 

gratification) 

Tech User adoption and Ease of use and user Metrics to track user 
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customer experience adoption of physical 

and digital 

technologies 

interactions. Mobile 

apps for success. 

Social Improvement in 

quality of care, lower 

rate of doctor 

interruptions, 

improved medical 

industry collaboration 

and communication 

Reduction in pollutant 

levels, Providing 

affordable and clean 

cooking gas to rural 

households 

(triple bottom line) 

Improvement in 

standard of living for 

ragpickers, more 

recycling, 

environmental impacts 

(triple bottom line) 

Table 3-30: Comparison of Performance 

3.4.3 Cross-Case Analysis: IndiaTBI-2 

We begin by addressing the antecedents to FITIC. The major constraints that were 

acknowledged were related to business issues and social problems. Technology HR constraints 

were a problem for JobMatch as it was trying to find highly skilled tech workers at reasonable 

prices. To address this issue, JobMatch started focusing on technical workers who also had a 

passion to create a social impact. Additionally, all three firms highlighted institutional voids 

based on their contextual conditions that ranged from lack of transparency and poor access to 

capital for BoP farmers, to lack of a regulatory policy to address BoP job market. 

In all three firms, the focus of capability development to address business constraints was 

on finding a TBI to help validate the business model and provide legitimacy and credibility to the 

business idea. With LEIT capability development, the use of SMACIT technologies was related 

to strategically targeting customers in a cost-effective manner (strategic frugality) using as few 

resources as possible. Social engagement was important from the perspective of trust building, 

community development, customer empowerment, and co-creation of value. 

Construct/Startup eRetail eFarm JobMatch 

Constraint-

Capability Pairs 

Financial constraints, 

micro retailers 

(kirana) and their 

unique business 

problems, last-mile 

supply chain gaps; 

experienced, tech-

savvy founders; 

Significant business 

constraints ranging 

from information 

deficits and lack of 

efficiency in the 

farm-to-consumer 

value chain; 

Founders’ tech 

Difficult to access 

BoP users, 

uneducated 

populations, financial 

constraints, language 

barriers (socio-

economic and socio-

cultural constraints); 
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Changing and 

shaping behavior of 

users, improving 

access to technology 

knowledge and 

expertise; Connecting 

farmers to online 

marketplaces, 

elimination of 

middlemen, 

improving consumer 

awareness 

Founders struggle to 

find skilled 

technology staff; 

Difficult to engage 

with end-users, 

technology adoption, 

customization 

Institutional Voids Fixed maximum 

prices reduced 

manufacturer-

distributor-retailer 

disconnect, lack of 

accountability of 

salesmen 

High costs of 

infrastructure, lack of 

affordable farm loans 

(access to capital), 

regulatory and 

contractual voids 

Lack of a regulatory 

policy regarding 

hiring and firing of 

informal workers, 

low minimum wages, 

and linguistically 

diverse market 

TBI Role Office space and 

infrastructure, 

mentoring to refine 

product/service idea 

(legitimacy, 

credibility) 

Expertise and access 

to business network 

to validate idea and 

pilot an MVP 

(legitimacy) 

Government funded 

TBI program for 

legitimacy and access 

to data 

LEIT Capability Heavy reliance on 

cloud and mobile, 

social media for 

advertising and 

outreach, analytics 

built into product; 

Open source software 

with IBM cloud and 

Android development 

kit (strategic 

frugality) 

Extensive use of 

social media for 

spreading awareness, 

use of mobile apps 

for data collection 

and feedback, and use 

of blogs for 

knowledge sharing 

(strategic frugality) 

High dependency on 

cloud, mobile, and 

analytics 

(strategic frugality) 

 

 

Social Engagement 

Capability 

Co-creation of app 

with remote location 

customers 

Educating consumers, 

filling the 

information and  trust 

deficits, improving 

efficiency and prices, 

community-oriented 

strategy, use of 

farmer 

(community, trust, 

empowerment) 

A mix of offline and 

online techniques to 

drive social 

engagement, 

important to win trust 

of customers, low-

cost marketing ideas 

that had high 

visibility 

(spending discipline)  

Table 3-31: Comparison of antecedents FITIC 

While eRetail and JobMatch leveraged the TBI’s brand value and network for legitimacy, 

eFarm used TBI resources and capabilities for operational frugality as it lacked basic resources 

and access to digital assets. SMACIT technologies were used for scalability and convenience by 
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eRetail while eFarm used them for lowering costs and operational optimization. JobMatch 

decided to use SMACIT for both operational and strategic frugality. Social affordances were 

observed in terms of connectedness to the customer, transparency in the supply chain, and the 

ability to learn customer preferences and empower the customer. 

Affordances eRetail eFarm JobMatch 

Business Leveraged TBI brand 

name for networking 

and  business 

development 

(legitimacy) 

Use of incubator 

physical and digital 

services and resources 

to reduce operational 

costs (operational 

frugality) 

Accessed TBI network 

for insights on 

government programs 

for skill development 

(legitimacy) 

Technology Scale and convenience 

through use of 

SMACIT/LEIT 

(strategic frugality) 

Discounted access to 

AWS, Google Cloud, 

Android Dev. Kit, etc., 

Opensource software to 

keep costs low 

(operational frugality) 

Leveraged SMACIT to 

develop LEIT to take 

advantage of 

affordable, simple, 

scalable technologies 

(operational/Strategic 

frugality) 

Social Connectedness to the 

customer both 

physically and 

digitally, customer seen 

as a stakeholder 

(empowerment) 

Transparency in the 

supply chain; 

QR codes for 

uneducated farmers and 

consumers; traceability 

of information about 

food; localization of 

sourcing, storage, 

delivery 

(empowerment) 

Focus on local 

customizations helped 

develop further 

innovations and learn 

about user preferences 

(empowerment) 

Table 3-32: Comparison of Affordances 

Due to the business, technology, and social affordances observed above, all three firms 

were able to develop FITIC. eRetail and JobMatch designed a freemium-premium business model 

to attract BoP customers, while eFarm designed a more traditional subscription-based model. This 

was a result of the difference in the markets that they were addressing. All three firms used a 

digital platform to connect two or more entities within their respective ecosystems. Shaping the 

ecosystem by leveraging a digital platform to engage multiple stakeholders and providing 

complementary support services was an important part of designing the business model. 

Furthermore, all three firms relied on the contextual intelligence gathered by their founders to 
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address the constraints and voids. From a social innovation perspective, the focus was on 

transparency, affordability, and awareness. 

FITIC eRetail eFarm JobMatch 

Business 

(BM = 

Business 

Model) 

Freemium-Premium 

BM, avoided clashing 

with wholesale 

competitors (spending 

discipline), use of 

previous business 

experience and 

understanding of 

context 

Subscription based BM, 

digitizing the supply 

chain and value chain, 

establishing farmer and 

consumer cooperatives 

(ecosystem shaping); 

experience and 

understanding of 

context 

Freemium-Premium 

model, focus on value 

creation, use of 

platform ecosystem and 

network effects 

(ecosystem shaping) 

Technology SaaS based digital 

platform to reduce 

information deficits 

among retailer, 

distributor, and 

manufacturer, multi-

lingual platform and 

app, flexibility and 

repurposing of 

platform for different 

industries(product-

service fusion) 

Two-sided digital 

platform, mobile ERP 

system for farmers, 

Opencart for payments 

(low wastage, higher 

efficiency) 

Two-sided digital 

platform ecosystem, 

mobile enabled, web 

and mobile web 

supported, IVR 

innovation for illiterate 

users 

(inclusive innovation) 

Social Supplementary 

programs to create 

awareness and educate 

potential customers 

Better price and 

livelihood for farmers, 

dignified life, 

elimination of 

exploitation, high-

quality organic food for 

consumers, transparent 

information and trust 

building with 

consumers 

Affordability of the 

services, local 

languages, better jobs 

Table 3-33: Comparison of FITIC 

From the perspective of firm performance, eRetail and eFarm were focused on survival 

and sustainability while JobMatch was focused on growth and expansion due to a recent funding 

round from a reputed VC firm. All three firms used various technology metrics to track the 

success of their platforms. All three firms wanted to deliver the most value to their customers by 

leveraging their technology platforms. From a social impact perspective, eRetail was enabling 

transparency and generating efficiency for micro retailers in remote locations, JobMatch was 
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focused on reducing poverty by helping BoP workers find legitimate jobs, and eFarm was able to 

make an impact on the livelihoods of farmers, provide better organic food to customers, and make 

a positive impact on the environment by educating the ecosystem participants regarding 

indigenous methods of farming, storage, and waste reduction, thereby achieveing triple bottom 

line success. 

 

 

Performance eRetail eFarm JobMatch 

Financial Bootstrapped, no need 

to raise funds (business 

sustainability, 

survival) 

Financial benefits 

shared across 

ecosystem participants 

(business 

sustainability) 

Recent infusion of $10 

million by VCs 

(growth, expansion) 

Tech Metrics for platform 

and user interaction 

Built-in analytics 

platform to track 

metrics, mobile data 

collection and 

feedback, IoT and 

sensors for storage and 

tracking 

Analytics and mobile 

driving better job 

matching 

Social Helping kirana stores 

move to a digitized 

procurement platform 

and getting distributors 

visibility in remote 

markets (transparency) 

Distribution of profits 

among farmers and 

consumer 

cooperatives, informed 

conscious consumers, 

sustainability of 

environment, recycling 

of waste (triple bottom 

line) 

Shaping government 

policy on BoP jobs; 

poverty alleviation, 

reduce exploitation of 

job seekers 

Table 3-34: Comparison of Performance 

3.4.4 Cross-Case Analysis: IndiaTBI-3 

We begin by addressing the antecedents to FITIC. The three firms reported business, 

technology, and social constraints. RuralHealth and eBiz encountered lack of an existing market 

and needed to create additional awareness about their products and e-services before launching, 

while eLearn was facing more fundamental problems like affordability, lack of quality HR, slow 

technology adoption, etc. All three startups faced technology constraints with respect to the 
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design of the hardware and software that would fit the needs of their users. Social constraints 

included behavioral and attitude issues, lack of awareness, and need for training. 

All three startups reported institutional voids regarding regulations and government 

policy. As IndiaTBI-3 was strategically oriented towards being a co-working space, it lacked 

some of the characteristics of traditional business incubators. However, it was still able to help 

the three startups with basic infrastructure and services. All three startups displayed strong LEIT 

capability by using SMACIT technologies strategically. By enabling social engagement, all three 

firms wanted to establish their markets and ecosystems and worked on building trust with their 

potential customers. 

Construct/Startup eLearn RuralHealth eBiz 

Constraint-

Capability Pairs 

Poor affordability, 

lack of HR resources 

trained to work in 

the e-learning 

industry; lack of 

technology adoption 

by training and 

workforce 

development 

industry; negative 

attitude of users 

towards adoption of 

e-learning 

Challenge to 

establish a rural 

health ecosystem; 

Technology adoption 

and training in 

rugged, dusty, 

remote areas, 

network and data 

transmission issues, 

etc.; Customer 

education and 

awareness were 

major social 

constraints 

Lack of established 

market and lack of 

awareness among 

potential customers; 

Design technology to 

connect buyers and 

sellers in a 

trustworthy manner; 

Needed to create 

awareness and train 

users to share 

information on the 

platform 

Institutional Voids Lack of 

policy/regulation 

around e-learning 

and e-learning 

companies, 

inefficient education 

system that does not 

encourage or reward 

self-learning 

Government-

provided healthcare 

not available in 

remote, rural 

locations; Health 

workers still 

dependent on paper 

and pen methods of 

reporting health 

issues in villages 

No regulatory policy 

or financial support 

for SME buyers and 

sellers; Investment 

banks not interested 

in lower amount 

deals of SMEs 

TBI Role Basic infrastructure, 

networking, and 

mentoring. More 

geared towards being 

a co-working space 

than a traditional 

incubator 

TBI enabled basic 

business services and 

provided access to 

business network 

and funding 

Basic infrastructure 

and services to 

launch startup and 

connections with 

professional 

networks 
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LEIT Capability SaaS model with 

support for analytics 

and mobile-driven 

learning; SMACIT 

essential to move 

industry from 

desktop to mobile-

based 

(strategic frugality) 

Data storage in the 

cloud, mobile apps 

for connectivity, and 

analytics for insights 

(strategic frugality) 

Cloud-based 

solution, use of 

social media to 

promote and create 

awareness, mobile 

app for connectivity; 

customer service 

through Whatsapp 

and Facebook, 

articles on LinkedIn 

(strategic frugality) 

Social Engagement 

Capability 

Building 

relationships are 

most important for 

repeat customers, 

provide more 

affordable solutions 

than those already in 

the market 

Shaping and co-

creation of 

ecosystem with NGO 

and medical partners, 

community partners 

Shaping of 

ecosystem of buyers 

and sellers through 

offline and online 

channels; Building 

trust with customers 

necessary first step 

Table 3-35: Comparison of antecedents of FITIC 

The above capabilities provided business, technology, and social affordances to the three 

startups. While RuralHealth and eBiz leveraged the TBI to increase the legitimacy of their 

businesses, eLearn used the TBI resources to develop and grow the business. LEIT capability 

afforded all three firms with opportunities for connecting and accessing their customers more 

easily. Affordances for trust building, awareness, and education were provided due to the social 

engagement capabilities. 

Affordances eLearn RuralHealth eBiz 

Business Affordable TBI 

services allowed the 

use of funding and 

time towards business 

development 

(resourceful reuse) 

Funding , training, and 

visibility 

(legitimacy) 

Established viability of 

business through 

expert advice; 

Knowledge gathering 

and expertise, 

mentorship 

(legitimacy) 

Technology LEIT capability 

affords ability to reach 

the end-users 

anywhere-anytime; 

Use of SaaS, cloud, 

mobile, web, analytics, 

and platform 

Development of 

simple, affordable, and 

accessible technology 

solutions 

High digital and 

physical fusion of 

SMACIT technologies 

Social High customization Social and behavioral Customer outreach to 
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and service. Changing 

perceptions about e-

learning vendors  

(trust-building, 

credibility) 

changes in patients, 

doctors, and rural 

communities; Created 

awareness and 

education in 

community 

create awareness in 

the ecosystem 

Table 3-36: Comparison of Affordances 

eLearn’s business model was based on the freemium-premium approach. RuralHealth 

and eBiz had a more traditional model with a fusion and mix of physical and digital 

products/services. The business models were intended to “create value” for the customers. All 

three firms used a digital platform to orchestrate the various ecosystem elements. With social 

innovation, the three firms were engaged in a mission to create value within their particular 

ecosystems and they were fairly successful. eLearn generated value for its users, while 

RuralHealth and eBiz generated more community value. 

FITIC eLearn RuralHealth eBiz 

Business 

(BM = 

Business 

Model) 

Focus on multiple 

business lines, 

freemium-premium 

model, maintain high 

quality trainers as HR is 

a constant challenge 

Innovative hub-and-

spoke model aided by 

technology tools and 

community workers; 

Low-cost design and 

pricing but designed for 

maximum coverage of 

patients 

Subscription-based 

model with value-added 

services; Connecting 

buyers and sellers in the 

most affordable manner 

Technology Digital platform 

designed for constraints 

such as slow network 

connectivity, slow 

processing smartphones 

Digital platform 

integrated various  

modules that were used 

by ecosystem 

participants 

Digital platform with 

physical customer 

touchpoints and 

automation, match-

making algorithms, etc. 

Social Design for behavioral 

and attitude change; 

Enable anytime-

anywhere training, 

mobile authenticated 

attendance, etc. 

Addressed a number of 

health and 

environmental issues 

using the data collected 

via the platform 

Gaining trust of the 

market through events, 

education, and 

awareness. Use of 

social media integration 

with platform 

Table 3-37: Comparison of FITIC 

With respect to performance, eLearn and eBiz were fairly successful and were growing 

and expanding their services. RuralHealth was more concerned with survival, business 

sustainability, and revenue generation. All firms had built-in analytics to track various metrics of 
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user and system interactions. eLearn and eBiz were more geared towards social impact on their 

own customers and RuralHealth was experiencing changes in community health initiatives and 

won several awards for its work. 

Performance eLearn RuralHealth eBiz 

Financial Growth and expansion Self-sustainable, 

bootstrapped, paying 

customers, multiple 

lines of revenue 

Growth and expansion 

Tech Tracking technology 

performance with 

standard metrics 

Unique digital 

platform using 

SMACIT solutions, 

number of health 

technology integration 

Platform gaining high 

visibility in investor 

communities; 

Localization and 

customization, 

customer satisfaction 

Social Impacts within clients 

and industry; No 

policy work so far, but 

potentially in the 

future 

Visible change in 

community health 

outcomes, several 

awards for social 

impact 

Sharing of customer 

experience; Customer 

success (Closing the 

deal) 

Table 3-38: Comparison of Performance 

In summary, cross-case analyses were conducted in this section. The analyses were 

conducted across the TBIs and across the firms within each TBI, effectively resulting in a 

comparison across all firms and TBIs. During the analyses, patterns of behavior, strategy, and 

technology that were observed across the various cases were highlighted. These patterns establish 

the consistent linkages among the various theoretical constructs that were part of the research 

model. In the next section, specific patterns and their implications will be discussed. 

3.5 Discussion 

This section provides a high-level discussion of the findings from the within and cross 

case analyses that were conducted. It addresses linkages between the findings and the research 

model. Furthermore, the following specific research questions are also answered:  

1) Which factors drive frugal IT innovation capability? 

2) How do these factors or combination of factors drive frugal IT innovation capability? 

3) What characteristics of firms in emerging markets facilitate frugal IT innovation? 
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Before answering the above questions, it is important to discuss the theoretical as well as 

emergent findings. I started with a research framework based on extant literature and defined the 

constructs and their dimensions theoretically. A code book was generated and during the coding 

process emergent codes were found. The tables below show the theoretical and emergent codes as 

used during the coding process. The emergent codes were discussed, pilot tested, and agreed upon 

by the author and supervisor. Both sets of codes are important for answering the research 

questions as they highlight important aspects of frugal digital innovation. The table below shows 

the theoretically derived codes and their sources from the extant literature. 

Theoretical Codes Literature Source(s) 

Constraints – Business, Tech., Social, HR Fjeldstad, Kolstad, and Nygaard (2006), 

Paulson et al. (2002), Valor (2005) 

Institutional Voids Khanna and Palepu (2000) 

SMACIT - LEIT Ross (2014), Chan and Ahuja (2015), 

Pavlou and El Sawy (2006, 2010) 

SMEs Industry Canada 

Affordances – Business, Tech, Social Volkoff and Strong (2013), Majchrzak and 

Markus (2013); Tim et al. (2017) 

Frugality (Firm Level) 

-Deferred Gratification 

-Resourceful Reuse 

-Spending Discipline 

Anderson and Lillis (2011) 

FITIC – Business, Tech, Social Ahuja and Chan (2016) 

Technology Business Incubator (TBI) Bergek and Norrman (2008), Grimaldi and 

Grandi (2005) 

TBI Services and Capabilities 

TBI Goals 

TBI Structure 

TBI Performance 

Amezcua (2010), Amezcua et al. (2013) 

Competition Santos and Eisenhardt (2002) 

Turbulence Pavlou and El Sawy (2006, 2010) 

Absorptive Capacity Liu, Ke, Wei and Hua (2013), Zahra and 

George (2003) 

Knowledge Management & Learning Santos and Eisenhardt (2002),  Grant 

(2002) 

Contextual Intelligence Khanna (2014) 

Social Engagement Capability Lorini (2016) 

Startup Performance – Financial, Social, 

Environmental, Sustainability-based, 

Technological 

Elkington (1997),  Norman and MacDonald 

(2004) 

Startup Characteristics – Size, Age, Structure, 

For-Profit, Non-profit 

Industry Canada 
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Problem–Solution Pairs / Constraint–

Capability Pairs 

Von Hippel and Von Krogh (2015) 

Digital Platform Gawer and Cusumano (2014) 

Ecosystem Costello, Donnellan, and Curley (2013) 

Business Innovation Chesbrough (2010) 

Social Innovation Stanford Center for Social Innovation 

(2014), Birkinshaw, Foss, and Lindenberg 

(2014), Kanter (1999) 

Technology Innovation Winter (2003), Pavlou and El Sawy (2010) 

Table 3-39: Theoretical Codes 

The table below shows emergent codes with an explanatory exemplar quote from the data 

that shows the relevance of the quote. Next, based on the retroduction approach (Rihoux and 

Ragin, 2009), a search through the extant literature was conducted to find theoretical support for 

the codes. Based on the results of the search, an operational definition of those codes was derived. 

For codes that did not return any results, an operational definition was created. This information 

is summarized in the table. 

Emergent 

Codes 

Exemplar Quote Operating Definition 

Affordability “In a country like India, anything which is 

not affordable would not fly and specially 

when you are targeting a mass market, you 

have to crack affordability first even before 

talking about adoption. So it almost boils 

down to have it designed at a price point 

where the consumer may even try it and that 

assures your success.” 

Pricing products/services 

lower than existing ones  to 

enable mass market access, 

especially for BoP customers 

Frugality 

(Strategic and 

Operational) 

Operational: “The overall idea is to build a 

modular structure with a lot of cloud 

emphasis so that you are not investing in 

physical infrastructure at your level. We use 

a lot of open source or web containers.” 

 

Strategic: “We have to promote the 

platform…and we have to see the customer 

touch points in terms of where do such 

people exist…with sort of many social 

channels…it's becoming easier and easier to 

touch them…if you take WhatsApp or 

Facebook or LinkedIn maybe Twitter every 

other medium where the SMEs and 

corporates are present, so are we.” 

 

Operational Frugality: the 

use of SMACIT solutions to 

reduce operational costs 

 

Strategic Frugality: the use 

of SMACIT  solutions to 

achieve non-operational, 

strategic goals with minimal 

costs 
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Simplicity 

(Design, 

Product/ 

Service, 

Interface) 

“And then also we try to see that we work on 

volume as you can see the pricing for our 

health card is only Rs. 600 for the entire 

family for the whole of year. So, we have 

really kept that very, very simple and 

affordable.” 

Straightforward, easy to 

understand and comprehend, 

familiar 

Product-Service 

Fusion 

“We get confused sometimes. Are we a 

product or a service? We are hybrid because 

it is a product that we are offering to the 

people. However some customisation and 

servicing is needed…Our ecosystem is 

connected digitally.” 

Embodies features of both 

products and services and 

hence challenges existing 

classifications (Suarez et al. 

2013) 

Co-Working 

Space 

“We have open working space, co-working 

space, we would like to promote ourselves a 

bit more.” 

Rental office space shared 

with other startups (Fuzi, 

2015) 

Accelerator “We have three areas. Incubation, research 

and learning. We have a batch model like an 

accelerator.” 

An incubator program for 

more mature startups (Fuzi, 

2015) 

Founder 

Background 

“I have been an IT professional for 20 

years…” 

Background, experience, 

knowledge, expertise of the 

founder 

Empathy “There is a lot of empathy and human 

involvement which is core to any business 

which can't be taken away, especially in 

agriculture.” 

Understanding things from 

the perspective of the end-

user or potential customer 

TBI Investment 

Strategy – 

Equity, Non-

Equity 

Whether the TBI acquires equity stake in the 

startup or not 

N/A 

Startup 

Performance – 

Survival 

“I think the long-term goal will be to survive 

and to make this mainstream. For example, 

the electricity that we use and the bill that 

we pay are no longer something innovative, 

they are mainstream. Similarly, I want to 

make biogas mainstream.” 

To remain in existence over 

a long period of time 

Value Creation 

-Business Value 

-Tech Value 

-Social Value 

“We value waste….value gets created at the 

dry waste collection center….sorted waste is 

worth a lot more than mixed waste…the 

collectors get much higher prices… 

Revenues have been doubled or triple for the 

waste collectors at the center…” 

Generating benefits or 

revenue or profits for 

customers by improving 

efficiency and/or reducing 

waste 

Trust “So, when we go to these villages, even the 

local stakeholders would see us as outsiders. 

That’s where the trust is needed. So, we 

realised that to start everything from the 

scratch, we need a local guy who speaks that 

language. So, that builds a lot of trust.” 

Confidence placed in a 

person or entity 

Empowerment “Our policies are very transparent. We let 

the farmers decide what price they want to 

A social-action process in 

which individuals and 
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get.” groups act to gain mastery 

over their lives in the context 

of changing their social and 

political environment 

(Zimmerman, 2000) 

Legitimacy “The biggest thing that IndiaTBI-1 has given 

us is brand value. It is a credible incubator. 

It has built networks. Wherever you go in 

front of somebody and say I am from 

IndiaTBI-1…there is recognition…it gives us 

phenomenal brand value.” 

TBIs provide incubatees 

with trust and credibility and 

increase their visibility and 

value (Bøllingtoft & Ulhøi, 

2005) 

Transparency “We believe that all the products should be 

local so that we can minimize the carbon 

footprint and the transportation costs. You 

can trace how far the food has travelled 

before it reaches you. We believe in full 

transparency.” 

Providing information to 

reduce trust deficits and 

build stronger relationships 

Table 3-40: Emergent Codes 

3.5.1 Which factors drive frugal IT innovation capability (FITIC)? 

To answer the above question, the antecedents of FITIC were considered. The following 

observations can be made from the data.  

Frugal Digital Innovation

-Product/Service Fusion
-Affordability
-Simplicity
-Transparency

Frugal Digital Innovation

-Product/Service Fusion
-Affordability
-Simplicity
-Transparency

Firm Performance

-Survival

-Value Creation

Firm Performance

-Survival

-Value Creation
IT/IS Leveraging 

Capability
-Strategic Frugality
-Operational Frugality

IT/IS Leveraging 
Capability

-Strategic Frugality
-Operational Frugality

TBI Resources and Capabilities
-CoWorking Space
-Accelerator
-Incubator
-Investment Strategy
-Legitimacy

TBI Resources and Capabilities
-CoWorking Space
-Accelerator
-Incubator
-Investment Strategy
-Legitimacy

Social Engagement
Capabilities

-Empathy
-Trust
-Empowerment

Social Engagement
Capabilities

-Empathy
-Trust
-Empowerment

Business 
Constraints

Business 
Constraints

IT/IS
Constraints

IT/IS
Constraints

Social
Constraints

Social
Constraints

Frugal 
Business Model 

Innovation

Frugal 
Business Model 

Innovation

Frugal IT/IS 
Innovation

Frugal IT/IS 
Innovation

Frugal
Social 

Innovation

Frugal
Social 

Innovation

Financial 
Performance

Financial 
Performance

Social
Performance

Social
Performance

IT/IS
Performance

IT/IS
Performance

Frugal Ecosystem focused on Affordability and Sustainability
(Difficult Socio-economic and/or Socio-Political Conditions) 

Constraint-Solution Pairs

Founder 
Background

Founder 
Background

 

Figure 3-4: Revised Research Model (including emergent codes) 
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3.5.1.1 Antecedent 1: Business Constraints 

Strong support was found for business constraints driving FITIC. However, there was 

also support that business constraints do not directly enable FITIC and must be mediated by the 

resources, capabilities, and services of the TBI, which in turn create basic business affordances. 

Furthermore, the business constraints and TBI services form a theoretical constraint-capability 

pair that eventually drives FITIC. Depending on the maturity stage of the startups, they may seek 

to join a TBI in order to improve their legitimacy by associating themselves with a reputed TBI 

and by getting access to its network of mentors, experts, VCs, and funding agencies. Other 

startups that already have acquired initial rounds of funding may join a TBI to rent physical and 

digital infrastructure and services. The level of service offered by the TBI depends on its own 

strategic orientation as well as the programs that it chooses to run. Some TBIs use a purely 

incubation-based approach, where they hold equity stake in the firm and incubate the firm until it 

acquires external funding. Other TBIs operate co-working spaces by monetizing physical and 

digital services on a pay-per-seat rental basis without any equity in the startups. Nonetheless, both 

TBIs that offer only co-working spaces and TBIs with traditional incubator programs hold 

knowledge dissemination workshops, host social events to promote collaboration, and provide 

access to their extended networks. In addition to these two different types of TBI programs, an 

accelerator program involves growth-oriented, mature startups that are looking for scale and 

expansion. 

Considerations such as the purpose of the TBI, the match between the TBI’s programs 

and the startup’s needs, and the specific business constraints that it can help alleviate are 

important for a frugal entrepreneur. It is the inter-relation of these factors that determines the 

level and type of business resource affordances that the “business constraints – TBI capability” 

pair generates. 

3.5.1.2 Antecedent 2: Technology Constraints 
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Low to moderate levels of support were found for the relationship between technology 

constraints and FITIC. This was primarily due to two factors. First, the entrepreneurs or founders 

were tech-savvy and had experience, knowledge, and expertise with the technology products and 

services they were developing. This provided them with the ability to perceive of technology as 

an enabler instead of seeing it as a constraint. In particular, SMACIT technologies were seen as 

key enablers in resource-constrained environments. The major constraint related to technology 

was the ability of the startup to find, attract, and retain skilled technology staff. Limited financial 

resources and high demand for skilled IT staff were driving this constraint. Second, firms 

engaged in strategic frugality saw SMACIT-driven LEIT capability as an important replacement 

for marketing and customer relationship management. Similarly firms that were operationally 

frugal did not want to invest scarce resources in physical or digital infrastructure and relied on the 

cloud and analytics to reduce operational expenditures. For these reasons, the founder’s skills and 

competencies moderated the relationship between technology constraints and FITIC. 

Furthermore, the data suggest that continuous interaction between the limited technology 

constraints and LEIT capability gives rise to technology advancement affordances. 

3.5.1.3 Antecedent 3: Social Constraints 

Social constraints drive firms to develop social engagement capability. However, the 

context in which the firm operates dictates the channel, medium, and intensity of the capability. 

For example, firms like eFarm, BioGas, and RuralHealth had to use physical staff and sometimes 

even the founder as agents of social engagement in the rural areas where its customers were. At 

the same time, other firms like eBiz, JobMatch, and IGG were able to reach their customers 

through digital channels using the mobile app or SMS as a communication tool. However, in both 

cases, building trust and a sense of co-creation of the product/service with the customers as 

stakeholders was important. 
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The data suggest that continuous interaction between the constraint-capability pair gives rise to 

affordances. For example, social affordance was generated by iteratively addressing social 

constraints by developing social engagement capability. An example of this was seen with 

JobMatch, which tried to address the social constraint of regional languages on its app by first 

supporting multiple languages within the platform but then also introducing IVR because it 

realized that a majority of its customers may not even be literate. This type of close, two-way 

interaction between constraints and capabilities provides frugal firms with the affordances that are 

necessary to develop FITIC. Hence, the data suggest that in the research model, these interactions 

need to be more strongly emphasized. 

3.5.2 How do these factors or combination of factors drive frugal IT innovation capability? 

A logical explanation is that in a frugal ecosystem with high levels of business, 

technology, and social constraints, firms need to develop stronger FITIC. However, this linear 

view fails to capture some of the complexities that are inherent in such settings. First, institutional 

voids play a significant role in providing the impetus for firms to engage in frugal innovation and 

address these voids. Across all cases and TBIs, institutional voids were present, although their 

strength and nature was variable. The data uncovers a number of institutional voids, from lack of 

regulatory provisions to the inability of the government to meet huge market demand for services 

and from government control over maximum prices on goods to lack of infrastructure for 

supporting an ecosystem that was giving rise to new, digital innovation-focused firms. In order to 

negotiate these voids, entrepreneurs who launched the startups decided to provide solutions to fill 

these voids. As a result, they had to adopt various strategies that drove them towards the 

development of FITIC.  

Second, the muted role of technology constraints provides enough evidence that in the 

Indian context, technology – especially SMACIT technologies – are seen as enablers rather than 

as constraints. The two main constraints with respect to technology were 1) finding the skilled 
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workers at the right price to implement, manage, and strategically leverage those technologies 

and 2) designing technology artifacts for specific contextual requirements to facilitate ease of 

adoption.  

Third, in most of the cases, it was a combination of high levels of business and social 

constraints, coupled with institutional voids that led the firms to develop newer, more innovative 

business models and social innovation programs. To understand in a bit more depth, consider the 

case of RuralHealth. While institutional constraints of lacking and poor quality government 

healthcare services in remote, rural areas, provided it with an opportunity, it also enforced a need 

to innovate frugally. RuralHealth encountered strong social constraints (lack of trust and 

remoteness of the patients) that prevented it from setting up its business in rural areas. It also 

encountered business constraints that forced it to approach the market in partnership with other 

participants as it simply did not possess the business acumen or the resources to address customer 

needs. With technology, design constraints needed to be addressed to align the technology 

hardware and software with the unique contextual requirements (rugged use, dirt and dust 

proofing, and simple interfaces). A more traditional, non-frugal approach would perhaps be to 

find ways to subsidize or seek additional funding for research and development. However, 

RuralHealth designed a new business model, innovative technology approaches, and started 

social engagement activities. 

For business model innovation, RuralHealth decided to shape an ecosystem instead of 

taking a traditional value-chain approach. It designed a hub-and-spoke system with other 

ecosystem participants to keep costs low and make its services accessible and affordable for its 

customers (rural patients). A digital platform enabled information flow, data gathering, analytics, 

and communication across the ecosystem with deployment of mobility (apps) and cloud 

computing. The combination of a digital platform and affordances generated by the LEIT 

capability (based on SMACIT) helped RuralHealth achieve high scalability, reliable and fast data 
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transfer to the health workers’ smartphone apps, and a dedicated communication channel with 

patients through two-way smartphone notifications. However, to achieve rapid scale and growth 

in number of patients, a significant amount of resources had to be spent on social engagement 

within the community, identifying community needs, and gaining trust. This approach allowed 

RuralHealth to understand that the government health workers did not enjoy high levels of trust 

and they needed to identify, train, and employ potential health workers from within the 

community. 

Fourth, the performance impacts resulting from the use of FITIC appear to correlate with 

the dimensions of FITIC as well as its antecedents. A few of the firms in the sample were able to 

truly achieve a triple bottom line impact due to the nature of the constraints they encountered and 

the industry in which they were operating. For example, firms such as eFarm, RuralHealth, and 

IGG were able to achieve financial, environmental, and social impacts as they operated in 

industries (food, health, and waste management) that afforded them certain opportunities to 

achieve triple bottom line impact. Alternatively, firms such as eBiz and eLearn were unable to 

achieve triple bottom line due to the nature of the problems they were addressing within their 

respective industries. Therefore, firms that display strong FITIC may not necessarily display 

triple bottom line impacts. Some firms may display higher financial and social impacts and 

weaker environmental impacts as a result of FITIC. 

3.5.3 What characteristics of firms in emerging markets facilitate frugal IT innovation? 

First, the sample included firms that are young (established less than five years ago) and 

small (startups and SMEs). Second, the firms belonged to industries that tend to depend on 

government programs, subsidies, and interventions. A high number of firms tended to belong to 

industries and public sector domains (such as public health, education, sanitation, etc.) that 

exhibit stronger institutional voids due to service shortages, poor infrastructure, and quality 

issues. Third, only a few startups and SMEs from the sample were not-for-profit. Most of the 
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firms belonged to the for-profit sector and had a founder who was focused on profitability. The 

firms were in the early-to-mid stages of development and tended to have smaller teams. In cases 

where the firms needed additional staff but were financially constrained, they relied on part-time 

staff, freelancers, volunteers, and student interns. Most firms were highly dependent on the past 

experience, contextual knowledge, expertise, and network connections of their founder and core 

team. In certain cases, the founders had significant international experience in multinational firms 

and a couple of firms also had founders who had migrated back to India from the US and Europe. 

Fourth, the firms displayed a high sense of contextual understanding (through the 

founder) and a mission to contribute towards the creation of value across the Indian ecosystem. 

The firms displayed a high sense of learning and absorptive capacity as they engaged in rapid 

experimentation, customer engagement, and development of frugal products and services. Some 

firms experienced strong competition from rivals while others managed to carve a niche for 

themselves by creating a unique value proposition and an embedded network that was difficult for 

rivals to penetrate. As a result, these firms were able to operate without fear of losing market 

share to rivals. This allowed them to dedicate scarce resources to innovation and growth instead 

of spending them on responding to competitor moves. Most firms were empathetic towards their 

customers as well as the contextual constraints and worked towards solving problems that seemed 

to affect a large number of people across the country.  

Fifth, most of the firms identified themselves as providers of a mix of product-service solutions. 

This is an important consideration because it further highlights the fact that FITIC is not limited 

to traditional definitions of product or service innovation paradigms and transcends products, 

processes, and services. Finally, most of the firms were concerned about long term and short term 

survival as a measure of their performance, indicating that frugal innovation may be difficult to 

achieve but may also be one of the key strategies required to overcome challenges in a resource-
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constrained environment. It also establishes the relevance of FITIC as a dynamic capability in 

such environments. The research and practitioner implications of the findings are presented next. 

3.6 Conclusion 

3.6.1 Research Implications 

The research started with a theoretical research framework that integrated the extant 

literature from different disciplinary areas. It started with laying out the contextual factors that 

create the conditions that are ripe for the development of FITIC. Business, technology, and social 

constraints together with institutional voids were identified as factors that lead firms to develop 

FITIC. The data gathered in India has provided empirical evidence that de-emphasizes the role of 

technological constraints in the model. As a result, various management theories that refer to 

emerging market problems in general, and technological constraints in particular, may use the 

insights provided by the chapter showing technology as an enabling factor for frugal innovation. 

The findings have opened the black-box of how constraints influence frugal innovation in 

emerging markets and helped advance understanding regarding the specific types and dimensions 

of constraints that affect the ability of firms in emerging markets to innovate frugally.  

Given the recent academic research focus on constraints and institutional voids (Doh et 

al., 2017), the findings from my research can confirm that “rather than taking institutional 

differences as largely given, appearing as objective and taken for granted by firms, voids become 

enabling when firms enact them.” (Doh et al., 2017, pp. 294). Furthermore, the findings related to 

institutional voids provide a logic that helps to isolate the institutional features of a country’s 

environment and offer a basis for comparison of these features and their effects across national 

contexts (Doh et al., 2017). The next chapter which looks at data collected in Canada will address 

this further. The findings presented provide fertile ground for theory development centered on 

institutional voids as an important construct in emerging market contexts. 
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Next, an emerging area of IS research around problem-solution pairs (Nambisan et al., 

2017) has been explored empirically. In this chapter, problem-solution pairs have been 

contextualized and studied as important antecedents for frugal digital innovation. The 

entrepreneurship literature as well as IS literature on digital innovation may benefit from the 

findings that show interactions between problem-solution pairs and the resulting affordances. It 

provides a rich emerging area for future research and theory development. Furthermore, the 

research has contextualized physical and digital affordances in frugal environments. This is a 

novel application of affordance theory and provides a foundation for refinement and further 

development of the theory of affordances. An important implication with respect to affordances is 

that the findings show how affordance actualization takes effect once affordances have been 

created (Tim et al., 2017). Although the findings may only be applicable in frugal contexts, future 

research in this area can make these findings more generalizable. 

The research can also help refine and enhance the corporate frugality theory. Although the data 

revealed certain expected dimensions of corporate frugality such as resourceful reuse, spending 

discipline, and deferred gratification, other dimensions focusing on social and technological areas 

are novel. The findings have uncovered differences between strategic and operational frugality in 

an emerging market context. The extant literature on the theory of corporate frugality has mainly 

used data from developed markets (Anderson and Lillis, 2011). Insights on frugality that are 

related to emerging market firms can help with extending and enhancing the theory. 

Finally, with FITIC as a dynamic capability, this study may be among the first to 

highlight the use of dynamic capabilities in resource-constrained environments. The development 

of capabilities is centered on the acquisition of resources and conversion of resources into 

capabilities that allow for the development of higher-order dynamic capabilities. However, FITIC 

is driven by the lack of resources and the prevalence of constraints. This provides an interesting 

and novel aspect that has not been fully explored by the extant literature on dynamic capabilities. 
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FITIC provides an opportunity to extend the dynamic capabilities view to conditions of resource 

scarcity, constraints, and voids. 

In summary, the research integrates affordance theory and theory of frugality under the 

overarching view of FITIC as a dynamic capability. It contributes to a number of theoretical areas 

and provides an opportunity for extension of these theories. 

3.6.2 Practice Implications 

This chapter focuses on frugal digital innovation in emerging markets, thus addressing an 

important managerial challenge of innovating while maintaining lower costs and resource usage. 

It can inform management practice, IT practice, and public policy. First, the findings addresses 

calls for research into ways of improving innovation outcomes by reducing dependence on high-

cost resources and instead focusing on resources that are inexpensive and easily available (Fréry, 

Lecocq and Warnier, 2015; Kotler, 2011). I also address calls for research into how firms can 

overcome resource constraints by focusing on frugality, and low-cost, creative problem solving 

(Entrepreneur Media Inc., 2015).  

Second, firms from developed economies currently face a rising challenge from growth-

oriented firms in emerging economies. These emerging market firms enjoy inherent low-cost 

advantages and maturity in frugal practices (Govindarajan and Ramamurti, 2011; Yu, 2008). In 

order to compete globally, it is important for firms in developed markets to learn about how they 

can develop such low-cost advantages within their own firms. Strategic IT capabilities are known 

to help organizations by providing efficiency in transactions and communications, thereby 

enabling firms to more effectively manage customers, operations, and innovation in emerging 

markets (Khuntia et al., 2014). Therefore, to remain competitive in a global business 

environment, firms may need to augment their IT strategies with Frugal IT Innovation Capability 

(FITIC). 
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FITIC development can potentially address the criticism that firms face with respect to 

low return on investment on innovation expenditure and excessive spending on R&D. More 

importantly, FITIC is useful for firms operating in remote, rural areas that tend to face physical 

and digital infrastructure and resource acquisition challenges. By focusing on the business, IT, 

and social dimensions of FITIC, firms can find a solution for high operational expenditures, high 

labor costs and high costs of innovation. Thus, frugal IT innovation offers an avenue for startups, 

rural firms, and MNCs to engage in low-cost, high-impact innovation. 

With issues of affordability and sustainability gaining global attention, frugal IT 

innovation presents an opportunity for firms to design solutions with strong business, 

technological and social impacts, thus developing more holistic innovation agendas. With 

government attention in emerging markets now turning to promote digital entrepreneurship and 

innovation, the findings in this chapter can inform government agencies responsible for economic 

development regarding the opportunities and challenges of frugal IT innovation. Government 

agencies that are responsible for funding technology incubation programs, infrastructure 

improvements, and community-based innovation programs may benefit from the findings. 
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Chapter 4 

Frugal Digital Innovation: The Canada Context 

4.1 Introduction 

This chapter discusses the findings from case studies conducted in Canada. The chapter 

provides contextual information, an overview of the methodology and coding scheme, within-

case analyses for each technology business incubator (TBI) and startup, cross-case analyses 

across the TBIs and startups, discussion of important findings, and research and managerial 

implications. The chapter answers the following questions using the within and cross case 

analyses: 1) Which factors drive frugal IT innovation capability? 2) How do these factors or 

combination of factors drive frugal IT innovation capability? and 3) What characteristics of firms 

in a developed or advanced market such as Canada facilitate frugal IT innovation? 

4.2 Background – The Canadian Context 

The Canadian economy has traditionally been dependent on natural resource companies 

and commodity trading as its strongest pillars (Bommer and Jalajas, 2002). The traditional natural 

resources and more contemporary manufacturing industries have historically had low rates of 

innovation (Bommer and Jalajas, 2002). However, with the gradual advent of innovative firms 

like Nortel6, Research In Motion, Shopify, Hootsuite, Wealthsimple, and Desire2Learn, Canada 

has built a strong reputation as a pillar of innovation in the information and communication 

technology industry. To a large extent, this shift has taken place due to government intervention 

and development of and supporting infrastructure for innovation activities, industry-government 

partnerships, academia-industry collaboration, and a general shift in emphasis on growth and 

revenue generation away from natural resources and towards modern, IT-enabled innovation that 

cuts across many industries. Over the last few decades, Canada has developed strong local 

                                                      

6 No longer in business. 
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innovation ecosystems, along with deep-rooted academic community partnerships. It has also 

promoted the immigration of highly-skilled IT workers and emphasized multiculturalism. These 

factors have poised Canada well for digital innovation in the future. 

Despite these positives, Canada has lagged the US and other countries in Europe and 

Asia in developing startups that are larger commercial successes with financial valuations in the 

billions. This is symptomatic of Canada’s dependence on small and medium sized enterprises 

(SMEs) that make up over 90% of all Canadian businesses (Wells, 2012). Another factor is the 

lack of focus and policy development around the commercialization of innovation (Wells, 

20102). Although, Canada has a great record of investing in basic innovation research through 

grants, partnerships, and strategic initiatives, the intellectual property, startups, and ideas that 

have emanated from these investments often have failed on the commercialization front (Balsillie, 

2015).  

“Canada’s terrible record of commercializing its ideas won’t change until we build proper 

infrastructure to help our entrepreneurs succeed on the global stage, where the real money is 

made. The infrastructure and policies required for the innovation economy are significantly 

different from what’s required for our traditional resource and manufacturing economies. 

Policies that helped us design infrastructure for traditional industries have little impact on an 

innovation economy.” (Balsillie, 2015). 

Recognizing these shortfalls, the government has refocused its attention and resources on 

the development of community and regional clusters of digital and other innovation that will 

provide impetus to the commercialization of Canadian inventions, hardware, software, and other 

intellectual property. Within this context of regional innovation clusters and innovation 

ecosystems development, Canada has enjoyed a fair amount of success. The Waterloo-Kitchener 

ecosystem consisting of university-industry-government participants was recognized among the 

top 10 ecosystems in the world (http://ubi-global.com/). Similarly, the digital media and digital 

innovation cluster of downtown Toronto was also recognized as one of the best in North America 

and Europe (http://ubi-global.com/). There are several such innovation ecosystems spread across 
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Canada and are representative the rising interest in digital innovation within Canada 

(https://www.eorn.ca). 

These innovation ecosystems consist of public sector institutions, private sector 

businesses, and academic organizations, along with several public and private technology 

business incubators (TBIs), that offer business resources and support services to Canadian firms. 

These resources and services assist firms in developing innovative products or services to sell in 

domestic and global markets. It is within such ecosystems that we can find innovative uses of 

technology for business development and social and environmental impact. This study consists of 

data gathered within such ecosystems in Canada. 

In order to foster global competitiveness and improve the commercialization of technologies and 

solutions developed within Canada as well as to jumpstart further ecosystem development, the 

Canadian government recently announced the Innovation Superclusters Initiative (ISI; 

https://www.ic.gc.ca/eic/site/093.nsf/eng/00003.html). Despite these initiatives, many of the 

technologies and solutions fail to trickle down to the poorest sections of Canadian society, 

especially the inner-city neighborhoods and Indigenous and First Nations populations. (Roache, 

2015). Unfortunately, Canadian government research and innovation programs have been 

centered on the expectation that these investments in new knowledge and innovation would 

trickle down (Watters, 2013). The challenges that these populations face are similar to those faced 

by people living in conditions of poverty in the developing world including poor access to 

healthcare and education, high housing, food and living costs, communicable and chronic 

diseases, drug addiction, and inadequate physical and digital infrastructure (CBC, 2007). 

To address these and other issues, some of the innovation clusters have recently focused 

on social innovation and social entrepreneurship. The TBIs have started several programs to 

attract for-profit and not-for-profit social enterprises to develop digital solutions to solve social 

problems related to affordability, sustainability, health, and accessibility. As a result, these new 
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startups in Canada are as focused, as firms in India are, on developing affordable, socially 

relevant, and sustainable digital solutions. 

4.2.1 Summary of the Case Sites 

For this chapter, three different incubators within Canada with three firms within each 

incubator were selected. The goal was to explore and explain the phenomenon of frugal digital 

innovation within the Canadian context. Effectively, these three case sites represent three 

different ecosystems with varied examples of how frugal digital innovation takes place. The table 

below provides some contextual background on the three incubators that were studied and their 

ecosystems. 

Case sites were selected using a purposeful sampling strategy of theoretical replication, 

whereby contrasting results are anticipated across the sites due to the variation in their underlying 

components (Yin, 2003). Given that the origins of frugal innovation are embedded in emerging 

markets, it was appropriate to begin the Canada data gathering after the Indian data had been 

gathered. In order to reduce the risk of selecting inappropriate firms, a pre-screening interview 

was conducted with a senior representative from each prospective organization. The interview 

was focused on gaining a general understanding of the industry, size of the company, and 

characteristics of their products/services, IT strategy, innovation, and firm performance. Firms 

were selected from a diverse set of industries, with an aim to maintain appropriate level of 

similarities and variation for cross-case and within-case analyses. 

Four TBIs with four firms within each TBI were shortlisted and visited across three cities in 

Canada. The cities were spread across eastern Ontraio. Three out of the four TBIs were included 

in the analysis, based on their fit for the study. These three TBIs formed an appropriate set as they 

provided a mix of public and private ownership, age, location, varied in size, strategies, founding 

contexts, and had varied goals with respect to their positioning within the Canadian technology 

innovation ecosystem. Furthermore, three out of four firms within each TBI were selected based 
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on matching them with similar firms in other TBIs. These firms were included based on their size, 

age, industry, and type of products/services. Industries that are seen as ripe for frugal innovation 

include those that are underserved by the government and other entities (Radjou and Prabhu, 

2015). These include health, education, sustainability, supply chain and distribution, etc. 

The table below provides a contextual description of the three TBI case sites. 

Case 

Site 

Pseudonym Contextual 

Description 

Firms 

Examined 

1 CanadaTBI-1 CanadaTBI-1 is an incubator founded in 

partnership with a public university. It was 

initially seed funded by the university and then 

changed to a rental space/lab for innovation 

projects. Various entities from both within and 

outside the university system use the facilities. 

Even though it was affiliated with the university, 

it was fairly autonomous and had to generate its 

own revenue and manage its costs. It started 

advertising its physical space for rent and also 

organized hackathons over weekends. With a 

growing tech ecosystem around the university, 

the demand for space grew and the TBI 

expanded its space and offered more rental 

space. It also partnered with other local 

incubators and accelerators to provide 

mentoring, administrative, and networking 

services to its clients. More recently, due to a 

growing interest in the social innovation domain 

and based on the type of startups that were 

choosing to access the space, the TBI has 

strategically pivoted to become more focused on 

social impact firms that work on addressing 

social problems within and outside Canada. 

 SustainWater 

 EasyImpact 

 HealthNorth 

 

 

2 CanadaTBI-2 CanadaTBI-2 is a technology business 

incubation center, affiliated to and governed by a 

large research university in Canada. It is an 

important part of a regional innovation 

ecosystem that consists of academic institutions, 

government agencies, and private entities. The 

mandate of the TBI during formation was to 

enable regional innovation by working together 

with the university, colleges, startups, and small 

and medium-sized enterprises in the area. The 

infrastructure was built by acquiring a grant 

from the provincial government. Although the 

initial strategy was to attract larger, innovative 

firms to setup their offices in the premises and 

 HealthSaaS 

 SustainFood 

 IndiNetwork 
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provide them with R&D infrastructure, tax 

benefits, and connections with highly skilled 

workers graduating from the regional academic 

institutes, it was successful only to a limited 

extent. Recently, the TBI changed its strategy to 

become more open to support startups from the 

region with no affiliation to the academic 

institutions. It has run a number of innovative 

programs to generate revenue and deliver value 

to the host startups and has participated in large 

innovation funding competitions run by the 

federal government. For this, it has partnered 

with entities both within and outside its own 

ecosystem. The TBI is fairly successful but faces 

several constraints based on its location and size, 

which make it less attractive to startups seeking 

more visibility and connectivity in highly urban 

environments. To address this, it has recently 

started focusing on incubating startups that work 

on social and environmental problems as there is 

a greater demand for such startups in the region. 

3 CanadaTBI-3 CanadaTBI-3 is an urban, university-affiliated 

TBI that operates independently. It provides 

early-stage entrepreneurs with access to 

resources that are needed to create ventures that 

create a positive impact on local and global 

communities. It operates as a co-working space 

and as a traditional incubator. It facilitates digital 

entrepreneurship by providing the infrastructure 

and networking needed to launch and grow 

innovative startups. It has a mandate to seed 

fund and support ventures that can demonstrate 

social innovation and social impact ideas, 

locally, nationally, and globally. It also provides 

hosted startups with access to its network of 

investors, mentors, and business and technical 

experts. It conducts workshops on topics that are 

requested by the startups and facilitates seminars 

and business development discussions. At times, 

it also leverages its academic connections to 

enable student participation and foster cross-

disciplinary innovation ideas. Although a large 

part of the funding for the TBI comes from the 

university, it is on a mission to become 

operationally independent by sustaining its 

revenues and growth through the programs that 

it runs. 

 eCope 

 EduRev 

 SustainAudit 

Table 4-1: Description of the Case Sites 
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Next, the characteristics of the three TBIs are described below. All three TBIs are 

focused on hi-tech and digital innovation. However, they run several internal programs internally 

that support various needs of the host startups. They also run some programs to attract specific 

types of startups  (for example, early stage startups in the social impact or cleantech domains). 

The founding contexts of all three TBIs are similar, where university affiliation and seed funding 

led to the formation of the TBIs and the initial infrastructure and services were provided to them 

through university and provincial government funding. However, they differ in their goals and the 

way in which they are structured internally and within the broader university setting. TBI-1 and 

TBI-3 have relatively more autonomy while TBI-2 is tightly integrated within the university 

structure. All three TBIs had the mandate to promote digital innovation and entrepreneurship in 

their local and neighboring regions. To triangulate the findings, I interviewed the leading 

executive at the TBIs and at least one other key informant, in each firm whenever possible. 

Furthermore, archival data such as internal marketing materials, websites and blogs, social media 

channels (Twitter, Facebook, LinkedIn) were also examined to triangulate and corroborate data. 

Characteristic CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Domain Technology Technology/ 

Education 

Technology 

Founding Context Started as an open 

space or lab for 

innovation, rent 

generation 

To create a space for 

connecting 

innovative 

companies with 

students and 

regional SMEs 

Foster an ecosystem 

focused on social impact, 

with the community 

Founding Team 1 professor, 1 

founder, and 1 

director 

University affiliated  University and provincial 

government, but enjoys 

more autonomy and 

independence from 

university affairs 

Initial Funding Seed funded by a 

university, but 

fairly autonomous, 

Public funds through 

provincial 

government 

Government and 

university funds 

Informants 1 director, 1 

manager, 1 VP, 1 

student employee 

TBI Director, 1 

manager, 1 

incubatee 

1 COO and 1 manager 

Archival Data Historical 

documentation of 

Website, program 

documents, 

Website, program 

information, marketing 
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the evolution of 

the physical space 

and services 

customer 

testimonials 

materials 

Table 4-2: Characteristics of TBIs 

4.3 Within-Case Analysis 

The startup cases were read independently to understand each case in depth. The goal 

was to identify and assess independently, the constructs, relationships, and peculiarities within 

each case and with respect to the theoretical model. Interactions among various actors and the 

decisions of the firms were found, which provided connections among emerging categories of 

codes and led to the discovery of patterns of innovation within the data. Although the coding was 

theoretically guided, new codes were discovered and added based on a retroductive approach. 

4.3.1 Within-Case Analysis: The CanadaTBI-1 Ecosystem 

Three firms were studied within CanadaTBI-1. These firms (SustainWater, EasyImpact, 

HealthNorth) were included based on the three different industries they represented and their 

founding contexts. The firms were established 3 to 5 years ago, had less than 25 employees, and 

wanted to solve a difficult problem that was affecting people within Canada. The founders were 

motivated and driven by a strong sense of making an impact in the lives of people and 

communities. They funded their startups themselves initially and later sought external funds. A 

number of informants were interviewed and archival data was used to triangulate the findings. 

The table below summarizes the contextual characteristics. 

Characteristic Incubator SustainWater EasyImpact HealthNorth 

Domain Technology Sustainability/ 

Water 

Sustainability/ 

Poverty 

Health/  

First Nations 

Founding 

Context 

Started as an 

open space or 

lab for 

innovation, rent 

generation 

Passionate 

founder, 

wanted to make 

access to water 

data simple and 

start a social 

movement for 

water 

conservation 

Passionate 

founder, 

wanted to make 

a difference and 

enable 

community 

involvement to 

solve social 

problems 

Founder 

wanted to 

provide a better 

way for health 

data 

management to 

First Nations 

nurses 
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Founding Team 1 professor, 1 

founder, and 1 

director 

2 co-founders 

who worked 

previously as 

colleagues 

2 co-founders 

who worked 

together 

previously 

Single founder 

Initial Funding Seed funded by 

a university, 

but fairly 

autonomous, 

Self, seed funds Self, seed funds Self 

Informants 1 director, 1 

manager, 1 VP, 

1 student 

employee 

1 founder, 1 

developer 

1 founder, 1 

event 

coordinator 

Founder, 1 VP 

Marketing 

Archival Data Historical 

documentation 

of the evolution 

of the physical 

space and 

services 

Design 

documentation 

and marketing 

materials/ 

presentations 

Website and 

magazine 

stories 

Website, 

business plan 

documents, 

pitch decks 

Table 4-3: Characteristics of startups within CanadaTBI-1 

The table below provides a description of the three startups. 

Case 

Site 

Firm 

Pseudonym 

Contextual 

Description 

1-1 SustainWater SustainWater is a digital platform ecosystem for building the tools 

to help citizens and scientists easily record and analyse water data 

so that they can use the data to learn about problems, share 

discoveries and engage within and outside their communities. It 

was founded on the basis of making access to basic science 

simple, affordable, and fun. As a result, students, government 

officials, education authorities, and water conservation enthusiasts 

have been attracted to the platform. A sense of responsible sharing 

of data based on open data and community engagement was 

promoted by the founder.  

1-2 EasyImpact EasyImpact is an organization that orchestrates digital and 

physical, community-based events that are attended by like-

minded consumers, professionals, and local business owners to 

solve community and social problems. Its ecosystem consists of 

entities and people who champion social issues, follow sustainable 

business practices, and strengthen local communities. It has a 

network of members that is focused on social impact projects, 

environmental sustainability, and alleviation of poverty. Its 

mission is to facilitate social impact and it provides its members 

with a number of tools and services that are thoughtfully designed 

to help create positive social change while amplifying the impact 

of businesses and professionals in a community-based approach. 

1-3 HealthNorth There is an HIV/AIDS epidemic in First Nations communities due 

to high intravenous drug use and sharing of needles. The frontline 

health care for HIV patients is not provided by the local medical 
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clinic, but by public health nurses who are facing a constantly 

expanding case load. In addition to their growing workload, nurses 

in community are dealing with a highly transient population, and 

with patients who, due to the stigma that is often associated with 

HIV/AIDS infection, are unwilling to visit the nursing station. To 

make matters worse, the record keeping system consists of paper 

forms that are held in three-ring binders. Nurses are spending 50% 

of their time maintaining charts rather than providing crucial 

health care to their communities. HealthNorth designed a 

healthcare information management solution for nurses in First 

Nations communities. It was designed from the ground-up to 

provide First Nations nurses with a record-keeping system. The 

HealthNorth app is easy to use, customizable, mobile, and secure. 

Additionally, nurses can use the nursing solution to share patient 

education, and as a support mechanism to notify personnel should 

they find themselves in a dangerous situation.  

Table 4-4: Contextual summary of CanadaTBI-1 firms 

4.3.1.1 Within-Case Analysis: SustainWater 

SustainWater is a digital platform ecosystem for building the tools to help citizens and 

scientists easily record and analyse water data so that they can use the data to learn 

about problems, share discoveries and engage within and outside their communities. We begin by 

exploring the background of the founder of SustainWater and her journey that led to the launch of 

SustainWater. 

“I started my own freelance business…throughout that time I have done all sorts of things 

including you know mostly web and print design, but I have also worked on sort of “games for 

change” so the ideas and websites and games, mini games or gamification that helps people, be 

better people basically, and I really like that sort of social impact you know…that’s my 

background, so I always sort of see purpose in the clients that I work with. I am working on right 

now, a board game design to teach about mental health and wellness … so my background is 

varied…so I have been running my own business for seven years now and it was only until 2015 

that I heard about the hackathon called AquaHacking, and AquaHacking was for the Ottawa 

River and I am a huge water lover.” 

“I grew up in a cottage and my dad does water testing and so we are both very passionate about 

it…I love science so I am always researching things so we participated in it and created a tool so 

that anyone could get involved in water monitoring – you know things like photos or even just 

understanding the existing data. So the concept is open data and people participating…so that 
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was called SustainWater for the hackathon…we were the winners and then after a few months 

later, me and one my developers decided we would work on it to make it into a non-profit and 

that’s started all this other stuff…so I still work as a freelancer. We got some funding for 

SustainWater, but for the most part it's volunteer work…I don’t get paid very much.” 

One of the biggest constraints that SustainWater faces is financial constraints that have 

prevented it from hiring fulltime staff. Although this is typical of early-stage startups, for 

SustainWater it was even more difficult to attract and hire skilled HR.  

“Due to limited funds, there are four people part-time on the team. There is me doing everything. 

I write grants, I do the social media, I do the planning, I do design, and I do everything….that’s 

the core team and then we have got a few partner organizations that love us and help us…two 

conservation authorities that are doing programs with us and then we have got a group down in 

Alabama who love us and promote us and have school groups doing stuff…and they are amazing 

and they have helped fund some of the features that we have released this year.”  

 

“Our biggest sort of constraint right now is the amount of dev time we have. It's always how 

much dev time, so we have been really strategic about what kind of features we work on 

next…and I am a really big fan of speaking to customers and seeing like what the pain points are, 

how we can make sure that any new users are not frustrated and that we have enough 

[bandwidth, storage, etc.] so that they can use our platform and they can see it improving.” 

Technology adoption is a constraint for SustainWater and it has tried to address this issue 

by launching an offline-app and a mobile-friendly website. 

“There is still the offline app that has been a huge pain point for people so that’s what we are 

working on right now. We also have this idea of groups so you can group all your observations 

together, say under one protocol. There is a lot of features we want to build around that” 

With respect to social constraints, it was related to the creation of social awareness 

regarding the existence of SustainWater as a platform and getting it visibility. 

“We struggled to achieve the scale where we could become self-sustainable in revenue 

generation. Water is life and if we don’t educate our children and communities, and make them 

like they are responsible, we will lose this resource.” 
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Although Canada’s infrastructure and public services are built to high standards, new 

businesses like SustainWater that need quick scalability often complain about the institutional 

voids that bureaucracy generates. 

“Technology has really not caught up in Canada compared to England you know…because we 

are distributed so far apart and we are so little we are actually really little and you know what I 

will say is, I worked with the US company for a year…Canadians are incredibly risk averse. I am 

in Ottawa you know. I am here because I came back for family reasons – my parents are based 

here you know I probably wouldn’t have chosen Ottawa – there is even more bureaucracy here 

than in most cities but at the same time there also are really thriving communities of sustainable 

businesses.” 

To alleviate these constraints, SustainWater has developed certain capabilities. First, it 

joined CanadaTBI-1 and this allowed it to take advantage of the physical and digital 

infrastructure as well as options for government funding through grants. 

“We did do their workshops and training…which was learning some of the skills to do 

sustainable businesses which is cool you know. They had a business coach and he talked us 

through the business model canvas and then he did one on one discussion with us to try to refine 

that…it was amazing. They have been so amazing to us you know introducing me to people that 

helped me get into the project…they offer free courses…I have attended some of their seminars, 

They have been interesting…I was trying to stay connected to those spaces…they have a 

networking session for environmental groups once a month and they have allowed me to present 

my stuff and introduced me to lots of people…they have featured me in their newspaper and I will 

be speaking again at the end of March and giving a workshop on prototyping…so really nice 

partnerships. They are really good groups.” 

To alleviate technology constraints, SustainWater focuses on SMACIT solutions. It has 

developed a platform approach using the cloud and web services. Furthermore, it has taken 

advantage of open data protocols and extensive social media connectivity with its customers. It 

has also developed a mobile app that helps with reporting water quality. 

“I was using Heroku…it helps to scale and if I am doing like a presentation with the group for 

example and it might get some social media coverage, we can just jack up the servers to cover it. 

It's giving us great flexibility and scalability. We wanted to have partnerships with IBM Bluemix 
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but it wasn’t easy…so sometimes the decisions get made by the fact that we don’t actually have 

much time to try and figure new technology. We have used AWS for image hosting already…I 

don’t know what the next step would be. We are not quite there yet but we can see we will have to 

do some research and make sure we get the performance and what-not that we need. Yeah, it is a 

web app. It fully works on all screen sizes though so we tested it on phones. We are currently 

working on offline native version for iOS and Android that’s going to be released this spring just 

because once you are in the field you might not have an internet connection right. Then we are on 

Twitter Facebook and Instagram.” 

To alleviate social issues regarding visibility and awareness, SustainWater developed 

certain capabilities for engagement with potential customers that would allow it to reach a wider 

audience. 

“We are based in Ottawa but anyone around the world can use it. It's not location specific and 

we did that on purpose! For example, I recently got an email from Florida and it was a group 

and they were looking to update their platform and they were recommended to us from the people 

in Alabama…and so I set up a Skype call I did a walk through with them and answered their 

questions and we set them up with the group on our platform so that they can manage their own 

users and they are using our platform for issue reporting so that they can create those timelines 

and they can have the maps.” 

These capabilities provided affordances that were helpful in development of frugal IT 

innovation capability. Although SustainWater did not require basic business affordance, it did 

need significant affordances with respect to business development. This was provided through the 

grants that CanadaTBI-1 facilitated. As a result, SustainWater was afforded resources for 

development of test kits that it now sells through its store. 

“We had last summer won an Ontario Trillium Fund grant…so it's a small grant…to do some test 

kits…test kits are seen to be the way people want to get involved. They are involved already on 

the platform, but they want to get involved they want to actually test things, but test kits are very 

expensive…so we got only a few.” 

These test kits also afforded technology and product-service fusion for SustainWater. 

These kits enabled water testing and relay the results through the app. The kits served as a bridge 

and fused the digital platform with a physical product. With respect to social affordances, 
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developing an open, global platform allowed SustainWater to focus on ecosystem development 

and gather a critical mass of users. They needed this to achieve scale for revenue generation and 

business sustainability. 

“I am really focusing on developing our ecosystem now. I can help you [users] come up with 

ideas. I am pretty good at that, but I want to make it super easy for you to recruit new volunteers 

and I want to make it really easy for you to collect data and I want to reduce your overhead of the 

time you spend with the spreadsheet and I also want to increase your impact so that you can 

share your data more widely because there are all these tiny nests and all these protocols have 

their own apps and they are not that great and they are very specific to a specific region and 

there is no sort of bigger picture happening I guess. That’s the key for me and being a subject 

matter expert in something that will help them do a better job as they are subject matter experts.” 

By utilizing these affordances, SustainWater was able to develop FITIC capability. First 

it focused on developing a business model that was centered on open data and voluntary sharing 

to enable collective participation in water conservation. 

“Our business model is based on a freemium-premium analogy…I would say always free for the 

little guys and tools for bigger organizations that help to be strategic and better 

organizations…who want to have real value for people…we won’t charge anything for anyone 

right now. So for the next year we will probably not have any income. That’s just sort of how we 

are going. I have to get funding in other ways. We are actually starting up a test kit store and that 

will at least cover our cost for producing the kits and our server costs, so at least we can cover 

those things.” 

However, to manage such business relationships and share knowledge internally and externally, 

SustainWater uses Slack. 

“Yeah we use Slack which is a chat system and we have different channels for different things. 

We have a general one. We have a core team one. We have one for directors and we have one for 

a tech team. We have one for a design team and one for fund raising. People can fit into different 

pods if they care about them and we do most of our communication through there and we try and 

get together.” 

The digital platform itself provides inherent technology innovation along with the test 

kits and the mobile apps. 
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“It is a map-based platform so you need to define a location where your observation or your 

issue gets reported and then you can record things like marine life, water quality testing, or eyes-

on, eyes-off events…or you can report an issue. So the issue might be an algae bloom or 

pollution, those sorts of things. What happens with the observations is, over time, we create little 

mini graphs so you can start to see trends and for any issues what we do is we create a time line 

so we say okay when was the issue reported, who was it reported to, and then we can have a 

conversation as it gets resolved or closed, so that we sort of publicize this data. The whole idea is 

let’s make the data available to the public. The other thing that we do is we import existing data 

that might be in formats that are too difficult for the average citizen to understand and so we put 

them in these nice little mini graphs and then we have these little question marks everywhere. So 

if you want to know a little bit more about this or that, you can start learning about science. The 

whole idea is a lot of times science can be a bit scary or it can turn people off and as a web 

designer I am really keen to make sure that it's joyful, it's easy and you know at a glance you can 

get it. Yeah you might have to read a little bit but it should be pretty intuitive. Let’s just do it.” 

“Our blog is on WordPress but our actually platform is Ruby-on-Rails and it works with Leaflet 

and we are developing an API that we can connect to our new iPhone and Android app which is 

currently being built on React Native, which is the Facebook platform. The maps we are using 

are based on a javascript library called Leaflet…they have got some really great tools but with 

our volume we would like to have enough paying customers…we know we are just not quite there 

yet.” 

Although social innovation is inherent in the business model and the technology 

approach, SustainWater is trying to develop an ecosystem around a map-based, collective, social 

movement that makes it simpler to get involved in water conservation practices through an open 

data platform.  

“It is a way to host as many people as possible to store their information and so we allow them to 

create groups and they have their own profile…we don’t define the data, the users do…they can 

go to locations and record their stuff and we show it to the world basically, open data platform 

plus citizen science platform.”  

 

SustainWater’s performance spans financial, technological, and social dimensions. 

Before we assess its performance, it is worth noting that SustainWater was still focused on early-
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stage business development and sought opportunities for growth. Despite the need to grow, it was 

aware of the constraints it faced and decided against pursuing certain growth opportunities due to 

limited resources and affordability challenges. 

“For example the Province has a lake monitoring program and it's got thousands and thousands 

of point locations and many years of data. We don’t import all that because it would increase our 

server costs substantially…so what we do instead is, when we have interest from a group or a 

lake association, we import that lake data from the system…so that we can sort of make sure that 

we keep things managed…we want the data that we import to be in the areas that are of interest 

to our users because we just can’t afford thousands of dollars.” 

Financially, SustainWater aimed to generate enough scale and revenue to become self-

sustainable and not require supportive funding and grants. It was focused on growth. 

“You know but I got a micro funding grant and it takes up a lot of my time actually, applying for 

funding so that eventually we have enough features that we can have a product that we can sell so 

that we can be self-sustaining…it's the aim really in the end, I don’t want to apply for funding. 

Well, I see a lot of opportunity for things like white-labeling and a way to monetize…if we could 

embed ourselves in [our customers’] own websites and be their collection tool, but it still feeds to 

the bigger system…that is a way that we think we can monetize and then people will find value for 

a long time and then we can have sort of consistent monthly income.” 

“Success means that people are using our system for their projects. New people sign up they can 

use it and then they can make changes…so if they record things and they use it as a tool to say 

listen, we need some money to clean this up or to fix this infrastructure because we are getting a 

lot of inclusion, that’s success…more waterways are monitored, more people understand it, more 

people feel like they have enough knowledge to make a difference! Do you know what I mean? 

Like a lot of time with science – it's just like oh I don’t understand it, so I am not going to do 

anything about it…I want them to feel empowered that they can do it and then I want it to become 

a movement that it sort of perpetuates itself. They are like oh it's easy you just set it up and then 

we get more and more…it goes around the world…I would love it be around the world. That 

would be amazing.” 

 

From a technology standpoint, the digital platform itself has been built to track and report 

metrics that provide data that can be used to improve the customer experience. 
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“We are a tech company. We like metrics. What I do is, I create reports with the metrics what we 

promised and how much we grow…then we do like percentage growth of things like how many 

observations and users and all those sorts of things. I monitor the stats daily. I want to know who 

is using our site. Observations, groups, users, locations how long people spend on the site, how 

many observations they make per user, per location – all those sorts of things are really 

important. Heroku platform tracks that…so performance metrics are going to be huge especially 

as we grow. We do quite a lot of optimization when we put it in filters and when we grow some 

more we are going to have to optimize that again….I mean one of the things that we want to build 

is like a dashboard…to help people see what they care about.” 

To track social impact and social engagement metrics, it is building a metrics gathering 

engine that will track both web and mobile engagement and impact. 

“As part of what we use this [tracking metrics] will be part of the engagement for our mobile 

apps…I want to track that. It's going to be something I am going to be encourage…it's part of my 

campaign… what kind of actions came about because people were using this site so when you are 

sort of third party you don’t have control over that and you are not running a campaign yourself 

you have less control over how you track your social impact…but everyone wants that, everyone 

wants to see real change right!” 

In summary, through an open data, digital platform, an innovative business model, and 

through social impact activities, SustainWater is developing an ecosystem that makes it simpler 

for people to get involved in water conservation practices. The table below summarizes the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Financial constraints, lack of 

development time 

Inability to work fulltime 

and hire staff 

Technology 

constraints 

+++ Development of the platform 

and the apps, adoption by 

users, and designing features 

Struggling to drive 

adoption and build a 

feature set that can 

achieve scale, mobile 

apps under development 

Social 

constraints 

+++++ Achieving scale, lack of 

awareness about the platform, 

low visibility 

End-users need to be 

aware of the 

functionalities of the 

platform 

Institutional 

void 

+++ Bureaucracy, risk averse 

culture, and low bandwidth 

Technology adoption is 

slower than other G7 

countries 

TBI support and 

services 

+++ TBI provided access to 

network, funding sources, 

Did not require TBI for 

basic resources, needed 
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mentors, and knowledge 

experts 

access to expertise 

SMACIT/LEIT +++++ High dependence on cloud, 

social media, and mobile apps 

Platform built and 

supported by various 

SMACIT technologies 

Social 

engagement 

capability 

+++++ Created a global platform and 

engaged with various groups in 

North America 

In order to drive users to 

the platform, use of 

social media and remote 

conferencing 

Business 

affordance 

+++ Grant applications for funding 

through TBI 

Access to funds  

Technology 

affordance 

+++++ Product-Service fusion with 

test kits integration with the 

mobile and web platforms 

Affordance to monetize 

the service 

Social 

affordance 

+++++ Development of ecosystem 

through democratization of 

data 

Generate awareness and 

promote the platform 

Frugal business 

model 

innovation 

+++ Freemium-Premium business 

model, high contextual 

intelligence 

Providing free services 

to individuals and 

bundling as tools for 

corporations 

Frugal 

technology 

innovation 

+++++ Development of a digital 

platform to generate value out 

of data and sharing 

Use of SMACIT and 

open source tools as well 

as proprietary cloud-

based solutions 

Frugal social 

innovation 

+++++ Leverage the platform as a 

citizen science platform 

Access to data made 

simple and inclusive 

Financial 

performance 

+++ Focused on affordability and 

growth 

Revenue and self-

sustainability important 

indicators 

Technology 

performance 

+++++ Metrics integrated into 

platform 

Reports and dashboards 

Social / 

Environmental 

performance 

+++++ Potential for high growth 

globally 

Integration with mobile 

app to track social 

impact 

Table 4-5: Summary of SustainWater Case 

4.3.1.2 Within-Case Analysis: EasyImpact 

EasyImpact is an organization that orchestrates digital and physical, community-based 

events that are attended by like-minded consumers, professionals, and local business owners to 

solve community and social problems. To explore and explain the founding of EasyImpact, we 

begin by understanding the background of the founder. She highlights certain elements of 

frugality in her experience such as being resourceful, using limited technology, innovating due to 
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necessity, depending on physical and digital connections with people, etc. that have shaped her 

contextual knowledge regarding how EasyImpact would work. 

“I am a lawyer…I was in the U.K. a few years ago working there…and I noticed that our city had 

created a legal clinic for creators…I resonate with creators, I love the arts, I’ve always loved the 

arts. And this is the area I was studying most in, how could I empower them with knowledge so 

they could make money, that was the heart of it…and not lose to people who are smarter than 

them or knew how to use the system better than they did. And so, it took a few years because as 

with anything you are trying to start with no money, you need to be very resourceful and creative. 

Years later, I ended up back in Canada and I found a group of lawyers that were willing to do 

this with me. And so we setup, I think at the time it might have been, it was the first legal clinic 

for creators that would welcome every kind of creator. So, we did this, this was back in the early 

2000s and I watched something amazing happen. The lawyers kept coming and they weren’t 

asking for anything and they knew that … they were not going to get clients out of this. These are 

people that would not otherwise be able to afford their services but they were the best lawyers. 

They were top in Canada, top in their class. They charge a lot per hour. They did not have to do 

this. And I think what’s the most impressive piece of it all is that word-of-mouth has helped 

spread it. But we were lawyers running this thing…we were not social media strategists, we were 

not communications experts, although we’ve become I think both since. And you learn by 

necessity but nevertheless, we’ve never had a physical space. We’ve never had a physical 

address. We’ve never done a fund raiser. I mean it literally has just existed on pure generosity.” 

Highlighting institutional voids, the CEO explains why an organization like EasyImpact 

is needed in Canada. Canada has strong physical and social infrastructure. Yet, there are issues 

related to poverty, health, education, and access to technology that still prevail among inner-city 

and indigenous populations. The government and NGOs fail to address these issues adequately, 

resulting in certain populations remaining vulnerable. 

“Why are the dollar contributions down for charity? Is it because people don’t trust charities 

anymore? Maybe. But more concerning is, is this an indicator of our current economic climate? 

And if this is an indicator of our current economic climate, it means that there are more people 

who are going to be relying on the charities and social programs. And so, the needs across the 

country, I think they are similar to needs around the world and they are in just various, extremes 

on the scale. So, we don’t have the extreme starvation epidemic that we see in Africa but that 
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said, we have significant levels of hunger across Canada. People are choosing to pay for shelter 

versus food. These are basic human needs. Why are Canadians, in a developed country, having to 

make these choices? This is a problem and why aren’t Canadians more aware of it?” 

“On our website, we have eight areas that we focus on. And those eight areas of focus were 

derived from the UN sustainable development goals. So, we suffer with health challenges here. 

We suffer, even though we have free health care. You know, this is horrific but this is true. And 

it’s not just one patient. It’s many and a lot of them are older. So, we give you the great surgery 

and we send you home but you can't afford to recover. That’s the problem. We could put all of the 

best surgeons on your body for a day and let you recover for two days in a hospital, but it is 

worth nothing if you go home and you get an infection, you can't go to the doctor, you can't nurse 

your body to recovery and this is a very critical issue. You don’t have the money to take a bus to 

get to your medical appointment. How do you get there?” 

EasyImpact has experienced some business, technology, and social constraints while trying to 

setup its business. 

“I mean like every entrepreneur…we would rather make money. That’s a big one, but it’s not, it’s 

not that it’s not out there. It’s that our investors in Canada and our financiers in Canada would 

like to see us scale…because we want to scale quickly…And since we have no money we couldn’t 

afford to build our branding in a traditional way.” 

“I mean we leverage all the social media channels...but time is a resource and we don’t have an 

abundance of it…so, we focus on building our product…which is technologically complex and 

not everybody knows it…we can use existing platforms, but customization is very challenging!” 

“It’s that our investors in Canada and our financiers in Canada…are not educated on social 

impacts and we’re probably about a decade behind the UK, five years – maybe a little more – 

behind the US. And so we need a deeper pool of these kinds of investors and people that will look 

at innovation and say, you know what, going forward the world is too big. There are too many 

big problems and if we’re going to pay money for something, we should impose the social impact 

criteria on the things we’re investing in. And as you are seeing probably in India, people are 

doing this because it makes sense to do this…but here it’s still one of these things like, we’re like, 

huh, what’s that? And so, this is a big barrier, education and awareness is a big barrier.” 

To alleviate these constraints, EasyImpact has developed certain capabilities. To 

overcome business constraints, it leveraged the services of CanadaTBI-1 that connected it with its 

network of technical, commercial, and domain knowledge experts. 
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“So, we’ve be able to present different ideas to expert groups at different places and times 

through different initiatives. So, we did a lunch talk about taking your heart to work and what this 

is really about and how you make impact starting today, whatever you are without changing 

anything except a couple of little things. So that was nice. Then we were a part of a bigger month 

long event through them as well. We got connected to people there. So, that was invaluable and in 

fact I was there yesterday and every time I plug in, I come out with something. I leave with 

something new… So, that’s very helpful.” 

 

To alleviate technological issues EasyImpact relied heavily on SMACIT technologies. 

This allowed it to remain light with IT infrastructure and also deliver value to customers. 

“Yeah, so we leverage all kinds, I mean we leverage all the social media channels. We use it to 

build our community and share news. I mean we are pretty active daily on the ones that make 

sense for us. We used Facebook and then we used Twitter and we just tweeted at radio DJs and 

we said, could you tell your followers.” 

“Apart from developing our own mobile app, we use generic apps to do operational tasks.” 

“We are heavy users of cloud services. Our platform is hosted in the Microsoft Azure cloud. We 

rely on cloud services to offer our service.” 

“Analytics engines are built-in on the platform. They inform us of customer preferences and help 

create better UI/UX.” 

To alleviate social constraints and spread awareness in the local communities where the 

problems are as well as to educate investors regarding how EasyImpact makes an impact, it 

engages with the community in various ways. 

“We actually champion this community spirit to help one another out. We host events. So, I think 

we are doing that actually. So, our first event was in 2015. We are not an events company. But 

the cool thing with events is they tend to bring people together, a lot of people.” 

“We got 30 businesses which is impressive. Most of them were small, 25 were small, come 

together and literally provide everything we needed. Our investors now know what we do.” 

These capabilities provided certain affordances to EasyImpact. Business affordances 

were gained by connecting with the right mentors and facilities that helped refine the business 

model and impact targets. Technology affordances allowed for the development of a platform-
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based ecosystem where all activities could be synchronized. Social affordances provided the 

ability to gain visibility among communities, businesses, investors, and government authorities. 

“The TBI has people who are very passionate about impact. They have an amazing space and I 

like showing people unusual things and they like them. So, we had a big town hall there and 

they’ve got a really cool space. It’s in this like old house. We did it there. The businesses there 

who are not necessarily in the social impact frame, they also learned about us. They were like, 

wow! This is really cool. And you know, we are not here to just convert the converted. We’re here 

to make a big change so we need them too. We had access to the resources and mentors and 

stuff.” 

“By using AI, and Data Analytics, and Web and Mobile Web…we are able to do things that we 

were unable to do before. We can bring together our critical mass of volunteers a lot quicker, we 

can give them information…all without spending a dollar from our own pockets. This allows us to 

spend time and money where it is most needed.” 

“Socially, we are able to focus on being visible and we focus on making an impact because that’s 

our commitment to our community.” 

These affordances allowed EasyImpact to develop FITIC capability. First, it designed an 

innovative business model around a digital platform ecosystem. It focused on developing an 

ecosystem of participants through online and offline channels as well as bringing onboard 

businesses, government agencies, and charities. 

“So, the business model, we’ve been testing it out. So, there’s a clear market fit now. We have a 

clear viable business model. We are revenue generating right now which is good. It’s small but 

it’s there. When you put it on to a scalable platform, the potential is great, and the platform is I 

think part and parcel. It would rival any other scale of massive social platform for sure. Think 

Facebook for people who want to do social good…I can’t say too much right now because it’s 

still protected by these NDAs. But it’s further than Facebook…more connecting, it’s raising 

awareness, it’s learning, it’s getting the word out, encouraging people to talk about what they 

care about. So, that’s in a nutshell what it is.” 

“The platform itself is run on opensource software with a lot of customizations. We use heavy 

social media integration and build it as a hub for connecting all your followers on one platform. 

It has a lot of social features and is based on communities. It is simple, affordable, and intuitive.” 
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“So, we bring businesses to the platform. Well, they were asking to join. And I said, sure you can 

come in and be recognized with certification we give. And they said, we need some ideas about 

how we can make the most impact. So we are developing this impact based ecosystem.” 

With respect to performance of EasyImpact, it is really focused on the impact that it 

makes to the lives of the various communities that it works for.  

“So, I can tell you, high level, it is confidential. And high level, we want to see impact. And so, to 

see impact, you have to measure it. Measuring impact in a dynamic way is difficult. And so, we 

are constantly refining our measurement tools and our data analytics and things like that. We do 

some data analytics and we also do ecosystem measurements to see what is happening around us 

and how many people are engaged. We measure how many people interact with us on all the 

different platforms. So, these are the kinds of things we look at.” 

 

“For our partners, we have metrics to use to help them figure that out and then we align it with 

their business model. And then – this company was a personal lubricant company, but the story of 

the founder is that she developed this product after undergoing chemotherapy. She was onboard 

and wanted to give back to the community and we provided her with the easiest channel to give 

back.” 

As an example of the impact, the CEO recollected the impact that was created by an 

event they hosted by bringing together charities, volunteers, and businesses in the capital city, to 

provide pajamas for children who were living in poverty and could not afford them. 

“It was this thing called the Pajama Party, Family Pajama Party in the capital. So, we were 

leveraging that fact that we are in Canada’s capital which is important because you have 

government decision makers here that we can get in front of. And we invited citizens to 

come…nobody knew who we were. I mean this is literally like the first day we opened ourselves 

up to the world period. Website wasn’t even finished. And we said we’ve heard about a need. We 

know that families in poverty need pajamas. The kids don’t have them for the most part...and 

these are, in a lot of cases, these are families that are choosing to have a house over food let 

alone pajamas. So, we found three charities across the city, who don’t physically work together 

but serve the same kind of need….we said to them we have this idea. We are going to use our 

resources on it, we are going to use our creativity, we are going to pull off this event, we have no 

money … and it’s not going to be a fund raiser for you but we heard that you need pajamas. And 

they said, yeah we do. And then they said, we also need diapers. And I said, fine, let’s do it. And 
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the value proposition for doing this kind of thing for the families who are receiving it, is that their 

children who go through a night time routine, they sleep better, that they feel more secure and 

they have more confidence when they go to school the next morning. They create stability and 

that’s so important. That’s just basic…that is important especially for little ones who are wanting 

to learn and fit in ... Imagine when you are invited to a sleepover as a little kid and you have no 

pajamas to take with you. This is like heart breaking kind of stuff.” 

“We collected over 400 pairs of pajamas, over 1000 diapers, over five boxes of food and toys and 

even money which we were not collecting. And this was the test of our model and we thought, you 

know what, this worked in a big way. Let’s just keep doing it and it started a conversation. Every 

single family that came through that day, we don’t know where they came from, we didn’t ask 

them to pay to come, we just asked them to bring stuff and they did. And they learned about this. 

They bonded. They made friends. We saw them playing.” 

 

In summary, EasyImpact is fostering an ecosystem for creating large impact across 

Canada through its social-media and community-based digital platform. The table below 

summarizes the findings of the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Financial constraints, lack of 

development time and skills 

Inability to hire staff 

Technology 

constraints 

+++++ Development of the platform 

and the apps, adoption by 

users, and designing features 

Struggling to drive 

adoption and build a 

feature set that can 

achieve scale, mobile 

apps under development 

Social 

constraints 

+++++ Achieving scale, lack of 

awareness about the platform, 

low visibility 

End-users, 

communities, 

businesses, and 

investors need to be 

aware of the 

functionalities of the 

platform 

Institutional 

void 

+++++ Target vulnerable populations 

that face poverty, health, 

education, issues 

Lack of awareness of 

voids in general public 

TBI support and 

services 

+++ TBI provided access to 

network, funding sources, 

mentors, and knowledge 

experts 

Did not require TBI for 

basic resources, needed 

access to expertise and 

knowledge resources 

SMACIT/LEIT +++++ High dependence on cloud, 

social media, and mobile apps 

Platform built and 

supported by various 
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SMACIT technologies 

Social 

engagement 

capability 

+++++ Leveraged social media, radio, 

word-of-mouth to bring 

awareness and gather people 

for a cause 

In order to drive users 

to the platform, use of 

social media and radio 

Business 

affordance 

+++ Validation of business model 

with experts 

Access to expertise in 

designing revenue 

streams and value 

propositions 

Technology 

affordance 

+++++ Use of opensource and 

SMACIT and customizations 

Affordance to design a 

light platform and 

utilize limited resources 

efficiently 

Social 

affordance 

+++++ Development of ecosystem 

through online and offline 

channels 

Generate awareness and 

promote the platform 

Frugal business 

model 

innovation 

+++ Freemium-Premium business 

model, social media driven, 

high contextual intelligence 

Providing free services 

to businesses in return 

for visibility and 

participation in impact 

events 

Frugal 

technology 

innovation 

+++++ Development of a digital 

platform to generate value for 

communities, businesses, and 

investors 

Use of SMACIT and 

open source tools as 

well as proprietary 

cloud-based solutions 

Frugal social 

innovation 

+++++ Bring solutions to vulnerable 

populations at minimum cost 

and involve local communities 

Access and ease of 

participation for 

communities and 

businesses 

Financial 

performance 

+++ Focused on affordability and 

growth 

Revenue and self-

sustainability important 

indicators 

Technology 

performance 

+++++ Metrics integrated into 

platform 

Reports and dashboards 

Social / 

Environmental 

performance 

+++++ Potential for high growth and 

quick scalability for social 

causes 

Integration with mobile 

app to track social 

impact 

Table 4-6: Summary of EasyImpact Case 

4.3.1.3 Within-Case Analysis: HealthNorth 

HealthNorth designed a healthcare information management solution for nurses in First 

Nations communities. It was designed from the ground-up to provide First Nations nurses with a 

record-keeping system. We begin by exploring what factors led to the founding of HealthNorth. 
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To trace its origins, we must understand the journey of its founder who saw a gap and a potential 

opportunity to address a significant problem by using his technology skills. 

“So, I am an entrepreneur and have been in business now for 20 years. Around 10 year ago, we 

got into mobile and we started to see the power and we were very early into the mobile space, 

around mobile apps in particular. And we understood that this was going to be a real change in 

how we behave as human beings. We were awarded a contract to research how mobile 

potentially impacts First Nations communities around the health space. So, for two years we went 

out into the field, out all to various communities all over the country and we evaluated what they 

had as far as mobile networks, what kind of requirements they needed, what were the issues in 

health, how could mobile bridge the issues that they are experiencing today. We did that for a 

while until the federal government came in and cut all the funding. So, we weren’t able to 

complete the whole project. And I felt personally committed because I had made a lot of 

commitments to the First Nations partners. And now, the government was … in some ways I felt it 

was betraying the commitment that they had promised and they didn’t follow through.” 

 

Although Canada has one of the most comprehensive public healthcare programs in the 

world, it is not without flaws. The institutional voids, especially in the healthcare industry, are 

present but subtle and affect only a very small part of the population – mainly minorities, First 

Nations, and aboriginal people. In this context, some of the institutional voids that were observed 

by the founder were around the treatment of HIV/AIDS, tuberculosis, and hepatitis C/B. 

“What we discovered was, in our research, that First Nations nurses were spending up to 60% of 

their time filling out forms. So, this was just basic health related forms. In a typical HIV case 

there’s 36 forms and these forms are in a three ring binder. And the nurses just spend an 

exorbitant amount of time, having to fill out these forms. In addition to their growing workload, 

nurses in [these] communities are dealing with a highly transient population, and with patients 

who, due to the stigma that is often associated with HIV/AIDS infection, are unwilling to visit the 

nursing station.” 

“There is an HIV/AIDS epidemic happening on many First Nations reserves in Saskatchewan. 

Places like Big River and Ahtahkakoop are seeing rates of infection that are comparable to some 

African countries. Similarly, hepatitis C or tuberculosis are also on the rise.” 



 

334 

 

Regarding business constraints, the founder faced issues that most solutions in First 

Nations territories were proprietary and this was not a good fit for their needs. So, they needed to 

find a way to develop an opensource system that would be much more affordable. 

“A lot of solutions out there in First Nations in general are often proprietary. And what that 

means is they are generally expensive and complicated. So, we went to the lowest common 

denominator and said, okay what, how do we make this as cost effective as humanly possible?” 

The founder did not see technology as a constraint and actually saw technology as an 

enabler – especially emerging and consumer grade technologies. 

“The thing that is the least challenging was the actual technology. It is the least impressive thing 

of all. The technology is not impressive and it doesn’t have to be.”  

“Challenges wise, there’s always going to be a challenge in remote Canada as far as getting 

access to technology because not every community is fully open to the internet yet. Again, 

necessity is the mother of invention and what you find is nurses begin to find ways to get stuff 

done. So, if I have a community that doesn’t have any internet access, it doesn’t prohibit me from 

doing my work in an iPad or saving it all to the iPad, handing it to my friend knowing that they 

are going to be going down a major center on Monday, Tuesday, Wednesday or whatever day of 

the week that is. And that person goes to the drive through at McDonald’s and while they’re in 

that drive through, there has been an automatic handshake between the iPad and McDonald’s 

Wi-Fi. And that Wi-Fi then takes the data and uploads it automatically to the cloud. So, that is a 

very analog way of doing it. But it’s also expedient.” 

The social constraints, that the founder faced, included working with First Nations 

populations and the difference in culture and social norms.  

“So, the idea right off the back was to make sure that we accommodated some of the political 

sensitivities, especially in First Nations communities. The last thing we wanted to do was to 

misrepresent ourselves over to kind of give, yet more false hope to a demographic…that has been 

very poorly treated all of these years.” 

To address these constraints, HealthNorth developed capabilities so that it could design a 

viable business model using opensource software and make it simple so that the adoption rate 

among First nations nurses is high. 



 

335 

 

“So CanadaTBI-1 was invited to participate in helping HealthNorth and they agreed. They 

helped us navigate the bureaucracy within academic institutions and governments…we looked at 

them for the future. They have access to financial and academic resources that they can bring to 

the community. So, they have a mandate to work within that private-public partnership space. 

There is a very strong opportunity for the private sector to participate in this as well.” 

To address technology constraints, HealthNorth relied on SMACIT solutions.  

“The data is being hosted in a secure cloud environment…The form generator is HTML5, so 

that’s the form generator but the app is either Android or iOS. The backend is our partners with 

Hitachi and ThinkOn. So, rather than going with AWS, we’ve gone with Hitachi, they have been 

very generous. So, they’ve donated the cloud hosting to us…and the Canadian Indigenous Nurses 

Association…we try to work with firms that are First Nations owned and operated…Our platform 

has built-in analytics…we are starting to gather metrics…We use social media as a medium to 

advertise and promote ourselves…we will do more as we get ready to raise funds…so far we 

were bootstrapped.” 

To alleviate social constraints, HealthNorth tried to work with First Nations as closely as 

possible and as predictably as possible, trying to adhere to their social norms and expectations. 

“So, the approach that we took was you have to be predictable … being an outsider and non-

First Nations person. You are not a member of that community. We don’t have a great track 

record… being from Canada…so they are obviously skeptical at best, cynical at worst. So, it’s 

good to be repeatable. It’s got to be predictable. So, you have to be there when they call, you 

have to keep showing up and then you have to be predictable in how you operate. And it’s going 

to take time and you have to build trust. You have to build the trust. So, that is the most 

impressive thing I think. It is the social like, the social aspect of this, call it social capital.” 

These capabilities provided HealthFirst with certain affordances. These affordances 

included basic business affordances to design a business model that met the required constraints, 

technology that was a good fit for the type of environment and users, and social affordances that 

allowed HealthNorth to actually launch their business in their intended market. 

“So we subscribed to the philosophy that if we are not looking to get paid, that changes 

everything. When we are going to meetings with governments, several government departments, 

they can't tell us not to do it. So we completely changed the paradigm and as the result, the entire, 

that whole, environment begins to change because the rules engagement no longer exist.” 
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“So, our entire initiative is based on consumer based electronics. It’s an Android, tablet or iOS 

or whatever but it’s consumer based. So nothing on the actual asset is proprietary. And using an 

iPad or an Android tablet is not typically intimidating. Lots of people already have them.” 

With respect to social engagement capability, it provided them affordance to win the trust 

of the First Nations nurses and the patients who saw an improvement in their care delivery. 

“Show up. Just show, be there, just be there, accountability, accessibility. I can’t stress enough, 

remember, this is disruptive. So, there is nothing, there is nothing to be embarrassed about by 

maintaining that simplicity is your secret sauce, right? Trust the nurses, trust in their 

creativity…in your partners. Just trust their, trust their creativity!” 

To show how HealthNorth developed FITIC, the description given by the two 

interviewees is provided below. It will help with understanding how business, technology, and 

social innovation was enabled  in a unified manner. 

“So, we developed a digital platform with an app-based front end. It’s actually a system that 

allows the nurses to create forms on the go. And once they’ve created those forms, they can use 

those forms amongst themselves. And if they collaborate with other communities, they can work 

on finding the data fields that would allow them to share the forms with other communities. So, 

the idea of economies of scale. And once they have actually got these forms and the data is being 

hosted in a secure cloud environment, then we start to see the evolution of two very important 

developments. One of them is the concept of data sovereignty and data sovereignty essentially 

means that they control their data. It’s not something that the province or the federal government 

is no longer managing on behalf of the First Nations. And as a result, you begin to accumulate 

data. So, data sovereignty turns into data as a currency and data currency is where this vast 

amount of information becomes something we can actually trade. There is a financial and a 

political value assigned to the data. So, that was a big eureka moment for us and it really 

transcended our relationship with the First Nations.” 

However to achieve this goal, HealthNorth had to create and shape an ecosystem 

including the government in order to access the historical data stores and work with community 

leaders. 

“What we did is we started to recognize that there is a – there was a government component to 

this. When we looked for sponsors and the best sponsor that we could find – the best that we 

could ever get was the Canadian Nurses Association because our technology was ultimately 
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designed for frontline nurses. And once we pitched to them on what it is and what it does, we 

entered into a contract with them and we signed the contract in November. So, they have taken on 

national sponsorship and are a major pillar of their services roadmap going forward. And since 

then, we have signed an agreement with the Canadian Indigenous Nursing Association.” 

HealthNorth’s commitment to frugality was important in ensuring trust, adoption, and 

recognition that affordability of the solution was a key factor. 

“The cost of ownership of our solutions is almost nothing. Your social impact on something that 

costs nothing is very high. You’re not liable for any payment – there’s no pressure. If you can get 

Cerner EMR7 that costs $5 million, there is a massive pressure…political and economic pressure 

on making sure that you get a return on investment.” 

“For as long as the solution is used to support the nurses in providing care to patients with 

HIV/AIDS, hepatitis C, or tuberculosis, the app will be provided at no cost. This will include 

future development, maintenance, and support as required in an evolving technology landscape.” 

The founder’s contextual intelligence was visible when he made a reference drawing 

parallels between what he was trying to achieve and what was going on in developing countries.  

“We have observed from our other engagements that in the developing world we’ve actually 

found that the adoption of technology is much higher and faster than in North America. It’s much 

more cost effective too. That’s absolutely true…India is a perfect example of a geography that 

made a very smart decisions…why would we copy Europe, like European models and North 

American models? Very heavy, expensive, difficult to maintain land-based operations. So, we saw 

even in Afghanistan at that end of the Canadian involvement the way that they, the Canadian 

Department of National Defense, figured it out very early was that one of the best ways to 

empower their consultants and the vendors that they needed there (to operate in Afghanistan), 

was instead of paying middle man that were gouging the people that worked under that contract, 

they started paying them directly and paying them to their mobile phone and then that person 

takes the mobile phone into the bank and deposits it and gets 100% of the procedure versus 

losing a percentage just to a middleman. And so, in the developing world they’ve got it – I think 

that they’ve actually got an advantage over first world infrastructure because it skipped over. 

They are taking a disadvantage and turning it into an advantage, right? We’re – the metrics are 

                                                      

7 Cerner is a U.S.-based, multinational company that offers software such as EMR (Electronic Medical 

Record), services, devices, and hardware for medical practices, long-term care facilities, hospitals, retail 

pharmacies and laboratories.  
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there, that every carrier telephone company, telephone manufacturer in the world understands to 

be successful that they have to be in India and China. They have no choice.” 

With respect to the performance of HealthNorth, it was focused on moving towards 

securing funding to grow and scale its operations.  

“Yeah, the success is just keep on using it, right? I guess our ambition, the ultimate success is 

when this metadata, this would potentially be created as a faculty of nursing technology, like that 

would be, that’s the dream, right. And we are now, just into the final rounds of the funding 

proposals. So, our ultimate goal is for the federal government to fund us. It will provide for a very 

unique and scalable solution for First Nations communities.” 

HealthNorth has developed competitive advantage by shaping a dedicated ecosystem. 

 “We are the only one who are taking it on to this scale, we are the only one who are doing this 

for free. We are the only one that really working at it from this perspective.” 

The table below summarizes the findings of the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ An affordable product/service 

was required 

Expensive to develop 

proprietary solutions 

Technology 

constraints 

+++ Did not see technology as a 

constraint 

Technology was the 

simplest part 

Social 

constraints 

+++++ Working with First Nations 

communities, winning their 

trust, social norms 

Reaching end-users and 

training them with 

adoption of new 

technology 

Institutional 

void 

+++++ Target vulnerable populations 

that face  health issues 

Despite a good healthcare 

system in the rest of the 

country, some populations 

were vulnerable 

TBI support and 

services 

+++ TBI provided access to 

network, funding sources, 

mentors, and knowledge 

experts 

Did not require TBI for 

basic resources, needed 

access to expertise and 

knowledge resources 

SMACIT/LEIT +++++ High dependence on cloud and 

mobile apps 

Platform built and 

supported by various 

SMACIT technologies 

Social 

engagement 

capability 

+++++ Leveraged partnerships with 

nurses association and 

government to seek buy-in of 

customers 

Built community 

relationships 

Business 

affordance 

+++ Validation of business model 

with experts 

Committed to an affordable 

produyct/service 

Technology 

affordance 

+++++ Use of SMACIT and 

customizations 

Affordance to design a 

light platform and utilize 
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limited resources 

efficiently 

Social 

affordance 

+++++ Development of ecosystem 

with buy-in from various 

participants 

Provide efficiency through 

the deployment of the 

platform 

Frugal business 

model 

innovation 

+++++ Committed to free service to 

First Nations populations and 

revenue from government 

grants, monetize data, high 

contextual intelligence 

Providing free services to 

vulnerable populations 

Frugal 

technology 

innovation 

+++++ Development of a digital 

platform to generate value 

from data 

Use of SMACIT and open 

source tools as well as  

cloud-based solutions 

Frugal social 

innovation 

+++++ Bring solutions to vulnerable 

populations at minimum cost 

and involve local communities 

Access and efficiency 

Financial 

performance 

+++ Focused on affordability and 

growth, seeking funding 

Revenue and self-

sustainability important 

indicators 

Technology 

performance 

+++++ Metrics integrated into 

platform 

Reports and dashboards 

Social / 

Environmental 

performance 

+++++ Potential for high growth and 

quick scalability 

Helping nurses working 

with HIV/AIDS, hepatitis, 

and tuberculosis work 

more efficiently 

Table 4-7: Summary of HealthNorth Case 

4.3.1.4 Within-Case Analysis: CanadaTBI-1 

CanadaTBI-1 is an incubator founded in partnership with a public university. It was 

initially seed funded by the university and then changed to a rental space/lab for innovation 

projects. Various entities from both within and outside the university system use the facilities. To 

understand the circumstances that led to the current situation of CanadaTBI-1, it is important to 

understand its background, history, and goals. CanadaTBI-1 was initially founded to take 

advantage of the demand for innovative lab space as well as a place to exchange ideas for projects 

between students and professors at the university. 

“This TBI was formed about 3.5 years ago and it was a real mix and match a lot of different 

things…so at the same time on campus there was the innovation center that was created which is 

located in our library and it's meant to encourage undergraduate research and kind of supported 

the undergrad level and it's a very similar looking space…with that kind of openness in mobile 
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furniture and to really encourage collaboration and then there was the incubator 

setup…CanadaTBI-1 was supposed to be kind of getting the innovative companies…they would 

pay rent there, was like real estate…and that the profit or revenue we would make from that 

would then go back in and flow into more socially-oriented projects working with non-profits and 

that sort of thing…it wouldn’t necessarily be the same kind of money.” 

The business model that the TBI developed was to charge, for space and services, a set of 

companies that were interested in accessing the ready market of students around campus for 

piloting or launching their product/service.  

“We had companies that were coming in here for the space…that viewed us as a conduit to 

several thousand people of a potential market because of where we are located…but we have a 

responsibility not to just let them loose so you know our students can’t be treated poorly and so 

we need to validate the process…we are also interested in the research side of things and not 

necessarily the money…our students are not going to necessarily be buying your product.” 

The director of the TBI was hired to develop “value generation” activities as a means to 

recover the investments made in the TBI. Due to the resource constraints, the director needed to 

develop new, innovative models of revenue generation. 

“It's not like being in downtown or something like that, so when I came here we decided to really 

focus on value generation more than revenue generation and being a service to support the 

activities that we are already having on campus…perhaps inspire conversations and new 

connections on campus and with the community around us…there was no weeding process for 

anything before I came in, so if somebody had money and they wanted, they would pay for the 

space they were allowed in.” 

The director also helped with development of the supportive, collaborative ecosystem 

that was necessary for survival of the TBI and for providing services to the startups that were 

going to join in the future. She also discussed the role of the government in helping the TBI 

clarify its own mandate and design its services. 

“We partnered with several known entities in [the region] called the Hub City8, Impact Hub… 

and we developed a novel training program for students that were inspired to be social 

innovators and social entrepreneurs and they have the passion but they did not have the 

                                                      

8 A pseudonym is used. 
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resources…I want to eradicate poverty as an idea, for example…if they had something tangible in 

moving forward, we created a born social fellowship program and we received funding for that 

and so we brought in a cohort of 11 students from [a local university]…I designed a training 

program and then there was project activation fees as well where they would launch their idea in 

a supportive environment…some of them are really taking off!” 

“We also partnered with IBM Center for Advanced Studies, because one of the things we were 

both sharing was a passion for using design thinking as a way to achieve tangible projects and so 

we created a living lab for design thinking…in fact that happened every Thursday and ran kind of 

as a design thinking consultancy…with that we worked with several entrepreneurs that came in 

with different ideas and would help them get some clarity for their next directions and then I also 

wanted to bring another source of revenue because this was meant to be renting space as well 

and I was able to bring in some companies.” 

The VP and Director also discussed the importance of social innovation for the Canadian 

economy and the role of technology in social innovation as well as some constraints. 

“The use of technology on the social side is definitely increasing in many ways but it also still 

represents some barriers and, in particular when we are dealing with some vulnerable 

populations or cultural issues for instance, it's not as appreciative…when we are doing different 

indigenous projects or indigenous research because it's about their culture and their connection 

and it's a very different philosophy because we are so compartmentalized and they are not and so 

they don’t like being sectioned off…more and more I am seeing different elements of how digital 

infrastructure is supporting social movements…if you look at Arab Springs or any of those things, 

it would not have happened if not for digital infrastructure.” 

With respect to constraints, the VP and the Director talked about several bureaucratic 

challenges within the university administration despite their reasonable autonomy. However, the 

constraints also led to new opportunities and that is where they were able to define and leverage 

the problem-solution set. 

“The challenge is that the first year and a half took a major reputational hit for our TBI in terms 

of branding on campus, so in particular the dean of [a university department] was quite put off 

by it and somehow felt not included in the process and he is now a VP…so he does not want us to 

exist as a brand…but he wants social innovation to continue and it's high on his agenda.” 

“It's interesting my job at the university has always been I have never been owned by a faculty or 

a discipline right, so I have always been looking over the university…I have been able to break a 
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lot of those tight connections and for instance there are times where I have worked with an 

engineer, say an environmental engineer, who is looking at water quality and immediately I am 

like hey! did you know about so and so in public policy that’s looking at policy side, and then 

somebody else in biochemistry, he has got a new way to test different components within the 

water. It's like hey let’s get together and see what’s happening right and when you do that to me, 

this is when that’s a kind of the sweet spot. I think the world has moved to complex problems. 

There is nothing that isn’t complex anymore and the only way to address complex issues is to 

have a disciplinary approach. It's the only way to deal with it. It cannot be dealt with in silos.” 

The VP stressed on the importance of business model development and stakeholder 

engagement in the TBI. 

“For me the lesson learned, although I wasn’t necessarily a part of it at the beginning, is the 

importance of relationship management and stakeholder management…doing a bit more 

homework in the sense of understanding…first having a business model and then finding out 

whether the people that you hope are going to support that actually bought into it…coming up 

with a viable plan that the stakeholders are going to support which was never done, so then you 

constantly have this controversy going on and I don’t think any business can survive that sort of 

concept. So social innovation will continue … just, it's transitioning but we don’t know where it's 

transitioned to yet.” 

“Although it's not necessarily about digital infrastructure alone…it is also about the business 

model…we have another gentleman who is also a student here who has started up a company 

which is bringing affordable eye care and eye wear to developing countries and in particular for 

him - Afghanistan – that’s where he is from. He is one of our born social fellows and came 

through a program. We have spent a lot of time coaching and mentoring him and through that 

program he was able to leverage different awards and make connections at Harvard and I think 

he was in Scotland last summer on a paid internship…he has been able to leverage mentoring 

from MIT’s technology people and Harvard’s business people.” 

Interestingly, the Director highlighted why it was important to focus on social innovation 

using technology as an alleviation mechanism because some geographical areas of Canada face 

problems that are similar to those found in the developing world and can learn from the solutions 

being designed for use in those contexts. 

“It's not because people are really struggling but that we have the underdeveloped 

north…because we actually have developing country conditions within an advanced 
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nation…which is quite interesting and the use of digital infrastructure to be able to better their 

lives would be enormous. A researcher I know is doing this project about being able to use digital 

technology as a way to improve democratic decision-making in remote communities in the 

north.” 

 

“I get concerned with the reliance that we are building around digital technology when basic 

services are still not available. But I think with innovative business models and new ways of 

reaching these remote communities with stuff that’s affordable, you also need to have stuff that’s 

secured, leveraging the cloud as well as other technologies.” 

The TBI has started focusing on startups that address an urgent need and focus on 

frugality, community solutions, and grassroots innovation, instead of simply emphasizing 

sophistication. 

“I would throw usability in there as well, right, so affordability, usability, and that it meets the 

need not a want. Because coming into a community or serving a population that needs something 

and then giving it to them doesn’t fix or address sometimes the root cause or root problem…I 

think there needs to be attention put on that capacity building within the community as well so 

that it can become sustainable … for instance if you are implementing a technology you are 

training someone locally on how to use it and how it works why, how to troubleshoot, that sort of 

thing so that then they are now with that base knowledge and can easily become an innovator 

themselves.” 

To provide mentorship and guidance to the startups, the TBI provides them with various 

services and opportunities to connect with a wide network of mentors, VCs, and angel investors. 

“Yeah, we have a mentor who does leadership and executive coaching and so he has mentored 

and coached several other student entrepreneurs for free, like he’s just giving back. We used to 

have executives in residence but they moved to the mentorship model so we have another mentor 

who has been phenomenal working with student entrepreneurs as he was one himself…he helped 

kind of start up the culture when he was a student here…if we don’t have the capacity or if we 

think there is a particular niche that somebody can help them with … we connect them up that 

way. We have put several in with IBM which is just turning into amazing outputs which is great.” 
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The TBI provides early stage startups with services, mentorship, and an incubator 

experience that helps them evolve their product and business strategies. It also runs various 

workshops based on the demand from the hosted startups. 

“Just it's like if you look at the innovation model or time frame, we are really at that discovery 

early stage and once you kind of get up on your feet and you have a business plan that you think 

you can start kind of walking around with, then I refer them to other resources…with student 

entrepreneurs we have a very different status on campus and yet, from a risk and liability point of 

view, if we had students working here on businesses that are running, the instant they make $1 

they are no longer covered as students. They are not here in the student capacity and so they have 

to have things like liability insurance for the company, and all these other things cost money but 

they don’t have money for it. I rather put them into places that they will be better supported than 

put them into risk. That’s how I feel. We run a lot of different workshops that they are invited to, 

so they have the capacity building as well and there are several students that we have connected 

to our network.”  

 

The TBI uses a number of technology tools for administration, communication and 

collaboration, and facilitating efficient and effective project management. The focus again is on 

the value that these technology tools bring to the TBI and not on the sophistication. 

“Well…we use the Cisco telepresence system…to be honest we tend to use it more as a glorified 

monitor for the WebEx or something like that, because to use Cisco telepresence, the other places 

that you are connecting to have to have the same. So we are looking at using like a facilities 

management tool because there are like common rooms with common equipment that people 

could check in and out, book space to all those sorts of things, but the cost was too prohibitive. 

We actually run a pretty low tech space in that regard…we use MURAL as well because we do a 

lot of design thinking so MURAL supports that, and Slack, it is probably the biggest one. I think 

those are ones for like kind of everyday use….Yeah DropBox. Oh, the other is BigBoot Button, so 

we use that for conferencing again.” 

In order to track its success, the TBI keeps a record of all its ecosystem-wide partnerships 

as well as the partnerships of its startups. Being heavily inclined towards social innovation, the 

TBI tracks social impact metrics as well as business metrics for itself and its startups. 
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“I need to refer to the information. We have established 15 new partnerships in the last year. We 

have startups creating awareness around eradicating poverty and preventive medication; we 

have created, designed, and developed social programs that resulted in three new social 

enterprises. We influenced campus policy to create social movements on campus. For instance, 

when students are moving out of residence, a lot of waste was just left there, so a team went in 

and built partnerships with different groups in the community like the Diabetes Association and 

[Refugee Program] and all these different groups … So it had student volunteers that would sort 

out of the materials what was viable and not and then they would come and pick it up and bring it 

to their areas where people would then have access to it…where before that was all just trashed, 

it was a lasting impact and it's now something we ran as a pilot that our residence group has now 

picked up and they want to continue every year which is phenomenal.” 

 

“We have developed the design thinking studio with IBM. We have partnered with another group 

that has a campaign towards building better awareness about homelessness. We also did 

knowledge mobilization, in particular in the health sector, and that’s good. We have run a design 

workshop that changed a local company called [a coffee company]…to develop the idea of coffee 

as a community anchor and they were going to be doing their first ever expansion into the 

suburbs, so we ran a series of workshops with them that influenced the way they designed their 

new stores to be able to work. We are also supporting a project around hunger, tackling hunger.” 

Overall, using its mandate for social innovation, CanadaTBI-1 is providing an enabling 

platform of knowledge, technology tools, and access to funding resources and experts to early 

stage startups that want to create a social impact. 

4.3.2 Within-Case Analysis: The CanadaTBI-2 Ecosystem 

Three firms were studied within CanadaTBI-2. These firms (HealthSaaS, SustainFood, 

IndiNetwork) were included based on the three different industries (healthcare, agriculture, and e-

commerce respectively) they represented and their founding contexts. The firms were established 

3 to 5 years ago, had less than 25 employees, and wanted to address health, sustainability, and 

socio-economic issues. The founders were motivated and driven by a strong sense of making an 

impact on the lives of people. The founders funded their startups themselves initially and later 
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sought external funds. A number of informants were interviewed and archival data was used to 

triangulate the findings. The table below summarizes the contextual characteristics. 

Characteristic Incubator HealthSaaS SustainFood IndiNetwork 

Domain Technology/ 

Education 

Healthcare Sustainability/ 

Agriculture/ 

Food 

eCommerce 

Founding 

Context 

To create a 

space for 

connecting 

innovative 

companies with 

students and 

regional SMEs 

Create solutions 

for scheduling 

doctors and 

nurses and 

advanced online 

solutions for 

psychotherapy 

Provide 

affordable, 

sustainable, and 

dignified 

livelihood 

solutions to 

vulnerable 

populations 

Provide a 

platform for 

Indigenous 

entrepreneurs 

Founding 

Team 

University 

affiliated  

3 co-founders 3 co-founders 2 co-founders 

Initial 

Funding 

Public funds 

through 

provincial 

government 

Self, family, 

friends 

Self and seed 

funders 

Self 

Informants TBI Director, 1 

manager, 1 

incubatee 

Founder and 1 

manager 

Founder and VP 2 co-founders 

Archival Data Website, 

program 

documents, 

customer 

testimonials 

Website, 

founding 

documents, 

newspaper 

articles, blogs 

Website, 

marketing 

documents, 2 

partners 

Website, 

partners, 

marketing 

materials 

Table 4-8: Characteristics of firms in CanadaTBI-2 

The table below provides a description of the three startups. 

Case 

Site 

Firm Pseudonym Contextual Description 

2-1 HealthSaaS HealthSaaS is focused on delivering AI and algorithm-

driven, cloud-based software applications and tools that are 

designed to simplify work and enhance the quality of life. It 

applies mathematical algorithms to save time, reduce errors, 

add efficiencies, convenience, and peace of mind, and 

integrates tools and individuals. Its philosophy is to leverage 

technology innovation for better working, learning, and 

connecting. One of its flagship solutions is focused on 

healthcare and other similar markets and is used for complex, 

constraints-based scheduling purposes. It allows 

organizations to find a work schedule that not only satisfies 

the requirements of the workplace, unions, governments, etc. 

but also is fair, convenient, and adaptive. The second 

solution is a suite of tools and products that provide online 
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mental health support by facilitating secure and convenient 

communication between healthcare providers and patients. 

2-2 SustainFood SustainFood aims to provide affordable and sustainable food, 

products, and services and decent livelihoods to communities 

across the world. SustainFood believes that businesses can be 

profitable, but excess profits should be used for wider benefit 

rather than just enriching individuals. SustainFood has 

partnered with First Nations and indigenous communities as 

well as with other communities globally to leverage its 

multidisciplinary expertise and scale its projects like 

hydroponic greenhouses and emission reduction technology. 

SustainFood’s purpose is to build resilient communities and 

reduce CO2 emissions. SustainFood runs several locally 

owned projects like bus services, food production, and power 

generation as demanded by the communities that need those 

services. 

2-3 IndiNetwork IndiNetwork is a Facebook-like social network for 

Indigenous people of North America, connecting them with 

other global Indigenous communities and people. It offers an 

online platform where indigenous entrepreneurs, small 

business owners, indigenous communities, innovators, 

investors, service providers, students, and youth can connect, 

engage and discover business and economic development 

opportunities. It enables them to sell their products to a 

market that is much larger than they could otherwise access. 

It encourages businesses and individuals to join and provide 

support and services to the Indigenous people of North 

America. It provides a mutual space for exchange of goods 

and services which also acts as a medium for discussions and 

execution of plans for economic development of the region. 

IndiNetwork is addressing challenges faced by Indigenous 

people using frugal innovation. It established itself through 

local relationships within the region and then expanded by 

offering value-added services. It was also able to garner 

government and venture capitalist support for its innovative 

business which targets an untapped market and also 

addresses social challenges such as lack of infrastructure, 

access to larger markets, and connectivity to complementary 

business services for Indigenous people globally. 

Table 4-9: Contextual summary of CanadaTBI-2 firms 

4.3.2.1 Within-Case Analysis: HealthSaaS 

HealthSaaS is focused on delivering AI and algorithm-driven, cloud-based software 

applications and tools that are designed to simplify work and enhance the quality of life. It offers 

two products. The first product helps digital scheduling of doctor and nurse shifts in a hospital or 
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clinic, based on various constraints and requirements. The second product provides a suite of 

digital tools that support mental health clinics and hospital departments in tracking and improving 

the efficiency and effectiveness of patient well-being. We begin by exploring the factors behind 

the founding of HealthSaaS and the background of its founder.  

“So, I have been an academic. I am more a man of a mission as opposed to a man of projects. I 

am only attracted to big messages, big things, big issues and small things, good or bad, don’t get 

me excited. Ever since I moved to Canada I was extremely and gradually more and more 

passionate about doing something with the inefficiencies in healthcare system. Canada, has the 

second worst healthcare system in the world after United States. And a lot of people are surprised 

to hear that, you probably know. So, I mean that, you read papers, you read reports here, the 

country lacks at all levels, federal, provincial and municipal, strategic direction for health care. 

There is no mandate. Everything seems to be a bunch of patches all over, extremely political. And 

things are as a result extremely inefficient. People are dying, people are suffering and I have seen 

that around me. And that became even a bigger motivator for me when I saw people I knew 

suffer, have to wait for long for healthcare.” 

So, although the above situation may not be considered to be an institutional void in 

healthcare, it has parallels with healthcare inefficiencies in developing countries. There are 

inefficiencies in scheduling that lead to medical errors. In addition, there is a lack of 

understanding around mental health and mental health care, poor understanding of data-driven 

indicators and interventions, etc. 

“Through a variety of channels, I became increasingly more interested in mental health. And I 

self educated myself in mental health…and it changed me in the way I deal with my employees, 

with my students. It has changed my view on life…mental health has a long way to go. Long way 

to go. There are so many barriers to it. And then look at incidents like what happened at 

Attawapiskat, Ontario where a number of teenagers committed suicide over a course of two-three 

months. Those were the last drop for me, the person I am. And at the dinner table a friend 

complained about loss of life…somewhere a pregnant mother with twins. All three died because 

there was an error, a medical error. In the US medical errors are the second cause of death. So, 

they are big.”  

“But when I heard the medical error was probably the most preventable medical error, it was a 

scheduling error – just making sure specialist is available at a given time, at a certain place – 
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and that just didn’t happen and this happened. That became a cause. I am an algorithm guy, I do 

research in algorithms…I figured out this is the toughest problem computationally speaking. 

They are non deterministic polynomials…these are the toughest algorithms that you could 

target.” 

HealthSaaS faced business, technology, and social constraints. The biggest constraint the 

founder faced was with respect to the entrepreneurial culture of the geographical location where 

the startup was founded. Although there were good initiatives to attract and promote digital 

innovation there, he felt it was lacking in comparison with some of the bigger hubs of innovation 

within the country. 

“I think the biggest problem is lack of ecosystem, lack of entrepreneurial culture. And that’s the 

biggest statement I have to qualify it. What I mean by that is that not enough people know about 

opportunities that are available and the possibility of starting something of your own, something 

that you love to do, something that you are passionate about and believing really that you could 

make it happen. So, I think that’s one part. That confidence, your entrepreneurial confidence that 

you have to see in people. There are perfectly able engineers, MBA graduates, people who have 

the tools and they might have the passion but they generally don’t have the confidence.” 

 

“I think Canada as a whole is problematic. Everybody knows there’s so much research out there 

that shows Canadians are not entrepreneurial enough. They don’t think entrepreneurial. Toronto, 

Vancouver and Montreal – some good stories are coming out of those cities. Now specifically 

within that as a result of this lack of culture it’s hard to hire people. I’ve had developer openings 

forever since I started. Right now as I am talking to you, I have multiple positions open. I am not 

getting any applications. People want to be in other bigger cities.” 

The quotes above highlight the challenges and constraints imposed by the semi-urban 

location of the TBI. It is indeed difficult to attract startups and entrepreneurs to locations outside 

of the bigger cities in Canada due to the vibrant metropolitan lifestyle and the density of the 

technology ecosystems that large cities offer. However, entrepreneurs who are looking for 

opportunities to launch their startups in locations where the cost of living is more affordable and 

the pay scale for employees is relatively lower, may opt for TBIs located in semi-urban locations. 

Such startups are a good fit for the TBIs that operate in semi-urban locations as both entities 
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understand and appreciate the nature of their constraints and may complement a mutual frugal 

approach. 

“The next one is funding, lack of funding for somebody’s projects. I mean there are some 

opportunities out there but it is extremely hard when it comes to healthcare because it is very 

political.” 

With respect to technology, HealthSaaS does not view technology as a constraint except 

when it relates with hiring skilled technology staff.  

“On that note….I mean we have the technology, we have the excitement, we have the passion. 

Why not try this and see how that goes, right? I cannot imagine tax payer’s money being spent on 

anything better than that. But that was it. So, it just takes longer for us to get where we have to 

go. So, funding and HR specifically and the culture as a whole are primary constraints.” 

Socially, since HealthSaaS is a B2B startup, the primary challenge that it had to 

overcome was to obtain customer buy-in from organizations that would try its solutions. That was 

the kind of social engagement it was looking for. So, HealthSaaS decided to partner with people 

who were part of the healthcare ecosystem to get buy-in early. 

“So, one of the things that I think we did right was that my co-founder is a medical doctor and 

PhD. His wife happens to be a top ranking psychiatrist. So, we had the right people around us 

and I was involved with the medical sector through my friends by proxy and by curiosity I was 

always aware of their challenges. Even prior to that incident that really kicked me to do 

something about the scheduling, I used to always hear from her as a chief resident, when she was 

the resident that, oh my God it [scheduling] was such hard work. She had patients waiting to see 

her and they had 50-60 people in the waitlist but then she would have to spend two days every 

two weeks, one and a half to two days entirely, planning their junior residents into shifts – talking 

to them, trying to figure out what they want or don’t want. Who has to work with what doctor, 

who is in what department? It’s unbelievable. What a waste of somebody extremely skilled to do 

that. So, this is just an example and through these people I was pretty connected with the system 

and it was very easy to transition there.” 

 

To overcome these constraints, HealthSaaS developed business, technology, and social 

engagement capabilities. It leveraged CanadaTBI-2 to address its business constraints. It 
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developed niche technology solutions using SMACIT technologies. By plugging into the 

healthcare ecosystem through a co-founder, it had already addressed social constraints. 

“So, they run workshops every so often…they did the acceleration program last year where they 

bring people together and you go through a boot camp. Those are very, very successful. I think 

the workshops they do and the programs they put together for entrepreneurs are fantastic, that’s 

one. Number two, there are bunch of people over there that are absolutely amazing. There are 

number of individuals working in the TBI in different capacities that are extremely altruistic and 

support us. They go out of their way calling their families and friends to find answers for you. So, 

they are truly amazing people there. I just hope we can figure out a way of supporting them to do 

better.” 

“Yeah, we use digital, cloud-based tools very, very nicely and in a very connected way. We are 

fully hosted on Amazon Cloud. I spend some time in the US and some time back in Canada. My 

co-founder is in New Jersey and Toronto. Our development team is all over the world. So, we use 

Slack to connect, pretty much feeling like we are always in the same room. We chat, we keep 

track of everything. Anytime you want to talk, you press the button you have voice or video. So, 

we use that. That’s just one example. We use Trello for scheduling of tasks. We use Mesasix for 

time tracking. We use a bunch of digital tools at reasonable costs that allow a small team really 

to do a lot bigger things. So, without those, I don’t think we could do what we are doing right 

now.” 

These capabilities allowed HealthSaaS affordances to build their business frugally. First, 

being hosted in the incubation program at the TBI allowed it to launch its business without 

worrying about infrastructure costs. This made investments in business and solution development 

a lot easier. Second, the use of SMACIT technologies allowed anytime-anywhere work with a 

globally dispersed development team. By leveraging the co-founders’ connections with the 

healthcare industry, HealthSaaS was able to get buy-in and adoption faster than other vendors 

could. 

“Yes, absolutely. It’s the cost, you don’t need. I mean right now there are companies who do this 

and they are extremely, extremely, for lack of better word, corrupt. They go in and they have to 

install their own hardware unnecessarily. They have to bring their own team to train. With SaaS 

everything happens automatically. You don’t need training, you’ve got tools, help tools that 

automatically tell you, knowing where you are stuck. Anytime you go, in our system when you go 



 

352 

 

from one step to the next, if you take more than a certain amount of time, the system will ask you 

if you have any problems. And it figures out what the problem is and uses artificial intelligence to 

suggest things. So, we don’t let people get stuck. You don’t really need training. You don’t need 

big costs at the very beginning, a significant cost. So, everything is just so easy and cheap to 

run.” 

 

“Absolutely, absolutely. In terms of validation, we can offer some possibilities given the 

connections we have to healthcare and the Canadian Mental Health Association. I have 

connections to CMHA, that individual that is our advisor of the team and developer of the 

modules for us, actually currently is at CMHA in Toronto. So, she is very open. She is a top 

researcher, very open to new ideas. So, it could be something that could provide partnership 

possibilities for sure.” 

These affordances led to the development of FITIC. HealthSaaS spent a lot of time and 

resources on developing its business model, and that led to offering two separate solutions on a 

freemium-premium basis. The SaaS-based solutions offered niche solutions that were developed 

in-house and were unique to their respective markets. With AI engines in the background and 

simple, easy-to-use UI/UX in the front end, both solutions enjoyed a fair amount of success upon 

launch. The social engagement happened when potential customers started calling HealthSaaS to 

deploy the scheduling solution in industries other than healthcare. Although they are different 

from traditional digital platforms, its two solutions are designed to organically grow and assume 

the position of future platforms. The ease of adaptability of the scheduling solution to various 

contexts and industries gives it a “repurposing” characteristic that is often seen in platforms and 

the psychometry tool is evolving into a content platform to diagnose, treat, and track mental 

health issues. 

“So, from very early on we started developing our business model using the business model 

canvas. And very early on I read the book by Bill Aulet on Disciplined Entrepreneurship. So, 

basically I followed step by step what was prescribed in that text book. So, we wrote the 

document – we have a business model that is constantly changing obviously.” 

“So, both software products are based on the software as a service model. They are cloud 

services. So, nobody needs a fancy computer. You have any device, phone, tablet or computer that 
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connects to the internet, you are connected to what you need to do. Now, they both will have 

mobile apps. Right now they have web apps. The mobile app is developed for Product 1 in both 

Android and iOS and when we have more money we will do the mobile app also for Product 2.” 

HealthSaaS worked closely with hospitals and clinics to deploy the solutions and help 

them with adoption so that they could be leveraged quickly and for the correct purposes. 

“We worked with hospitals and clinics and what we do is that we transform them to a “clinic-in -

the-cloud, essentially, electronic clinic where they run their delivery and diagnosis on the system. 

And there are two components to that. Component number one is the diagnosis no matter where 

they are. It could be a teenager in Attawapiskat opening their phone, clicking on it immediately, 

even though they don’t even have a family physician in the village, they could immediately 

connect to somebody at CMHA who understands their problems. Answer a bunch of questions, 

the severity of problem is figured out and based on the severity of psychological disorder, the 

state they are in, decisions are made very quickly before it’s too late.” 

The local ecosystem, led by CanadaTBI-2, helped HealthSaaS become more engaged 

with the local community. 

For example, one of the things that I’ve mentioned, every successful entrepreneurial setting that 

I've been to from Switzerland to San Francisco, when you have university technology transfer 

units, those are in close contact with the city and the local communities. So, as soon as the 

technology comes out, they reach out, in fact they immediately have it launched at least as a test 

space. Our tool for example, is amazing. People call me from the city, from different restaurants, 

my favorite restaurants in the city and they say, “Oh, we read the article about your tool. Can we 

not use it here?” I said, “Hell yeah, you could use it.” We targeted healthcare, but healthcare is 

the most challenging problem. If healthcare can use it, you guys can use it…and it’s free.” 

HealthSaaS is in growth mode and measures its success by the number of new accounts 

and contracts it signs, as well as the number of new technology evolutions its products make. 

However, the founder has a strong sense of giving back to the ecosystem. 

“So, our short term goal right now is to hire developers and bring money to pay them. That’s 

number one because we have projects lined up. We know what exactly we need to do. We have 

done our market research. We have done our AB tests, survey monkeys9, you name it. We’ve done 

                                                      

9 The SurveyMonkey company provides free, customizable online surveys that can be used to gather 

market data. 
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everything. So, we know what to do. We are just looking for people and that’s short term. Our 

long term goal is to be present and used in every clinical setting, in every psychiatry department 

in the country. That’s focusing on Canada.” 

 

“Yeah, because we are pre-revenue, we use key performance indicators. Our KPI is basically the 

number of users that we have. So, in B2C we are basically tracking our success with new pools, 

new teams that we acquire…And the same thing for the other…basically it is the number of 

clinics that are using the product.” 

“Exactly. Yeah, I've made in my own pledge, if you are successful – because for me success will 

be when everybody is using these two products – the very first place I’ll put my money back 

would be into the local entrepreneurship ecosystem here. I don’t know in what format but it will 

come back in that form.” 

In summary, HealthSaaS is leveraging its digital solutions to contribute to an area of the 

healthcare system that may often remain neglected, but is of vital significance. It has identified a 

niche and is developing business, technology, and social innovations to drive success. The table 

below summarizes the findings from the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Financial constraints, HR 

constraints 

Inability to acquire 

funding, hire staff 

Technology 

constraints 

+++ Development of the platform 

and the apps, adoption by 

users, and designing features 

Struggling to drive 

adoption and build a 

feature set that can 

achieve scale, mobile 

apps under development 

Social 

constraints 

+++++ Achieving scale, lack of 

entrepreneurial ecosystem 

Closed nature of 

healthcare industry, 

difficult to break-in 

Institutional 

void 

+++ Healthcare scheduling issues 

and mental health issues are 

often considered unimportant 

Lack of policy design 

and adoption around 

scheduling and mental 

health 

TBI support and 

services 

+++ TBI provided access to 

network, funding sources, 

mentors 

Did not require TBI for 

basic resources, needed 

access to expertise and 

knowledge resources 

SMACIT/LEIT +++++ High dependence on cloud, 

social media, and mobile apps 

Platform built on SaaS 

model 

Social 

engagement 

capability 

+++++ Leveraged personal 

connections to get buy-in 

Partnered with a co-

founder engaged in  

healthcare activities 
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Business 

affordance 

+++ Validation of business model 

with experts 

Access to business 

model development 

workshops via TBI 

Technology 

affordance 

+++++ Use of SMACIT and AI-based 

optimization engines 

Affordance to design a 

light platform and utilize 

limited resources 

efficiently 

Social 

affordance 

+++++ Access to policy makers Generate awareness and 

promote the solutions 

Frugal business 

model 

innovation 

+++ Freemium-Premium business 

model, high contextual 

intelligence 

Providing free services 

to healthcare and other 

industries to increase 

presence and collect 

feedback 

Frugal 

technology 

innovation 

+++++ Development of niche SaaS 

solutions, cloud-based 

technologies for internal and 

external operations 

Use of SMACIT and 

proprietary cloud-based 

solutions 

Frugal social 

innovation 

+++ Bring solutions to other 

industries in local community 

Free access to local firms 

Financial 

performance 

+++ Focused on affordability, 

hiring, and growth 

Revenue and self-

sustainability important 

indicators 

Technology 

performance 

+++++ Metrics integrated into 

platform 

Reports and dashboards 

Social / 

Environmental 

performance 

+++ Plan for giving back to local 

ecosystem 

Respectful of local 

ecosystem and TBI 

services despite 

shortfalls 

Table 4-10: Summary of HealthSaaS Case 

4.3.2.2 Within-Case Analysis: SustainFood 

SustainFood aims to provide affordable and sustainable food, products, and services and 

decent livelihoods to communities across the world. Its flagship projects revolve around vertical 

farming combined with empowering communities that are vulnerable and partnering with local 

sourcing and supply chains. The founder discussed his journey before starting SustainFood and 

provided background information regarding the constraints and institutional voids that he 

encountered which eventually led to the birth of SustainFood. He also discussed how, due to his 

long career as a management consultant in the airline industry, he focused on CO2 reduction and 
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that experience provided him with rich contextual knowledge about the need for an organization 

like SustainFood. 

“I started a management consulting firm at the time and it was focused in the airline industry and 

it was really management consulting as a form of service delivery….then, five years ago I started 

a firm which was mandated to identify and distribute energy improvement technologies in the 

hydrogen-on-demand field. And it was an internet based company and we distributed, we 

manufactured and distributed the product internationally through a website. Three years ago, I 

evolved that concept to a broader scope activity which was not limited to hardware and it was 

much more of an emission reduction improvement model and perspective. And the model that was 

evolved was mostly focused in vertical farming which is indoor farming…not using sunlight but 

using an energy intensive LED based technology in an environmentally controlled setting which 

would enable the production year round, 24/7, of non-pesticidal produce which was very efficient 

in terms of water usage. There was complete recycling of the water.” 

“We want to help meet the main needs of the communities that we deploy our solutions in. It is a 

bottom-up, grassroots approach instead of supplying food from a global supply chain. Despite 

wider economic instability, energy and resource shortages, and climate change impacts, we rely 

on localization. We also aim to make the communities resilient in themselves, seeking to be 

financially sustainable and as independent of external funding as possible. For example, food 

enterprises such as our hydroponic greenhouses that provide low-cost, healthy food directly to 

local residents.” 

SustainFood has developed business, technology, and social capabilities to support its 

mission and to alleviate the inherent constraints of the markets that it is targeting. It utilized the 

services of CanadaTBI-2 for alleviating business constraints, although it did not necessarily need 

the basic physical infrastructure and digital connectivity services that the TBI offered. 

“And what CanadaTBI-2 has been very helpful in that it is not so much the office provision 

because we are never here, but giving us access to these kinds of facilities, giving us access to the 

ability to co-mingle with likeminded entrepreneurs that has been very instrumental and very 

useful. From that we’ve been able to achieve a number of alliances as well and we are constantly 

evolving. So, it’s an advantage – whereas prior to us joining the TBI we were, we just relied on 

the contacts and connections and networks that we individually provided to the group. Whereas 

immersing us in this environment has enabled us to attend a number of workshops and also 

participate because of our collective extensive background and experience, we’ve been asked to 
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be panelists on a number of programs that they offer. So, we would provide a guidance, little bit 

like the – what do you call it, the Dragon’s Den (TV show).” 

SustainFood has been facing adoption challenges because of its community-focused 

approach to its products and services. 

“Some of the challenges we’re facing if we approach this from a community based only approach 

– The community and indigenous context has a unique cultural approach to decision making. And 

… they will make a decision only if the community, the greater community is in agreement. So, we 

have pretty well to run a referendum in each community before we’re able to implement a 

project. That has a good side in terms of ensuring everybody is engaged but it also has a strong 

restraint in terms of timing. It may take up to two years to get approval.” 

To alleviate its lack of experience with digital technologies and information systems, 

SustainFood relied on a partner organization that understood its needs and provided cutting-edge 

IoT-based solutions that were hosted in the AWS cloud. Communities as well as project 

managers within SustainFood had access to the project and performance metrics through mobile 

apps. Social media was used to promote their projects and gain visibility for funding purposes. 

The system also has predictive analytics and an AI engine to report trends and take preventive 

measures in case of failure of interruptions that result from measurements that go beyond or 

remain under certain pre-defined criteria. 

“We have a very strong partnership incidentally with an India based tech company that provides 

us with a very cohesive and integrated approach to data management for each of the sites. We 

will be able to monitor our progress based on performance metrics that we’ve implemented in 

each setup. These are not only technical performance metrics but they are operational monitoring 

metrics. So, we can prevent something from happening before it happens by knowing, defining 

trends and so on and so forth. But at the same time, having an individual and consolidated view 

of all our operations and having this real time in real time, mobile monitoring environment which 

we can use…absolutely these are sensor based. Each of the critical components of our operation 

which will include environmental controls, growth rates, resource consumption, human resource 

utilization as well as rate of growth and the individuals – how many – the retention period that 

we will keep these individuals in addition to all the financial metrics. So, the financial metrics are 
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going to be really secondary to the operational metrics that we will have embedded in IoT 

sensors.” 

 

“Social media platforms such as LinkedIn have been very useful because it’s attracted a number 

of likeminded business individuals. So, from that point of view, there’s certain aspects of social 

media that have been of great assistance.” 

For social engagement with the communities, SustainFood has adopted principles of 

social justice and it educates its customers and creates awareness about this at every site to which 

it deploys its solutions. 

“Our model has a very strong social injustice component. So, we’ve engaged a number of social 

justice believers in both the distribution of our concept and the engagement of local government 

to assist in that spectrum.” 

These capabilities provide SustainFood with affordances that enable FITIC. Business 

affordances provided by using the physical and digital infrastructure of the TBI allowed it to 

engage with experts and networking groups across the world. The TBI also allowed it to engage 

with another startup within the TBI that provides consulting services for working with indigenous 

and First Nations populations.  

“Through CanadaTBI-2, we have, one of our partners is a First Nations social platform 

developer. They are both our advisors in terms of the social context as well as providing us 

assistance in introducing us to various First Nations communities. But the advisor role is 

probably more important than the opportunity identification role.” 

Technical affordances are provided on two fronts. First, the initial physical technology 

that it developed for the vertical and the second aspect is the digital connectivity and information 

flows that enable this technology to be controlled, manipulated, and orchestrated in real time. 

FITIC is enabled by such a combination or fusion of physical-digital-human factors. 

Social engagement affordances are provided by SustainFood’s commitment to engage with the 

communities that it wants to deploy its solutions in and provide an opportunity to them to make 

adoption decisions, without imposing any pressures or influence. This earns the projects  respect 

and dignity within the community and the intrinsic value is driven by upfront trust mechanisms. 
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“Engaging community leaders is going to be important…for getting support from these 

communities. Support versus approval is a different story. We’re not looking for approval in any 

community, we want to make them self-sufficient and self-empowered. We do not need community 

financial inclusion and support…that’s the last thing we would seek. We do need approval and 

understanding of our model and how it is going to benefit the community.” 

These affordances helped SustainFood develop FITIC. The founder highlighted business 

model development and aspects of frugality. Then, the frugal use of technology was discussed. 

Finally, the social innovation that this type of a model will bring was emphasized. Although the 

description of a digital platform was not explicit, the evolution of the products/services and the 

partnerships demonstrated that this is indeed a digital platform with physical technology 

components that can be deployed in various settings with a specific set of modules that are 

customized to fit the particular settings.  

“The feed of our main mechanism comes from the internal combustion engines that would create 

the electricity that we would need for plant production capturing the CO2 from that and feeding it 

to the plants. So, it was a highly efficient business model and I really believe that we’ve spent 

about three years of research and a fair amount of money, our own personal money, in 

developing this model. Now, in terms of frugality, the approach that we took when I started the 

company, I was by myself. And I started attracting, I’ll say more mature or more senior, business 

and technologies and all of the different phases of the spectrum who had had successful careers, 

and were close to retirement, but wanted to do something else with their lives rather than go and 

play golf. So, I engaged these partners on an equity contribution basis to the company. And 

evolved the concept and evolved the model. We developed this model. But one aspect of frugality 

that we approached, that we used, was the ability to develop a lot of strategic alliances with 

industry leaders. So, rather than grow organically, we grew systematically by bringing, by 

engaging large scale, well-developed partners that had resources and so forth. So, we didn’t have 

to spend our resources but we wanted to give them exclusivity in the particular domain whether it 

was energy growing platform, distribution, and so on and so forth. And found that this was a very 

effective model because it enabled us to engage very large resources and also have a high profile 

presence in the industry too, that we could leverage our model. That got us some really good 

press in [the Caribbean] incidentally.” 
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With respect to the performance of SustainFood, it focuses on long term survival and 

enabling social justice and sustainable livelihoods for the its customers (communities). 

“Success will obviously mean operability, rollout of our operations but I think a community 

acceptance is really going to be the measure of success because that’s what it’s all about. Yes we 

could be profitable but anybody could be profitable. But engaging a community and making a 

mark in this community and this community recognizing our contribution to their empowerment, 

to their own evolution, I think this is where we’ll make it in the history books.” 

“We have to understand the resource availability in each community. We have to understand the 

distribution capabilities and we have to understand even the [farm] produce mix context. One 

community may consume one type of [farm] produce and another one may consume something 

completely different. So, we have to be aware and be adaptable to those changes and those 

needs.” 

“We have five sites that, as of today, have given the green light to proceed.” 

In summary, SustainFood is using an innovative business model, community engagement, and 

social impact to empower and sustain livelihoods for its customers across the globe. The table 

below summarizes the findings of the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Needed to find a bottom-up 

approach to community 

empowerment, food 

sustainability, and CO2 

reduction 

Application of a 

technology invented 

during career as a 

management consultant 

Technology 

constraints 

+++ Technology restricted to CO2 

reduction and not on wider 

societal impact 

Evolved technology 

concept to a broader 

scope activity that was 

not limited to hardware 

and it was much more 

of an emission 

reduction improvement 

model and perspective 

Social 

constraints 

+++++ Access to vulnerable 

communities in need to such a 

solution 

Invisible hunger and 

poverty existed in 

vulnerable populations 

Institutional 

void 

+++++ Economic instability, energy 

and resource shortages, and 

climate change impacts 

Difficulty with 

bureaucracy, 

government, and 

licenses 

TBI support and 

services 

+++ Infrastructure, access to 

network, and experts 

Needed to work within 

entrepreneurial 
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ecosystem to discover 

synergies 

SMACIT/LEIT +++++ IoT, cloud, and mobile based 

solution, social media for 

marketing, outsourced 

technical development to India 

High dependence on 

IoT 

Social 

engagement 

capability 

+++++ Unfamiliarity with indigenous 

communities and culture 

Difficult to access such 

communities without 

trust and buy-in 

Business 

affordance 

+++ Partnered with another TBI 

host company to learn social 

and cultural context of 

indigenous communities 

Secured stakeholder 

buy-in 

Technology 

affordance 

+++ Developed platform to run 

various projects 

Moved away from 

single application, 

singular use paradigm 

Social 

affordance 

+++++ Communicated with leaders of 

communities 

Trust-building 

Frugal business 

model 

innovation 

+++++ Business model based on social 

justice 

Create profits and social 

impact 

Frugal 

technology 

innovation 

+++ R&D for solution development Fusion of physical and 

digital technologies 

Frugal social 

innovation 

+++++ Strategic alliances with a 

number of partners 

To drive down costs and 

increase visibility 

Financial 

performance 

+++ Growth oriented Launch projects faster 

Technology 

performance 

+++++ Physical and digital 

technologies, reports and 

analytics 

Predictability for 

failures built-in to 

technology 

Social / 

Environmental 

performance 

+++++ Empowered communities and 

access to sustainable food 

Affordable, sustainable, 

and socially empowered 

livelihoods 

Table 4-11: Summary of SustainFood Case 

4.3.2.3 Within-Case Analysis: IndiNetwork 

IndiNetwork is a Facebook-like social network for Indigenous people of North America, 

connecting them with other global Indigenous communities and people. It offers an online 

platform where indigenous entrepreneurs, small business owners, indigenous communities, 

innovators, investors, service providers, students, and youth can connect, engage and discover 

business and economic development opportunities. We begin the analyses by examining the 

background of the founders and the circumstances that led to the founding of IndiNetwork. 
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“I felt like a lot of the time … it was very heavy in focusing on just the challenges of First Nations 

people of Canada which is important. It’s really important to look at the challenges and to 

examine them. But when it came to things like business, I felt like we weren’t spending enough 

time looking at the positive case studies in the best practice models.” 

“I was actually coming more from the practical side. At that time, it was … 2013 and I was a 

First Nations manager for one of the smaller First Nations in Southwest Ontario. So, I was right 

in the foreground of experiencing what it was to be a leader of a community that was also in the 

process of trying to find itself, trying to establish its identity. And there was a lot of challenges 

associated to that.” 

The founders highlighted some institutional voids that posed specific challenges to 

economic development within First Nations communities. 

“One of the things that we find in First Nations is there is systemic barriers to advancements and 

that’s usually contributing to Canadian Legislation like the Indian Act. So, it severely hampers or 

limits us on our capabilities to advance in the First Nations, especially in the economic 

development areas. So, as you can imagine being in a position of authority, making decisions that 

– they were difficult when there are so many set parameters involved. When it comes to the 

advancement of the community, the communities always seem to be stalling and that also brought 

a lot of frustration along with it. So, a lot of times after the end of the work day I’d be coming 

home venting about just how difficult it was to actually move forward.” 

The founders then described some of the business, technology, and social constraints. 

Like any other business funding and startup costs were the most constraining. The business was 

self-funded, so the founders had to adopt a very frugal approach. 

“Funding is actually, I would say, funding is the greatest challenge for us…because if I could, I 

would hire somebody full-time to post on it every single day to promote it every single day.” 

 “One of them is the cost, right? Initially we built the website, it was very resource heavy. It 

required private servers. And I mean when you are first building a social network, I mean you 

don’t charge for it. Nobody pays for a social network. So, you can't charge for a social network, 

right? Everybody expects it for free. So, the private servers were very expensive.” 

One of the founders had a background in computer applications and software and due to 

this familiarity with technology, did not see it as a constraint. 
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“I used to teach computer software. I was a computer software trainer trying out for six or seven 

years. I do have a bit of a tech background. I can’t do hard core coding or anything but I am 

pretty good with software.” 

With respect to social constraints, the founders identified a few constraints that made it 

difficult for them to approach First Nations customers. 

“633 First Nations communities in Canada and they all have communications barriers 

associated to them. One of them is connectivity, the other one is education. So, we have First 

Nations communities that are in their infancy, infancy of developing their identities. And with that 

comes a lot of, again, capacity issues, infrastructure issues, education attainment levels. We have 

communities that are, again in the position where they’re they are trying to advance but they 

don’t know how to advance because they’ve had so many constrains put on them.” 

They also identified certain institutional voids that would otherwise be ignored, as the 

physical and digital infrastructure within a developed country is generally considered robust and 

comprehensive. 

“There is a whole bunch of communities that won’t be able to even tap into the social network 

because they don’t have the internet. So, it’s probably several people in the northern communities 

in Canada that could really benefit from something like this but they won’t benefit because they 

don’t have the internet so they can't connect. And there is nothing that we can really do about 

that right now.” 

To overcome these challenges and constraints, IndiNetwork developed business, 

technology, and social engagement capabilities. They leveraged the services of CanadaTBI-2 for 

basic business services and support. 

“Yes and we’re in an incubator…we can work out of the TBI free. So, there is a co-working space 

that we can use. We’re invited to training regularly. We can have a business mentor. We can get 

sales training. Yeah, meeting rooms! Basically it’s like a office in a kit or a kit office. So, you get 

pretty much all of the administrative support that you need associated to your business.” 

 

The founders used SMACIT technologies to alleviate the technology constraints. The 

resource-heavy private servers were removed; lighter, more flexible code was created; a hosting 

service was used; and a switch to the cloud-hosted platform was made. This helped save on the 
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costs of private servers and resource-heavy coding. They also used SaaS based software for 

internal and external operations. 

“We use Skype a lot. And we use Dropbox quite a bit. I feel like the world feels like a smaller 

place just in terms of the way we are doing business because we have collaborators in different 

countries. So, we use technology a lot. We also support our collaborators and partners on social 

media so I’ll purposely re-tweet their stuff to make sure that I am helping to promote them and 

their brand and they do that for us as well. So, we’re always promoting each other’s projects.” 

The founders were hoping to engage with young Indigenous people via smartphones and 

social media in order to alleviate some of the inherent social constraints. 

“But what’s really interesting is you have a culture of young indigenous people, even middle 

aged indigenous people, that are completely glued to their iPhones or whatever kinds of smart 

devices that they are using. As you progress further north and you have that lack of connectivity, 

that’s when you are having to use the satellite communications. And satellite internet up there is 

extremely expensive.” 

These capabilities led to business, technology, and social affordances. IndiNetwork was 

able to expand from being only a social network to a consulting business that could help other 

businesses in addressing the needs of First Nation communities. 

“The TBI has actually been a really big springboard for our company because initially when we 

established the business, built and established the network, we were primarily focused on the 

communications aspect of it. We weren’t in a position to even consider anything outside of the 

social network until we started to get these public engagements, and having these discussions was 

generating a lot of interest from business and from industry leaders coming up to us and asking 

us, how do we work with First Nations? How can we work with you? How can we get involved? It 

was really a head scratching moment for both of us because we were looking at them and 

listening to them and saying, we’re entering a whole different realm of this business that we just 

did not consider.” 

The technology they created afforded them access to a global Indigenous population and 

even non-Indigenous people who were interested in connecting with these communities. 

“So, what we found was that some people actually found it intimidating that we had created a 

business social network and they wouldn’t join because they thought it was intimidating. So, we 

decided to open it up as a regular social network for Indigenous people. A high number of non-
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indigenous people joining. We were really surprised by that because we had only marketed for 

indigenous people. But what we figured just based on observing our membership was that, these 

non-indigenous people were interested in learning more about indigenous culture and were 

interested in connecting and collaborating with indigenous people and wanted to learn more so 

they joined the network.” 

The social engagement afforded them trust in the First Nations entrepreneur communities 

and they eventually started joining the network once they saw the value and the trustworthy 

nature of the founders. 

“Yeah and then once that was actually identified the value-add and the proposition of placing 

their information on the network, they were more receptive to it. So, there is a degree of 

communication breakdown, right from the very beginning – when there is prospective business, 

Indigenous business they want to know exactly where they fit in – they want to know what the 

piece of the pie is that they fill. And that was one of the actual barriers that we had, was helping 

them understand what that pie was all about.” 

These affordances then enabled the development of FITIC. The business was able to 

function in a low-cost affordable manner with a freemium-premium subscription model. The 

founders were able to get access to government grants through the TBI to keep the network going 

operationally and sustain it over a longer period of time. Their unique understanding of the value 

system and context that First Nations people operate in and use to make decisions was helpful in 

designing the innovative business model. 

“We like to say that IndiNetwork went global in the first week. So, the first surprise was that 

although we had only marketed it for Canada….after doing the press release we had native 

Americans from the United States join, we had Maoris from New Zealand join, we had Torres 

Strait an aboriginal people from Australia join and of course First Nations from Canada. That 

was surprise one…we went global.” 

From a technology innovation point-of-view, IndiNetwork had developed its own website 

coding it in their basement and working on it to patch and upgrade the code, and move it to the 

cloud. They are now in the process of designing a mobile app and making the website compatible 

with the mobile web. They were required to keep the technology simple so as to not intimidate 
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their potential customers and they were able to achieve this balance between sophistication and 

simplicity. They had essentially created a simple digital platform to connect First Nations 

entrepreneurs to global customers and marketplaces. 

“But I always found that very interesting because one of the things that we had identified with the 

IndiNetwork was that it was a platform for businesses to demonstrate their capabilities in their 

First Nations or in their urban center or wherever they are located. And it would be a literal 

platform for them, like an online platform where they can actually start generating revenue and 

actually [start] communicating, connecting to other businesses.”  

From a social innovation perspective, the founders highlighted that to achieve maximum 

social innovation potential, a few barriers that still exist, would need to be removed. 

“If you think of like the Northern communities, if you can give them internet access then they can 

sell their beautiful art online and then you’ve just created a revenue stream for that community. 

So, I think that’s huge, I mean in terms of indigenous artisans you can open them up to the global 

market just by giving them internet and making it affordable or free. We are giving them a 

platform to sell globally. They need to access it.” 

 

“Well then and kind of going off that too, it’s opening up so many potential markets in the north. 

One of them is eco-tourism, culture tourism. So, again the whole umbrella of tourism could be a 

huge advantage for those northern communities as well. So, aside from the abstracted industries, 

again coming from a more of a social green energy that could also be an opportunity for large 

growing operations for different kinds of produce or different kinds of native vegetation up there 

that could be brought into the world market because there are a lot of unique plants that grow up 

there that don’t grow down here in the south. And they have a lot of medicinal value as well for 

human consumption.” 

To assess the performance of IndiNetwork, it was important to look at the performance 

from the perspective of the impact that it has created across the ecosystem. 

“I think a lot of mainstream companies would give you a certain number, certain revenue that 

they’d be making per year. To me success is measured in social impact regardless of whether I 

make zero dollars or a million dollars. If I feel like I am somehow contributing to making things 

better for indigenous communities and indigenous people, if I feel like helping non-indigenous 

businesses to work better with First Nations people and I feel like at the end of the day I’ve had 
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some sort of social impact through our business and it’s made things better, I am successful 

whether I’ve made zero or ten million. So, that’s how I measure success with social impact.” 

“But for myself, just knowing that we, two people were capable of creating an international 

social network without really any guidance or help from anybody, I think in that own right we’ve 

been extremely successful. And to be owners of an international company with relationships and 

business partnerships around the world – now we have partnerships in Australia and 

collaborators in Australia.” 

“Well we are hoping to scale internationally over the next year through these joint ventures and 

eventually we’d love this to have a whole staff and teams of people.” 

In summary, IndiNetwork has developed a global ecosystem of Indigenous entrepreneurs 

and others by connecting them via a social network-like digital platform that also supports e-

commerce and enables the empowerment of First Nations communities. The table below 

summarizes the findings of the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Funding, technology and 

operational costs 

Lack of funds to launch, 

used personal savings 

Technology 

constraints 

+++ Tech-savvy founders Used coding skills to 

develop platform 

Social 

constraints 

+++++ Winning trust of the First 

Nations entrepreneurs was 

difficult, lack of awareness of 

platform 

Engaged with the 

community to spread 

awareness 

Institutional 

void 

+++++ Lack of internet connectivity, 

poor access to education, social 

problems, lack of sense of 

identity, migration to cities 

A number of voids that 

are usually ignored or 

unknown to developed 

country settings 

TBI support and 

services 

+++ Access to basic services, 

physical and digital 

infrastructure 

Needed to use TBI for 

basic office setup 

SMACIT/LEIT +++++ Migrated website from static, 

private servers to cloud and 

hosted solution, heavy social 

media use, mobile web enabled 

new website, analytics engine 

Reliance on SMACIT 

for website revamp 

Social 

engagement 

capability 

+++++ Engaged with community 

leaders to get buy-in 

Showed the leaders the 

value of their services 

Business 

affordance 

+++++ TBI facilitated potential 

partnership with other hosted 

firms 

New stream of revenue 

and growth was 

discovered 

Technology +++ Platform approach, simplified Customers felt 
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affordance the UI/UX based on customer 

feedback 

intimidated by the social 

networking functions of 

the platform 

Social 

affordance 

+++++ Worked with communities to 

remove barriers to adoption 

Successfully signed up 

several indigenous 

businesses 

Frugal business 

model 

innovation 

+++++ Global platform, affordable, 

simple, and sustainable, 

focused on growth and 

freemium-premium features 

Fast adoption, needed to 

open up to non-

indigenous users 

Frugal 

technology 

innovation 

+++ Redesigned as online platform 

where they can actually start 

generating revenue and actually 

communicating, connecting to 

other businesses 

Scale and growth in 

users and businesses 

globally 

Frugal social 

innovation 

+++++ Open new means to livelihood 

for First Nation communities 

Online marketplace, eco-

tourism, etc. 

Financial 

performance 

+++ Growth-oriented, access to 

grants 

Secured grants and 

funding 

Technology 

performance 

+++ Analytics and tech metrics Collected technical 

metrics through analytics 

Social / 

Environmental 

performance 

+++++ Global impact, growth in other 

countries, improving lives of 

people and businesses in 

Northern Canada 

Social impact primary 

goal, profitability 

secondary 

Table 4-12: Summary of IndiNetwork Case 

4.3.2.4 Within-Case Analysis: CanadaTBI-2 

To understand the circumstances that led to the current situation of CanadaTBI-2, it is 

important to understand its background, history, and goals. CanadaTBI-2 was initially founded to 

create a hub for entrepreneurs, academics, students, industry representatives, and government 

agencies to exchange ideas and support regional economic development. Its frugality is evident 

due to the resource-constrained nature of its operations. Its physical infrastructure is not state-of-

the-art and it has limited human resources for managerial tasks because it shares personnel with 

some other departments within the university. This leads to decision-making and operational 

effectiveness that is naturally constrained and focused on generation of maximum value for itself 

and its customers. 
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“CanadaTBI-2 was launched in 200X10 to encourage interaction among the participants in the 

research and innovation ecosystem and to foster commercialization and entrepreneurial activity 

in the region. With initial support from the provincial government and with the university as the 

catalyst, the TBI emerged as an important hub that helps to advance university-industry 

interaction, create vibrant research and innovation forums, incubate and accelerate 

startups, and facilitate business retention, economic growth and development.” 

In trying to fulfill its mandate, the TBI initially adopted a business model that was based 

on monetizing real estate and hosting larger firms that were then connected with research 

commercialization efforts of faculty, students, and other entities within the regional ecosystem. 

The TBI was trying to leverage its position as a connection hub between academia and industry. 

“So, it was a very, very challenging model and it really became a lot about real estate and I had 

a very small team myself and in the beginning I was dedicated to it…for the first year, myself plus 

two colleagues who came on to support the activities here. And when we did benchmarking we 

learned that you can't just have TBI be about real estate that doesn’t work because then it’s just a 

business park and you really need to create the synergies with the university but even more 

importantly you need to create value for your clients because you are charging a premium and 

you need to deliver programs and services.” 

As pointed out by the Director, the strategy needed to shift from real estate monetization 

to value generation for participants in the regional innovation ecosystem. However, the 

constraints that the environment imposed were clearly visible even with this shift in strategy. The 

first constraint was related to HR and even the Director of the TBI was affected by this. She was 

handling multiple job positions and had a host of duties that fell in her portfolio. 

“Challenges that I struggle with is that, this is a piece of my responsibility but certainly not my 

whole responsibility. And so to just give you context of my whole responsibility, I have 

responsibility from a business development standpoint to advance partnerships for the university 

as it relates to research. Primarily focused on industry but not exclusively focused on industry 

and so when we talk about partnerships we are looking locally, regionally, provincially, 

nationally and internationally. And the provincial, national, and international take a lot of time, 

                                                      

10 Date is not disclosed to preserve the identity of the incubator and startups. 



 

370 

 

take a lot of effort and they don’t necessarily deliver in the periods of time that people want them 

to. So, I will just put that out there as a fact. So, that’s one area of responsibility.” 

“So, constraints is that we all do this part time. So I described my role. Where this is, I spend 

hours and hours and hours on this at the expense of other things that I need to spend hours and 

hours and hours on. So, how do I that? I work 80 hours a week, that’s how I solve it. It’s not very 

sustainable and am I doing the best at any those things? Or am I making compromises on all of 

those things? So, that’s a struggle that I deal with constantly.” 

Furthermore, the staff that was managing the TBI was fairly limited in number and this 

was a result of the limited budget that was available for hiring and training new staff. 

“So, we are aiming, well not aiming, we are heading for I think 1100 plus agreements this year 

and we have a relatively small staff to do that and the agreement negotiation process is, my 

lawyers really spend their time on the upfront work. I end up spending a lot of, I spend a lot of 

time on that too but then I also spend time when there are interpretation questions or application 

issues or relationship issues and so that’s the business development work. The research contracts 

works is a very, very big piece of my responsibility.” 

As seen with other TBIs, CanadaTBI-2 also suffered from financial constraints and 

budget shortfalls. However, the director quickly realized that the goal of the TBI is to foster an 

ecosystem and deliver value to its clients and thus decided to strategically partner with other 

organizations and shape a regional innovation ecosystem. 

“So, we had no budget to deliver program or services and we didn’t even have enough budget to 

do the real estate portion…so, we were very challenged for a very, very long time. And so part of 

our strategy to address the need of having higher value than a typical business park attracting or 

creating an environment that today we call our innovation ecosystem, back then we didn’t call it 

that. But to create an environment that would be attractive for a variety of companies in the 

innovation spectrum and so we started recruiting strategic partners. So, Company X was an 

important strategic partner that had been located on campus and that was looking to, well 

needed to, relocate. The regional economic development organization was another strategic 

partner. The chamber of commerce became a strategic partner.” 

The TBI decided that in order to create a larger impact, it needed to strategically shape an 

ecosystem by partnering with various other entities that were responsible for promoting 
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innovation in the region. Meanwhile, in the next few years the federal and provincial 

governments began to provide new funding for innovation programs. 

“So, we spent time recruiting a variety of strategic partners and making the real estate 

proposition for them here meaningful, so that they could come because they had a mandate and a 

budget to deliver program and service…so creation of the innovation ecosystem. And then 

through the I guess 2010 – 2014 period things started changing in the provincial and the federal 

landscape from a priority standpoint and whereas in the past, both governments had really 

looked at innovation coming out of technology transfer from universities, they started really 

favoring and investing and enabling things to happen more in the earlier stage of the spectrum.” 

Once the financial constraints were alleviated, the TBI began to focus on its programs 

and offerings that provided much greater value than real estate alone. Real estate and subsidized 

rents became more of a cash cow and digital resources, capabilities, and services as well as access 

to an expert network and VCs became the differentiators. 

“The entrepreneurs and the startups started taking notice…as a result of that 

program…resources started to become available. Funding programs became available through 

competitive processes that would provide services to that type of a community. So, instead of 

being focused on things that enabled R&D between multinational and a university or an SME and 

a university, the focus shifted. It was either for the federal government…they added funding to 

enable things..or provincial. From a provincial government standpoint, they did shift money. So, 

money that had been targeted to do more of what I described formerly was shifted to have more 

of a focus on that entrepreneur and startup ecosystem. So, there were two funding opportunities 

that became available.” 

The TBI needed to find more ways to collaborate within and across regions. The director 

also started collaborative community initiatives between the university and the TBI. 

“So, another campus group and my group collaborate on certain things and we are a landing 

pad in some respects for student initiatives…or student undertakings where the students want to 

continue past their enrolled program and would be engaged in innovative work. So, when 

students truly graduate from their undergrad or their graduate work and they really want to 

continue pursuing their enterprise, then we are a landing pad for them to do that. And similarly 

while the student is in parallel, I should say, while the student is still a student and still very 



 

372 

 

deeply engaged in other initiatives, they have the opportunity to tap into some of the resources 

and initiatives that are here. So, there is flow which I think is quite complementary.” 

To develop knowledge and contextual intelligence about running incubation and 

acceleration programs, the director started engaging with various organizations that brought 

together TBIs from universities across north America and facilitated open discussions regarding 

challenges and achievements. 

“On incubators and accelerators, I've had the opportunity to do a little bit about that at different 

points of time. And so there are a variety of associations that I have been part of at different 

levels of engagement. So, one association that I've been part of since we started is called AURP, 

the Association of University Research Parks. And when I first started working with them, and 

there is a Canadian chapter as well, when I started working with them, incubation and 

acceleration were almost like dirty words. They were very elitist and they were focused on things 

that were big.” 

 

Based on these discussions, expertise from the strategic partnerships, and the new 

mandate to foster an ecosystem that attracts startups, the TBI developed several new programs. 

This also opened new streams of revenue, that were much needed due to the budget and personnel 

constraints that the TBI was faced with. 

“So, we launched two premiere acceleration programs and as a result of that, we now use this as 

the end of a lot the things that we do to help brand who and what we are. So, fundamentally this 

is what we offer, these types of things. From an acceleration standpoint, we have two cohort 

based programs… a 12 week program where we take 8 companies into it. They meet for a solid 

day once a week. They get homework and they come every week. It’s delivered here in this space 

that we just walked by out here. We also have a much shorter cohort based program which we 

needed…something for companies that were even more early stage…services for entrepreneurs 

that are more early stage. So, we created the program which is all about idea validation and it 

could be pre-prototype development or you’re still tinkering…we do a bunch of other things that 

we list under acceleration too where we put on workshops, we have lunch and learns, we do a 

number of those different things …over the course of the year. Mentorship, we all do but that’s 

our partner organization’s primary contribution and I don’t know how familiar you are with 

them but they have entrepreneurs in residence and  so they provide mentorship.” 
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“Incubation is what takes place out here, physical incubation and so, that’s largely done through 

my innovation team, my tiny little team. Where we oversee the physical incubation program 

and..focus on all of the infrastructure types of needs.” 

The director was cognizant of the fact that the type of space and infrastructure was 

modest, but served the purpose that it was required for (in essence very frugal). This also helped 

deliver the programs and services at affordable costs to the host startups. 

“We have budget to provide and what we – physically what we – have here is not pretty or sexy 

looking but it’s functional, right? So, we’ve had to choose function over form. We wish we had 

had budget for both but we did not. And so, we will come back to talk a little bit about that from 

an IT standpoint. We collect feedback on a monthly basis to make sure that, one they [clients] are 

receiving value and two that they’re leveraging the resources because we don’t want companies 

just sitting here, not leveraging the resources because if they don’t need the resources and they 

are just looking for free rent, then they don’t belong here.” 

 

However, to make up for the lack of state-of-the-art infrastructure and dedicated fulltime 

personnel, the TBI was starting to shift focus to startups that bring not only financial and 

economic, but also social and environmental, value to the region and beyond. This is a crucial 

shift in strategy based on the learning from customer feedback and also the general mandate from 

the provincial government regarding encouraging innovation in the sustainability and social 

innovation space. However, she recognizes that with such startups the success cycle and impact 

measurement are slower and time to maturity is longer. 

“We do have a niche that we do try to market and we have seen success around that. One of the 

things that’s unique about us, so, I can say what we have isn’t sexy. I wish we looked like XYZ or 

ABC, but one thing we have that nobody else has is access to wet labs. And so that can be 

extremely important. Now, the reality has been very few of our companies have needed that but a 

few of them have. And it’s been important for those few companies…And you might not like the 

price but if you need that to do your work it’s really, really critical. So, we have, over the years, 

successfully recruited a number of companies that want – one of them was still an entrepreneur 

but the rest of them were more advanced than that but they needed this R&D infrastructure. And 

they liked the idea that they could work with us. And they liked the idea of the collection of 
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resources that we had collected here even before we had programs and services. And so, we’ve 

absolutely seen that as a positive. Is it going to bring hundreds of companies here? No. Does it 

bring a handful of companies here? Yes. And might they grow to be something very significant? 

Potentially.” 

And so, one company which was called GreenX was an entrepreneur from MIT from Boston, who 

came here first started doing work with us...We’ve worked very closely with them…they have 

succeeded in attracting over $7 million of funding. They’ve now hired, they are at 15 people, they 

started with one and they’re looking to have a much bigger footprint. So, there’s still challenges 

ahead but that is absolutely a niche. And we’ve been trying to advance this cleantech cluster, 

we’re trying to market this cleantech cluster.” 

“So, there are so many exciting interesting things happening and we are doing, we’re working 

with the Carbon Xprize Foundation right now on attracting those companies to our region. So, 

that’s still in its early days. We have one. We’re bringing them here…in collaboration or 

leveraging all of the resources we can bring to bear. So, that’s exciting but cleantech doesn’t 

happen fast.” 

 

Overall, CanadaTBI-2 is a very good example of a resource-constrained TBI that is trying 

to innovate frugally within an ecosystem that is centered on affordability, sustainability, and 

collaboration. 

4.3.3 Within-Case Analysis: The CanadaTBI-3 Ecosystem 

Three firms were studied within IndiaTBI-3. These firms (eCope, EduRev, and 

SustainAudit) were included based on the three different industries (health, education, and 

sustainability respectively) they represented and their founding contexts. The firms were 

established 3 to 5 years ago, had less than 25 employees, and wanted to help solve difficult 

problems such as helping people overcome the grief of losing a family member or friend, 

providing affordable and scalable education solutions globally, and helping organizations track 

and manage the sustainability of its global supply chain by providing actionable data and 

intelligence. The founders were motivated and driven by a strong sense of making an impact in 

the lives of people. The founders funded their startups themselves initially and later sought 
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external funds. A number of informants were interviewed and archival data was used to 

triangulate the findings. The table below summarizes the contextual characteristics. 

Characteristic Incubator eCope EduRev SustainAudit 

Domain Technology Health Education Sustainability 

Founding 

Context 

Foster an 

ecosystem 

focused on 

social impact, 

with the 

community 

To find a better 

engagement tool 

to help people 

overcome their 

grief and 

bereavement 

Provide 

affordable, 

accessible, 

simple 

educational 

solutions to 

underserved 

communities 

Transparency 

in supply 

chains and 

ethical business 

practices 

Founding 

Team 

University and 

provincial 

government 

2 co-workers in 

the film 

production 

business 

Investment 

banker who 

gave up his 

lucrative job to 

pursue his 

passion 

Founder 

worked in the 

sustainability 

businesses 

Initial 

Funding 

Government and 

university funds 

Self Self and angel 

investors 

Self and seed 

funding 

Informants 1 COO and 1 

manager 

Co-founders 1 founder, 1 

manager 

1 VP and 1 

project 

manager 

Archival Data Website, 

program 

information, 

marketing 

materials 

Website, 

published news 

articles, 

government 

websites 

Website, news 

articles, NGO 

websites, 

marketing 

materials 

Website, news 

articles, 

marketing 

materials 

Table 4-13: Characteristics of firms in CanadaTBI-3 

The table below provides a description of the three startups. 

Case 

Site 

Firm 

Pseudonym 

Contextual 

Description 

3-1 eCope eCope is a digital platform that helps people overcome grief 

related to the loss of a family member or friend. It is designed to 

be a video content platform that has analytics and social media 

integration, but with very strong security and privacy measures in 

order to protect the privacy of the users. The content creators are 

video specialists who develop the content in partnership with 

experts on the psychological and emotional side of grief. The 

content is targeted towards patients who are suffering from 

psychological ailments related to grief. The platform is in its early 

stage and is growing slowly. The co-founders developed the 

platform due to lack of reliable, measurable, and interactive 

resources for coping with grief. eCope is working towards making 

mental health issues related to grief be mainstream so that the 
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social and professional stigmas attached to grief can be removed. 

It is a platform that is supported by and linked with a new 

government initiative to increase public awareness around the 

resources and strategies available for coping with grief. 

3-2 EduRev EduRev is a startup that is focused on building a new model of 

education that is affordable and scalable, with the potential to 

transform the lives of underserved populations globally. The 

founder left his lucrative job in investment banking to start the 

initiative because he saw a family member in Africa suffer due to 

lack of access to education. Another life event, losing a friend to 

cancer, motivated him further to follow his passion right away, 

and EduRev was launched. EduRev uses a digital platform that 

runs on cloud-based technology to store, deliver, and curate its 

content. The mostly free content is generated by crowd-sourcing 

and minimum quality standards are set. The content can be run on 

tablets, smartphones, and web browsers and is designed to work 

with low-speed 2G and 3G networks. To accommodate students 

from areas that lack internet connectivity altogether, EduRev has 

also started providing them with tablets that have learning content 

pre-loaded. The user interface is simple and intuitive. An analytics 

engine collects, analyzes, and tracks data on the progress of 

individual users. To reduce the cost of operations and to provide 

affordable services, EduRev partners with NGOs, government 

agencies, and private institutions both within and outside Canada. 

As a result, it is able to create a larger social impact footprint that 

is making a quantitative and qualitative difference in the lives of 

people who use its services. 

3-3 SustainAudit SustainAudit assists companies in monitoring and evaluating their 

sustainability initiatives. The innovativeness of SustainAudit’s 

solution is that it provides a very comprehensive view of 

sustainability initiatives by engaging with the entire value chain of 

the organization including workers, suppliers, communities, 

governments, and customers. Instead of relying on hired agencies 

to perform social and environmental audits, companies can get 

deeper insights from SustainAudit because it collects data directly 

from multiple sources without administering an in-person survey. 

It also uses cloud-based tools, social media, SMS, and various 

other technologies to ensure that it reaches the grassroots entities 

that make up the value chains of its client organizations. With its 

technology solutions, SustainAudit is creating an impact by 

engaging directly with stakeholders and providing governments 

with data to ensure that organizations are compliant with 

environmental, human rights, and other regulations. 

Table 4-14: Contextual descriptions of firms in CanadaTBI-3 
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4.3.3.1 Within-Case Analysis: eCope 

eCope is a digital platform that helps people overcome grief related to the loss of a family 

member or friend. It is designed to be a video content platform that has analytics and social media 

integration, but with very strong security and privacy measures in order to protect the privacy of 

the users. The context of the founding of eCope was very personal to the founder and the 

circumstances that motivated him to start eCope involved watching his co-founder struggle with 

overcoming the loss of a family member. 

“He’s an editor. I am a director and he unfortunately lost his beautiful wife to breast cancer 

about three years ago. And when I would be occasionally working with him, I would say, how is it 

going? And he would tell me that he thought he was doing all the right things, going to group 

therapy, individual therapy, that he had a strong network of friends and family that were all very 

supportive and that – he said that the darndest thing is that I wake up at 3 o’clock in the morning 

and at 3 o’clock in the morning I am very distressed in my grief. And I said, what do you do then? 

And he said, I go online searching for something to help me understand what’s going on in my 

life, what happened to me? And I said, well what do you find? He said, there’s tons of 

information out are there but the darndest thing is that it’s all, all words.” 

“And when you are upset and you’re grieving, certainly at 3 o’clock in the morning, the last thing 

that you want do is to read, maybe a paragraph at the most, but reading isn’t really giving any 

comfort or support or understanding. So, I suggested to him that maybe it would be a good idea 

to try making some films for people like him at 3 o’clock in the morning so that they could have 

some support tools.” 

This situation is indicative of the fact that although there are resources available for 

people dealing with grief and bereavement, those resources are either inadequate or do not 

address the problem in a manner that actually enables recovery from grief. It is a reminder that 

even with the best healthcare services, there are some issues that the system is ill-equipped to deal 

with and patients fall through the cracks and feel helpless. We identify this as a void in the 

healthcare system that needs to be addressed. The founder tried to address the problem by trying 

to communicate and collaborate with grief centers in the region and realized that it is a very 

complex issue. 
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“So, the essence of the project started there from just jumping on it…we started making some 

films. Certainly, I started with some of the facilitators in one of the grief centers that he was 

visiting and that grew to lots of different participants who were at a number of different stages of 

grief. So, grief could be loss of a spouse, loss of a child, a parent, suicide, etc…lots and lots. It’s 

a very, very complex world as far as grief is concerned.” 

The primary business constraint that the founder identified was the lack of funds to run 

even the pilot platform. The way that the founder chose to address this constraint was to leverage 

the services of the TBI to reach out to their network of funders. 

“You asked me where are the challenges? There’s two parts that come to mind, the practicality of 

monetization…I am trying to be doing something that is good, so, monetization. Then coming 

from the world of advertising and film making I understand a lot about that. This socially funded 

is a new world to me. That’s – so, I'm circling back to my involvement with CanadaTBI-3 and 

meeting with different types of fund raisers and what not.” 

“The other side of it is the creating content that truly is effective. So, I started to say earlier that 

people telling their stories are the door opener and by that I mean that they are the door opener 

to actually give hope and information. So, my example would be one of the psychologists who we 

are associated with talks about emotional fitness and talks about value in crying not just from a 

physical point of view (but literally the hormones that are released are helpful to your body) but 

also from an emotional point of view. Our video content needs to be effective!” 

The founder also identified certain technology constraints and to alleviate them leveraged 

TBI resources for designing the platform with SMACIT technologies. However, from the content 

creation perspective, eCope’s founder had the knowledge and expertise. 

“Through the TBI, we’ve become associated with a number of people that are associated with it. 

There’s a company that is helping us design the logo and get the basic web engine up … how to 

store our content and all that. We are also going through the TBI to get access to social media 

expertise. So, for instance, we can, the same way that I was saying, taking that email list from the 

government agency, a simple search through Facebook, you can find the different forums or 

blogs or whatever it is and we can through them let them know what we are all about. We use 

social media as a notification access to get people aware of what we are doing. And then search 

engine optimization all that stuff so that the person at 3 o’clock in the morning can type in 

whatever and get the contract or find out about where the content is.” 
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“We are hosted in the cloud and we are designing an app. Our website also integrates social 

media channels. We have analytics built into the videos and the website.” 

“Usually you need the knowledge of how to make film practically, and the technology is very 

available. So, I have already an extensive network of filmmakers. And the different craft positions 

of making film. But I also am capable myself, having worked not only in documentary but I’ve 

also worked in full, flip large film production, commercials, TV, etcetera. So, my skill set … I 

mean literally I can do it myself.” 

eCope also faced certain social constraints, especially in relation to the adoption of such a 

platform and the sensitivity of the content development. 

“So, we initially talked to an insurance company for instance…that’s interesting who would 

maybe want to fund something like that? Like CSR, that kind of thinking and the negative part of 

that is that well, I'm not saying that all corporations are like this, but in general they were trying 

to see if the money could be saved…if they could heal someone and get someone back to work 

earlier. Then it would mean that it was a good investment to do this kind of content. But I am very 

much of the mind that this is a more of a social idea. I am trying to be doing something that is 

good.” 

After this experience with trying to work with a corporate entity to reach potential 

customers, the founders decided to promote the platform by word-of-mouth, to directly engage 

with people who needed it the most. 

“So, by word of mouth, do you know anyone else that may want to participate in this project? The 

participants came to us that way and as did the professionals. So, in conversation with somebody 

who had participated, I would say to them, do you know anyone else that may want to participate 

or do you have any other inputs that you would like to give to help us as we build this? And pretty 

well 100% of the people who had been involved, have suggested not only people to be filmed but 

also any professional associations that they may have had. So, it’s really grown that way 

organically.” 

These capabilities provided eCope with affordances to build their platform with enough 

participants on the content creation as well as the content consumption side. By being involved 

with the TBI, it provided additional physical and digital affordances to develop the platform, 

attract funding agencies, and promote their services. 
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“Through the TBI, we did an event for the Canadian Mental Health Association and they’ve 

offered their email list. So, we will blast emails to all of the organizations. And that will be an 

informative flyer of our service and what we are up to but also seeking input and how to help 

their participants. All that kind of stuff. I have a conference call coming up at the division of the 

Canadian Mental Health Association that grew out of a conversation with someone else who I 

work with.” 

With technology, on the production side the founders are very comfortable with 

professional video production with experts and other participants. This affords them the 

opportunity to utilize time and effort towards developing the business side of the platform. 

“And that’s critical again in terms of the power of the communication going on. So, the 

technology is not expensive. Professional grade technology is not expensive and it’s exceptionally 

portable…but the skill set is.” 

“Pulling it together to get it to that tipping point where you can go…okay, let’s go and we are at 

the “okay let’s go” point. So, through the TBI we are getting a more robust searchable website 

and now we kicked into the funding, robust funding activities, launching of the platform.” 

“The USP[Unique Selling Proposition] for us is how visual we are, that it is 98% motion picture. 

There is a government organization which this summer just launched a similar service. You will 

see when you go on there, lots of fabulous stuff. They do have some videos. It’s very different 

from ours. The video probably comprises maybe 2% of what they are doing as opposed to it 

comprising 99% of what we’re doing. But they are trying to become a resource and tool for 

professionals and people in the dying, death, and bereavement world.” 

The social affordances that eCope generates, emerge from its various ecosystem-level 

relationships that were essential in bringing together the right mix of people, technology, and 

business acumen. The founder’s videography and storytelling skills, when combined with the 

social impact and business skills of ecosystem participants helps eCope differentiate itself from 

the existing competition which only offers text-based portals and materials. 

“That’s exactly what it is. The ecosystem that is – the characteristics of that ecosystem are the 

human story and the human story makes the connection…to humans. If you Google ‘story’ and 

‘the origins of story’ online, you’ll find some interesting stuff. Story and how story connects us all 

is really interesting. So, ecosystem is a fabulous word and story throughout mankind’s time has 

been a connector and a way of learning.” 
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These business, technology, and social affordances enable the development of FITIC for 

eCope. We already know that the founders have immense contextual knowledge about the 

problem and its solution. They are leveraging their knowledge in partnership with the TBI to 

build a business that is very personal, very social, and very different from a traditional business. 

They present this vision quite succinctly. 

“So, that would be one of the cornerstones of our operation is that film, the power of film, the 

combination of film and the interconnectedness of the internet moving into the social media side 

of it is where the real power of what we are trying to build, I think has potential. And I imagine 

we’re working here in Ontario and I have already had interested connections in the US with the 

idea of basically, I wouldn’t want to use the word franchise, but creating content that has 

purpose to many different areas and process, race and concrete borders in that as much as there 

is universality to grief there is also a very personalized side of it. Many people believe in different 

processes and what not. So, the idea of being able to grow the content by the social media 

internet and to be able to across the geographic seems to be very, very possible.” 

The founders highlight a few important aspects of FITIC here. First, the fusion of the 

business, technology, and social, aspects of the platform are clearly visible. Second, the multi-

purpose nature of the platform is something that the underlying technology modules can be 

designed to support. Third, the social media integration and future democratization of content 

creation will enable economies of scale and diversity of shared content. All of these 

characteristics augur well for the frugality of the business. 

Furthermore, the founders were thinking about diversifying their channels of revenue and 

marketing.  

“In the future, there will be a donation button and we will look for partnerships with … I don’t 

know if you’re familiar but there are quite a number of different foundations that fund projects of 

this nature on ongoing…so, interfacing the professional insights into the creation of the content 

so that the stories that are being told are as it were side by side with the information that would 

be helpful to the viewer.” 
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In order to assess the performance of eCope, it was important to know how it perceived 

and measured its own success. The primary goal of the founders is to help people and this 

emerged very strongly. Apart from this, attracting funding for self-sustainability and renewing or 

refreshing the content were also important considerations. Finally, security and privacy of the 

user information stored on the platform was a critical part of making the platform a success. 

“So the scalability as it is, it’s really I mean, I think it’s really interesting. I mean defining the 

success of it. I would say that if one person benefitted from what I am doing, I’ve already 

achieved my goal. The idea of it being a universal tool too!” 

 

“So, the launching, I mean we have the metrics from our beta site. But our beta site is being been 

kept under lock and key. We have all the typical metrics from how the site is used, engagement, 

referrals, all that stuff. We will control it. You have to give us your email in order to get in. So, 

honestly we are building a database from that point of view as well as controlling how people get 

in.” 

 

“We absolutely have security and privacy built in. So, to be able to look at the video, you have to 

have read the disclaimer that explains what the content is about, whether it’s useful or blah, blah, 

blah. About the virtual security, the participants they all sign consent and release forms that 

allow us to use the content. But this interesting side of it though is in the release form, I had the 

lawyer create a paragraph which basically gave right back to the participant if they said they 

didn’t want to use it anymore they’d just have to give us a letter or an email and we would stop 

using the content which is not usually the case. Usually in the film business you get content you 

never give it back. So, it’s just a little bit of a difference…social impact for different reasons. 

That’s fitting into the philosophy of the power of community and working together as opposed to 

taking from you.” 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++ Lack of funds, content creation 

difficult  

Not enough funds for 

projects that deal with 

grief 

Technology 

constraints 

+++++ Effective video and story-

telling difficult 

Security and privacy 

issues 

Social 

constraints 

+++++ Sensitive topic, cautious 

approach 

Partnering with 

insurance company 

failed due to ethical 

concerns 
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Institutional 

void 

+++++ Healthcare based voids, 

although there is mental health 

support there are gaps, there 

are gaps that patients fall 

through 

Access to resources for 

grieving persons are 

inadequate 

TBI support and 

services 

+++++ Access to basic infrastructure 

and services, both digital and 

physical 

Helped get the business 

started 

SMACIT/LEIT +++++ High dependence on cloud, 

analytics, and mobile 

technology. Social media for 

promotion 

Platform integrated with 

SMACIT solutions 

Social 

engagement 

capability 

+++++ Initial word-of-mouth 

promotion, direct engagement 

Sensitive, emotional 

subject required face-to-

face interaction 

Business 

affordance 

+++++ Access to network and funding Leveraged TBI network 

to reach experts 

Technology 

affordance 

++++ Visual integration, moved 

away from text 

Used experience to 

design video content 

Social 

affordance 

+++++ Enabled ecosystem of 

participants 

Connected humans with 

humans 

Frugal business 

model 

innovation 

+++ Film and video content 

generated at low cost 

Used personal network 

and expertise 

Frugal 

technology 

innovation 

+++++ Designed platform to be 

affordable, scalable, and 

accessible 

Use of modules and 

HTML 5 

Frugal social 

innovation 

+++++ Helping people who need more 

help than what existing 

resources are providing 

Video integration, future 

capability to re-purpose 

platform for different 

social missions 

Financial 

performance 

+++ Focused on growth and 

survival 

Partnership with CMHA 

Technology 

performance 

+++++ Digital platform provides 

analytics 

Security and privacy 

concerns addressed 

Social / 

Environmental 

performance 

+++++ New way of helping people 

overcome grief 

Address mental health 

challenges 

Table 4-15:  Summary of eCope Case 

4.3.3.2 Within-Case Analysis: EduRev 

EduRev is a startup that is focused on building a new model of education that is 

affordable and scalable, with the potential to transform the lives of underserved populations 

globally. The founder left his lucrative job in investment banking to start the initiative because he 
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saw a family member in Africa suffer due to lack of access to education. We begin with the 

background of the founder and the contextual setting that led to the founding of EduRev. 

“So, my background real quick is that I studied International Development. That’s my career of 

passion that I studied and really cared about. Then I went into, after graduating, I went into the 

business of technology as an investment banker at Silicon Valley and a group of IPOs with 

Amazon, Google, Cisco. And then later I switched to tech companies. So, I became very good at 

figuring out the timing of what innovations make sense and what are the preconditions for 

success because I ended up investigating in a bunch of bankrupt or distressed tech companies 

that had good ideas but had ultimately done something wrong.” 

The founder highlighted the difficulties he had to face when he tried to develop a similar 

product/service earlier in his career and faced resistance from investors and business strategists. 

“About 12 or 13 years ago I worked on some of the first investments to bring mobile phones into 

emerging markets…the idea being in India or in parts of Africa or whatever. They didn’t have 

landlines and it didn’t make sense to build them. They could just go straight to…mobile phones. 

Now everyone understands that worked and India had a quite, they are going through … the 

upgrade cycles of the smart phone but back when I was pitching that at an investment firm in New 

York…people didn’t really buy it…they were a bunch of North Americans assuming that people 

weren’t going to adopt technologies in rural villages of emerging markets. But they did! And the 

enabling factor I think for me was economies of scale, right? It was that…some years later what 

allowed it was an attempt at frugal innovation. But what made it frugal wasn’t the technology 

itself, but the way it was being innovated, made affordable, and scalable.” 

Although the technology and business model was a good fit for the developing world 

with poor access to education and inadequate telecommunication infrastructure, EduRev found 

other markets that needed its services based on the existence of similar institutional constraints. 

“Much like Wikipedia, where we expanded in Syrian refugee camps which were primarily in 

Arabic…We expanded into Guatemala and Mexico and Spanish. A lot of what we are doing is, we 

are saying, here is what we need to teach and here is the local curriculum and so on. We are in 

twenty one countries and growing. We are growing in the village areas, Canada is a big growth 

area for us! We have one person in Northern Ontario who is leading our work for Indigenous 

education. But there’s three people who work in Canada.” 
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“Northern Canada and Indigenous territories tend to look a lot like some of the communities 

we’ve been working around the world where they have lower educational standards…these 

territories also have a lower educational standard and they have poor infrastructure in terms of 

like very slow or no internet because they’re very remote…as a result what we are doing is 

building these programs in these places and allowing them to organize content for the program 

collaboratively…that is very, very culturally relevant. Some of the content they would use would 

be universal in English, much of it would be stuff that is in Indigenous languages that are often at 

threat of being forgotten because there are very few people who speak them and they’re remote. 

We need these languages to preserve local culture!” 

The founder highlighted business, technology, and social constraints that he encountered 

during the early stages of starting up EduRev. As a non-profit, innovative, tech-savvy startup, it 

faced resistance from funding agencies. 

“That’s fantastic, the challenge with that, is that it’s very difficult to raise capital off a non-profit, 

as an innovative startup, a non-profit startup. There is tons and tons of money that goes in a non-

profit. The government funds it, the UN agencies, all the big charities…Red Cross, they get tons 

and tons of money. But the space isn’t built for innovation, right? So, that was one of the big 

challenges…raising funds as an innovative non-profit.” 

Although technology constraints existed in terms of building an affordable, scalable 

platform, EduRev was able to attract highly skilled technology staff because they wanted to 

contribute to its social mission. Additionally, the ecosystem approach and crowd-sourcing of 

content helped reduce the cost of operations. 

“To your original question on building technology was that we had to stay true to our view on 

how you build it which is, all with a bottom-up approach…development from users rather than 

top-down from funders. That’s number one. The second thing is, it’s a little bit hard to build a 

team in any of these social settings…but I think you tend to lead by example. But I think in the 

beginning we got really good talent to work for us for below market rate partly because of our 

mission and our low operation costs. One of the things, I made no salary for the first two years. 

Now this is not like a like Zuckerberg not taking salary or whatever, because he has a chance to 

make billions on the equity. We had no equity either because we were non-profit. So, there was no 

financial incentive in it. I was just fanatically convinced that I was at the beginning of this 

massive revolution like mobile phones and smartphones.” 
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“Well, we made a strategic decision to be a non-profit so that we could engage the crowd behind 

it, as I mentioned. We were suddenly finding we could get really, really good quality talent 

because young folks were saying, hey! I want to be part of this!” 

EduRev was also dependent on its NGO and on-ground partners to understand the needs 

of the user communities in diverse markets. This constrained its ability to gather social 

intelligence in real time from potential customers. 

“So, for me it’s basically I am a big opponent of paternalistic views of development where some 

wise guy in DC is deciding what people in Africa want. I think it doesn’t make a lot of sense and I 

think that you need to engage the communities. I mean to be honest, I probably shouldn’t say that 

if you want to publish it…but I would say…that’s what tends to happen…we’ve seen it a million 

times…we’d go and meet these guys. And they’re like, what’s that? Some of the questions they 

were asking…I said, I don’t know the answers but we’re going to go and ask our partners on the 

ground because they are the ones who know – we’re building a solution for them. They should 

know better than anyone else what’s going to work in their community.” 

 

To overcome these constraints, EduRev developed capabilities for alleviation. The first 

capability involved utilizing the services of CanadaTBI-3 for accessing its funding and 

knowledge network of experts. 

“They start to connect you to other people who are going through the same challenges. So, again, 

I didn’t want to be surrounded, to be honest, by social innovators…I was just interested in being 

surrounded by the best of the best who are building technology. I don’t care if they’re building a 

dating app or they’re building whatever…the point is that they know how to build technology and 

how to execute it quickly and it was fantastic with that…I just found a bunch of high net-worth 

individuals who I knew were okay giving money to non-profit causes…we got a few other people 

and companies and all we said, look, we’re going to do something different.” 

To alleviate technology constraints and keep technology costs minimized, EduRev used 

SMACIT solutions. Its entire software solution is based on an intelligent cloud solution and the 

content delivery is on mobile devices. It used social media for creating awareness and for 

promotion purposes. There is an analytics engine built into the platform to report data and track 

performance metrics. 
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“We have a platform called the eCloud which we developed, and our partners are already using, 

to organize the contents that then get stuff loaded onto a device. And we just opened it up to the 

public towards late 2015.” 

“We leverage the analytics engine and the user interface. Once  customers start to use the 

technology, they are just distributing the share and cost of the price, all of them because in a 

sense, if they all built it in house, that would be ridiculously expensive. So, we’re basically 

becoming a technology layer for them.” 

To develop its social engagement capability, EduRev focused on development, curation, 

and delivery of localized, customized content that was culturally sensitive.  

“And then afterwards, we started focusing more on the content curation. The curation of content 

is something that we worked towards…which is why we are a non-profit. We’re getting tons of 

people around the world to come and basically build 80% of the basics around the curriculum for 

us for free. And that to me is, I am very frugal – people will tell you all this stuff about social 

enterprises.” 

These capabilities provided business, technology, and social affordances that enabled the 

development of FITIC for EduRev. Business affordances were generated by utilizing the services 

of CanadaTBI-3. It helped EduRev focus on the important business and technology development 

aspects of the business and not waste scarce resources on day-to-day administration. 

“What was really impressive about them is that they allowed us to work on our idea…they 

allowed you to focus less on basic things that pull you back or take time away like, finding office 

space, setting up phone  and internet…They just take all that off your hands they help you with 

finding talented people… all that kind of stuff…that’s really important.” 

For generating technology affordance, EduRev introduced its own content delivery 

mechanism – a tablet. This strategy enabled EduRev to shape the content creation, delivery, and 

service according to its needs and control costs and quality effectively and efficiently.  

“I think we’re not a hardware manufacturer…we’re all about the content and software because 

that’s where actually you drive all this, the learning impact, right? If you give someone a tablet 

and they have no internet connection it doesn’t do anything for them. But if you give them a tablet 

with a full library of content that is, either they could see autonomously, it starts with an adaptive 

interface or preferences, you are literally giving them an entire library for the cost of a book 

which is completely different than just giving them an empty tablet. So, our focus was – so, the 
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delivery aspect we did through localized hardware which again we didn’t build. We just went to 

existing manufacturers and said, listen we were going to work with your stuff.” 

EduRev recognized that it needed to engage with the communities that were its potential 

customers in order to understand their needs better – socially, technically, and culturally. The 

education media that it was competing against consisted of paper and pencil and it had to work 

towards design and development of simpler interfaces and intuitive menus, using more symbols 

and icons instead of written text. But it had to spend a significant amount of time and resources in 

the field to fully understand these requirements. This type of engagement led to social 

affordances, winning over the trust of these communities. 

“You are building something you don’t know the people actually want. And it’s really easy to 

know that they want it, you just ask them. You him a version of it and then – when we’re, I was in 

Guatemala visiting a project there a few weeks ago, we went out of our way. Like, we listened. 

We are happy to talk to you but we’re here more to listen than to talk….Our competition in these 

places is like, a system that’s using paper books that is pretty old school…but really simple!” 

 

The business, technology, and social affordances generated by EduRev enabled the 

development of FITIC. EduRev’s business model innovation resulted in the adoption of an 

affordable tablet that allowed it to control the content delivery and reduce costs of tailoring 

content to multiple device requirements. 

“For content delivery, I knew that smart phone and tablet would do it… it could be a 6 inch, 7 

inch tablet screen or 5 inch, 4 inch smart phone screen. The content was out there and you could 

receive it in this rich device…videos too…And we got around even the lack of internet 

connectivity…let’s just spend a few bucks for a ton of extra storage space and preload it with 

content to be used. So, we weren’t delivering a $600 tablet. It’s just a simple OEM tablet. There 

is the $64 tablet but the $4 extra is a ton of cheap storage space and on that storage space we put 

10,000 books and videos and really focused around localized content that is organized for a 

specific user or community.” 

“We deliver 5% of books. We could put 20,000 books on a device with excess storage space and 

it’s still under 100 bucks. So, what we’re really excited about now is not just delivering content 
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cheaply but also getting to the next level. We can get all kinds of data…we can use and 

understand that to improve educational outcomes.” 

Technology and social innovation are tightly integrated. Technology innovation was 

about designing the digital platform that would act as the technology layer between the devices, 

users, and the content in the cloud. The social innovation was about data collection from 

communities on whom no data existed earlier. The platform and the hardware and software 

around it are designed to accommodate the various constraints that are prevalent in the user 

communities. 

“There’s a bunch of other things around it, but it’s really heavily focusing on data right now 

because we’re getting data from people who use this thing for offline learning too. Like we have 

people three months ago in a village in the south of the mountains in Guatemala. As long as you 

have access to power and internet…they can charge it and it’s easy to get off-the-grid solar 

chargers there...So, they are sitting there using our content, they are going through it. They are 

progressing through things and as they go through all the stuff. It’s fully interactive it’s storing 

all this information of what they are doing. When they then synchronize it to the internet, let’s say 

three months later, it sends us all the data of what’s been done in the preceding period. And so 

the data thing is a huge focus for us because, look, first of all we’re getting data from 

communities from which no data ever came before…because they are offline.” 

 

“It works on Android we are all linked into it. So, right now with our own devices we have a light 

version that works on any device. A light version is like anything else it’s just going to be an app. 

It gives you access to this free learning organization. All our devices actually had a step-up 

because it’s loaded in the firmware and even if you factory reset, they are not rooted. So, even if 

you factory reset your device it’s very difficult to get around our system which means a bunch of 

things. One is that we get all kinds of data and how they are being used – full data on what 

they’re doing in terms of learning.” 

This tight integration of business, technology, and social innovation allows EduRev to 

develop FITIC and contribute to its success. To measure success and performance, we recall that 

EduRev focuses on social impact and the evidence of its success is spread across its ecosystems. 

EduRev was primarily focused on growth. 
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“So, we need to get more exposure so more people find us, that’s one [success measure]. We 

need to grow the community of people creating content…we’re proving that we can channel the 

energy of lots and lots of people into improving the quality of everything we are providing for 

free…just like Wikipedia. So, we need to grow the community to bring in people who are 

producing amazing work, that’s the second one. I think those are two, I think third is the analytics 

and so on. And there’s also the basic ones that I think about like growing a team and making sure 

that you are seeing the right culture of the team, of a cohesive unit. So, as we grow we might look 

and say, we’d like to double in size I’d like to say and that can be amazing but it also could be a 

risk… 

Growth and impact are key for survival…a learning impact...Our impact needs to grow 

too…diversify our methodologies and then growth of course is that we want to do the best quality 

of education. We want to educate people effectively at the lowest cost possible… we want to do it 

for as many kids as our market size demands.” 

The founder provided an example of the type of impact that the analytics in the platform could be 

used to generate. 

“The platform told us that girls are spending half as much time with science and math. Why is 

that the case? Is someone creating an expectation, a cultural expectation that, well, girls can't be, 

they can’t be, engineers or something like that. And you wouldn’t know that if you had traditional 

methods but the fact that we can collect and understand data like this from offline areas as they 

go through this…is really exciting. There is a bunch of things to it but I’d say technology is really 

built around the eCloud strengths and curation and organization of content which of course is a 

collaborative process that has a community of people doing it.” 

Overall, EduRev is leveraging an innovative business model, cloud technology, and 

understanding of the needs of underprivileged communities across the world to deliver 

affordable, scalable, and personalized education solutions. The table below summarizes the 

findings of the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

++++ Funding and finding investors 

that believed in the mission 

Non-profit industry not 

built for innovative 

functions 

Technology 

constraints 

+++ Building technology that was 

affordable and scalable 

Founder did not see it 

as a constraint, hired 

skilled HR 

Social 

constraints 

+++++ Breaking barriers of a top-down 

approach to affordable 

Gathering intelligence 

about communities that 
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education and making it a 

bottom-up approach 

needed the solutions 

Institutional 

void 

+++ Northern Canada and 

developing countries suffer 

from physical and digital 

infrastructure challenges 

Access to internet, 

connectivity, public 

services, electricity, etc. 

TBI support and 

services 

+++++ Dependent on TBI for basic 

physical and digital 

infrastructure 

Used TBI for day-to-

day operations and 

focused own resources 

on business 

development 

SMACIT/LEIT +++++ Heavy dependence on cloud, 

mobile, and analytics 

Content creation, 

storage, and delivery 

from cloud 

Social 

engagement 

capability 

+++++ Localized, customized content 

that was culturally and 

linguistically sensitive 

Access to communities 

that were 

underprivileged or 

inaccessible 

Business 

affordance 

+++ Accessed network of experts of 

TBI 

Refined business model 

and services 

Technology 

affordance 

+++++ Decision to use tablet hardware Control content 

delivery with tablet 

device, simple UI/UX , 

affordable 

Social 

affordance 

+++++ Social, technical, and cultural 

sensitives taken into 

consideration 

Designed solutions to 

be simple and intuitive 

Frugal business 

model 

innovation 

+++++ Affordable, accessible, scalable 

business model based on tablet 

hardware and software content 

delivery 

Low-cost, simple, and 

accessible solutions 

Frugal 

technology 

innovation 

+++++ Android based platform, no 

internet connectivity required, 

detection of user performance 

Customized tutorial 

style of progress 

Frugal social 

innovation 

+++++ Affordable education for 

remote populations 

Access to information 

and user data 

Financial 

performance 

+++ Growth, expansion, and 

survival 

Working towards self-

sustainable business  

Technology 

performance 

+++++ Built-in analytics engine on the 

platform 

Data and insights about 

users and performance 

Social / 

Environmental 

performance 

+++++ Data directly from remote 

populations where no data has 

been collected before 

Access to education 

and social 

empowerment 

Table 4-16: Summary of EduRev Case 
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4.3.3.3 Within-Case Analysis: SustainAudit 

SustainAudit assists companies in monitoring and evaluating their sustainability 

initiatives. The innovativeness of SustainAudit’s solution is that it provides a very comprehensive 

view of sustainability initiatives by engaging with the entire value chain of the organization 

including workers, suppliers, communities, governments, and customers. SustainAudit’s founder 

worked for several sustainability initiatives before he launched his own venture as he found that 

sustainability was only being used as a buzzword and the metrics used to track global supply 

chain sustainability were flawed. To begin, SustainAudit’s VP described her own background and 

things that inspired her to join the startup. 

“So, I am a political economist. My background is in international development specifically 

looking at sustainable, development initiatives through micro-financing and I worked in informal 

housing as well before moving to Canada about four years ago. Originally, the founder was 

interested in creating a not-for-profit. He had worked in global transparency in the past and also 

worked in international development and was interested in creating a nonprofit but then received 

the feedback that if you really want to change management behavior within corporations and get 

them on-board as an active partner in the process of bettering working conditions across the 

globe and increasing supply chain transparency, you almost have a greater luck in approaching 

them as an innovation business rather and a not-for-profit…because they tend to associate not-

for-profits with just activism and whistleblowing, and not necessarily with tangible solutions. So, 

we are a part of the Shared Value Initiative and we are in the process of examining how to 

receive the certification as well. So, we mediate in that social innovation and value creation 

space.” 

The VP identified constraints that act as impediments to their business development and 

growth. Due to the nature of their work and the stakeholders involved, it is often difficult to 

access the stakeholders independently. 

“There are a lot of constraints and challenges in the kind of work we do. We are focusing 

predominantly on how technology can improve dialogue between companies and communities 

that are looking specifically at the extraction sector. So, how can companies increase or improve 

the process of communicating with communities, communicating environmental impact 

assessment, getting their buy-in, ensuring that there is local procurement, etc. The data for these 
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is difficult to gather, analyze and report, and that is a constraint for the business. The other is 

finding the right work environment for us…we needed to be in a space surrounded by 

technologists and social entrepreneurs.” 

SustainAudit does not necessarily see technology constraints but is cognizant of the fact 

that there is divide in the perception of technology between businesses and investors in North 

America and those in the rest of the world. 

“I mean with technology design you have to be extremely observant and adaptive because it 

moves so quickly…access to information, the access to digital tools that are portable is 

incredible. So, I think we have to be very adaptive and I think sometimes in the Canadian context, 

people either forget that there is a lot of people who don’t have access to free and stable internet 

and then there is also a lot of people who underestimate connectivity. They will say, oh but if 

people don’t have toilets why would they have mobile phone? I’d say, well, you know, in 2013, 

the United Nations reported that there were more people who had mobile phones than people 

who had clean toilets…connectivity is now seen as a greater survival tool for people at the 

bottom of the pyramid, more so than sanitation and then, I mean the reasons might be obvious to 

us but sometimes only speak to investors or people in the community here who are. Their design 

is particularly solving some inconvenience in the daily lives of people who live in Canada or 

United States.” 

“In terms of finding developers in Canada who work with these tools but not necessarily apps, I 

think that is a bit harder. I think software engineers that understand the use of SMS and IVR and 

USSD, and can integrate that into the system, I think this is why we’ve had to look elsewhere as 

well for engineers because here they tend to be predominantly, have predominantly, worked with 

web and app channels.” 

SustainAudit also identified certain social constraints. Gaining the trust of the 

communities that they worked in was mentioned as a strong social constraint. Other factors such 

as language, culture, and accessibility barriers were also identified. 

“We complement the social compliance auditing process that companies have to do to ensure that 

there is no human trafficking or child labor, but we also provide value. So, how can companies 

push out information, broadcast information or set up these grievance management systems to 

improve the way that they communicate with workers and communities. So, we saw that gap and 

we have now since been working to fill it. However, building trust with workers and communities 

is not easy. Only if they trust us, will they allow us into their communities to collect data. It is 



 

394 

 

challenging due to a number of social and technological limitations, for example, measuring the 

worker satisfaction or tracking working conditions in factories and communicating important 

information to farmers.” 

 

SustainAudit also identified certain institutional voids as well as similarities and 

differences in contexts between the developing world and some parts of Canada. 

“Yeah, we recently put in a proposal for something related to a large infrastructure project in 

Northern communities. We don’t know where it’s going to go but actually I think Canada is a 

little bit, they tend to be a little bit, cautious about committing to any technological solution that 

to them seem a little bit simple, so, we’ll see where it goes – but no, that is very correct…Yeah, 

India, I know the state of Kerala implemented a lot of public services through mobile 

phones…even like being able to receive your government supplements or find out where your 

license spot is. I mean things are so innovative. In Canada there is nothing like it!” 

To overcome these constraints, SustainAudit developed capabilities. By utilizing the 

services of CanadaTBI-3, it was able to overcome some of the business constraints. 

“Being in CanadaTBI-3’s space was very helpful. It has allowed us to focus on what we need to 

do. It has let us access people working on similar technology and business challenges in various 

industries.” 

“I think there is a lot of interest. I think there are a lot of students who are interested in entering 

this field of social enterprise. They see us, they are interested in working for an innovative 

organization but they care about the social impact that it has in the world.” 

“In Canada, there is no shortage of newcomers who have experience and understand the 

landscape of digital technologies in global contexts. So, I think some of our next development 

hires will be here.” 

To overcome technology constraints, it utilized SMACIT solutions with customized 

solutions for the different tasks that it was looking to accomplish. The platform is based on SaaS 

and is designed to integrate various digital tools. 

“So, the way that we do the engagements, the platform is multilingual and it’s also multichannel. 

It is integrated with social media. It is a cloud-based platform. It has an analytics engine running 

in the background. We collect all types of data. We also have a mobile app and SMS integration. 

We have developed Integrated Voice Response for certain projects where people were illiterate.” 
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“So, as for the technology is that, it’s a Software As A Service model and it also serves as a data 

collection, data dissemination and analytics platform. And the goal is that we’d equip companies 

with the digital tools that they need to monitor social waste and to create more responsible global 

supply chains.” 

  To overcome the social constraints, SustainAudit developed relationships with NGO 

ground workers and reached directly to workers and underprivileged communities across the 

world. 

“And in that space we would be doing the outreach through radio, through local partners, we 

have a couple of NGOs that work on workers’ rights and also through social media. We are 

trying to publicize the availability of this tool through a variety of media channels.” 

These capabilities led to affordances that were generated by the combination of physical 

and digital assets, resources, and processes. In terms of business affordances, through the TBI, 

SustainAudit could establish legitimacy and get access to investors, technology experts, and 

business development experts across the world. 

With respect to technology affordances, its technology allowed it to offer its services for 

lower rates than its competitors. As a result, it was able to scale and grow rapidly. 

“There is a competitor that’s specifically working in one area. They are not as broad as we are. 

But their engagements are really expensive … yeah, they have local presence and then a 

particular survey could cost $11,000 which is not very affordable. Suppliers would never be able 

to pay that so, only specific brands might use it, but they even might be a one-off thing because it 

is quite expensive. So, what we’re trying to do is leverage technology to reduce the cost on our 

end so that we can really scale the products.” 

By reaching out to underserved workers and other vulnerable populations directly, both 

physically and digitally, SustainAudit was able to win their trust and increase participation in its 

data collection efforts. 

“So, we also have integrated with certain web platforms…Recently in India we did a mass data 

collection effort and realized that a lot of people even, not necessarily like people at the bottom of 

the pyramid, were definitely ensuring that they have access to the technology through voice call. 

But we realized that so many people have access to the internet and Facebook use is so high that 

we ran a couple of ads to see if we could recruit participants through Facebook and 50% of our 
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respondents ended up coming from social media. This is about 9000 people. So, it was very 

interesting because I think we had underestimated just how connected people are to the social 

web in South Asia. So, that was interesting learning. So, now yeah all of the data coming in from 

the web surveys is now being integrated with all the data coming in from the voice calls.” 

These affordances have led to the development of FITIC. The fusion of an innovative 

business model with technology innovations that are customized based on the contextual factors 

and the inclusion of various stakeholders with measurable social impact is what provides 

SustainAudit with a competitive advantage. 

The business model innovates around the creation of an ecosystem with a digital platform 

at the core. Instead of providing services as a consulting firm or service provider, SustainAudit is 

partnering with businesses that care about sustainability within and outside of their supply chains 

and want to ensure social, environmental, and human well-being. 

“Our platform solution is definitely challenging companies to do something that they are used to 

doing…but quite differently. So, instead of relying on a social audit by hiring an agency to go in 

with the clipboard and interview three workers, look at the lawns, and look at the toilets…instead 

of doing that traditional approach, we’re saying you can do this continuously. You can instead of 

sending an auditor…you can do this, monitor this directly with the workers all the time and it’s 

actually accessible and affordable and it makes a lot of sense. So, I think conveying that, we’ve 

been able to convey it, I think it just takes time for companies to say yes… okay, I see the value, 

let’s go and do it. So, most of our clients have tended to be nonprofits and governments so far and 

they are now looking to us for solutions.” 

The knowledge, background, and diverse experiences of the team involved in creating 

these solutions together are a crucial success factor. 

“So, yeah we consistently, I mean since the beginning we designed and developed these things in 

our minds. I come from the second world or I come from former Yugoslavia, my CTO comes from 

Rwanda, our founder is from Southern France… we have team members from Pakistan. So, 

everybody comes with certain understanding of what the landscape is like for connectivity around 

the world but still every time we work with the clients we realize that there are either new 

opportunities or new challenges… then we have to make the technology agile enough to be able 

to accommodate those.” 
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A number of technology innovations were included in the platform. These solutions were 

based on the social constraints that existed in the geographies that the solutions were being 

implemented in. The preferred channel was SMS, but in places where populations were illiterate 

IVR was used. Furthermore, where IVR was unusable due to fears of human trafficking concerns, 

a channel called USSD11 was used that is completely anonymous and does not have any footprint 

or leave any cookie crumbs on the phone. Another technology innovation that the platform has 

integrated is “missed call”, where the user can call to take a survey but hang up after the first two 

rings and get a call back from the system immediately. This helps to access those users who are 

either too poor to afford calling or are calling from regions where roaming charges are high. This 

is especially helpful in auditing vendors and third party suppliers of clothing materials from 

South-Asia, as this system has been part of social practice for a long time. 

“So, in designing the technology we were very, it very much based on the promise that it has to 

be made as accessible as possible. So, for example, SMS is great for getting responses. SMS has 

80% chance of being opened in the first minute of sending versus when compared to email or 

even phone calls. Phone call gets sent to voicemail much more often than SMS are opened. So, 

SMS is really powerful but at the same time it requires that the participant is literate. So, we 

worked in to design a system to monitor the impact of our program in Afghanistan and where 

over 70% of the population was illiterate.” 

“So, clearly we had to come up with a different channel for communication. So, we decided that 

voice would be the most appropriate. So, we have integrated the channel, the technology is called 

the Interactive Voice Recognition where the participants will receive a call and they would be 

guided through a series of questions and they would only answer by pressing the numbers one, 

two, and three. It’s a simple one for yes, two for no and three for don’t know. So, that’s one 

design aspect that responded to on the ground conditions. The other one [occurred] when we 

were designing a tool for human trafficking in Peru, creating an anonymous channel for people 

in part of the Amazon where there is a lot of illegal mining and quite a lot of forced labor. When 

                                                      

11 Unstructured Supplementary Service Data (USSD), sometimes referred to as "Quick Codes" or "Feature 

codes", is a protocol used by GSM cellular telephones to communicate with the service provider's 

computers. USSD can be used for WAP browsing, prepaid callback service, mobile-money services, 

location-based content services, menu-based information services, and as part of configuring the phone on 

the network. 
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we were designing the tool, the feedback I received from people was, if I send a text message the 

employer can see it. So, this is why we decided to incorporate a channel called USSD. So, 

basically what it does is that it’s sort of the same thing as when you are charging your phone by 

calling a number. So, you are having this real time interaction but it doesn’t leave any trace in 

your phone. So, it’s a text free interaction but I think if you have ever been in, if you’ve ever had a 

prepaid phone, where you charge your credit, that’s pretty much what USSD is.” 

“So, in India, Pakistan, Bangladesh…we are not going to necessarily be going through the 

suppliers but rather publicizing a phone number, a toll free phone number that people can call 

and hang up. Yeah, if we can we will provide a short code or like a short number that people can 

call, hang up and then the system would automatically call them back. It’s called a “missed 

call”…in some parts of the world it is so popular. I mean, I remember if you want to go pick up a 

friend, when you get there, you just send a missed call and she knows that you are downstairs by 

the building. So, people in Canada do not know that…you know they called it “beeping” in South 

America, they call it “a beep”…and in India it’s also used and people are familiar with that. So, 

they send a missed call and then the system calls them back and they can participate in the 

survey. And in that space we would be doing the outreach through radio, through local partners. 

We have a couple of NGOs there to work with.” 

To measure the success and performance of SustainAudit, it is important to consider its 

mission and goals. It is breaking barriers by focusing on technology innovation and business 

partnerships to provide new sustainability auditing and supply chain monitoring solutions. 

Ultimately, I mean the main mission of the organization is to provide innovative solutions, to 

create greater transparency in global supply chains and to ultimately lead to better working 

conditions. I mean we know that there are some corporations who are not acting ethically but we 

also know that many of them are. How can I actually know what happens when supply chain has 

over 4000 suppliers? How on Earth can I know what is going on and how can I make better 

decisions if I don’t have access to the end workers? So, we are trying to shed light on what the 

situation, the conditions look like in that supply chain so that corporations can no longer use that 

as an excuse and they can step up and be more responsible based on primary data that they are 

receiving – not just the annual audits and not just the intermittent report.” 

The impact of the work that SustainAudit is doing is felt within and outside Canda. It is 

already working with large retailers in Canada that source clothing from India, Bangladesh, 

Vietnam and China. 
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“So, I mean for us business plays a big role in development and improving working conditions 

across the globe especially in countries like Vietnam, China, India where so much of the 

production happens. So, for us it’s enabling the companies to really get a grip on what is 

happening, make better decisions and make more ethical and responsible choices…if we convince 

them and if we are able to shed light on supply chains that previously were quite opaque, they 

were in the dark, that will be success for us…whether that is the diamonds or the mineral 

supplies in Democratic Republic of the Congo…whether that is government in Tamil Nadu. For 

us it’s shedding light on the opaque supply chain so that both governments and companies and 

NGOs, they have a very big role in keeping companies accountable, so that everybody has insight 

into what is going on so better decisions can be made and we can curb labor exploitation.” 

In summary, SustainAudit is using an innovative digital platform ecosystem to enable 

responsible, transparent, and ethical decision-making regarding supply chain sustainability and 

labor dignity. Its solutions are creating an impact globally and have great potential for use in 

several Canadian industries. The table below summarizes the case. 

Category Strength Explanation Supporting Evidence 

Business 

constraints 

+++++ Disruption of a traditional 

business model, connecting a 

supply chain-based ecosystem, 

driving sustainability decisions 

To convince large 

companies to act as partners 

instead of demanding 

services  

Technology 

constraints 

+++++ Diversity of geography and 

populations, customizations 

required as standardized 

technology failed in foreign 

contexts 

Designing solutions to fit 

the needs of users 

Social 

constraints 

+++++ Access to underserved and 

BoP communities, lack of 

connectivity, cultural issues, 

language issues 

Several socio-economic 

factors that prevented direct 

access to users 

Institutional 

void 

+++ In Northern Canada and in 

developing countries, lack of 

physical and digital 

infrastructure is a challenge 

Roads, 

telecommunications, 

internet connectivity 

TBI support and 

services 

+++ Utilized TBI for basic business 

services 

Focus on business 

development instead of dat-

to-day operations 

SMACIT/LEIT +++++ Cloud, mobile, social media, 

analytics, solutions were used 

Dependent on SMACIT to 

keep operational costs low 

Social 

engagement 

capability 

+++++ Designed innovative ways to 

reach end-users in various 

contexts 

IVR, USSD, SMS, etc. 

Business +++++ Used services of TBI to Changed strategy from not-
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affordance engage with experts and refine 

business model 

for-profit to for-profit 

Technology 

affordance 

+++++ Built solutions that  were 

necessary for addressing the 

contextual constraints 

Building the technology 

innovations and integration 

with platform 

Social 

affordance 

+++++ Build trust and relationships 

with communities 

Use of NGOs 

Frugal business 

model 

innovation 

+++++ Affordability and accessibility 

at the core of the business 

model 

Partnerships instead of 

service provision 

Frugal 

technology 

innovation 

+++++ SaaS based access to digital 

platform, mobile, voice, data, 

multiple channel support 

Missed call system 

designed for affordability 

and accessibility 

Frugal social 

innovation 

+++++ Transparency and continuous 

reporting 

Ability to gather data from 

the source instead of NGO 

based surveys 

Financial 

performance 

+++ Focused on growth and 

expansion 

Self-sustainable, paying 

customers 

Technology 

performance 

+++++ Analytics and data built-in to 

platform 

Use of data to provide 

sustainability evidence to 

customers 

Social / 

Environmental 

performance 

+++++ Empowered communities, 

transparent workforce, dignity 

of labor, evidence-based 

decision-making, healthy 

supply chains 

Achieved triple bottom line 

success 

Table 4-17: Summary of SustainAudit Case 

4.3.3.4 Within-Case Analysis: CanadaTBI-3 

CanadaTBI-3 is an urban, university-affiliated TBI that operates independently. It 

provides early-stage entrepreneurs with access to resources that are needed to create ventures that 

create a positive impact on local and global communities. It operates as a co-working space and 

as a traditional incubator. To understand the circumstances that led to the founding of 

CanadaTBI-3, it is important to understand its background, history, and goals. CanadaTBI-3 was 

initially founded to create a hub for promoting collaborative entrepreneurship among students on 

campus across various departments, students from other campuses, regional innovators, local 

businesses, and community organizations. 

“We are a campus linked incubator and there are several others across the province and they are 

funded through many provincial government…so ours are all co-curricular and the funding 
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comes down through the university…our TBI was designed as a way to try to encourage students 

to get involved in entrepreneurship and innovation but we are open across the university and the 

community at large so there is no age limit or requirement in the zone. You don’t need to be a 

student or alumni. It's great if you are, but we are open to really to everyone and we were all…we 

are…also under the learning umbrella.” 

The COO of the TBI discussed the strategic thinking behind establishing the TBI and 

how it has evolved into a hub for community-based ventures that focus on societal betterment. 

 “Some of the strategic…the core things the university is looking to do is enable greater student 

engagement and success through experiential learning…we do this through…I have been 

working with students and our community members to explore research and experiential learning 

opportunities and through our workshops events…talk about innovation with our ventures and 

coaches and community partners…so we really help walk all of our ventures through developing 

their social enterprise model….Our core capabilities are helping, I think, students and 

community members who have a social mission really turn it into action…so we help our 

emerging social ventures grow by connecting them to the community of experts in their fields and 

providing strategic business advice through design thinking programs to teach them how to build 

businesses and succeed…that fits our broader mandate.” 

The TBI also provides physical and digital infrastructure to the startups that participate in 

its various programs in cohorts. 

“So in terms of what we tangibly and physically provide is we have the co-working space for 

ventures…there are a couple of computers if they want to use them but there are hot desks, there 

are lockers where they can store their stuff, there is Wi-Fi, we have coffee and tea and snacks and 

boardroom tables. They can have their meetings there, and we have a large TV if anyone wants to 

do presentations…we do provide a really fantastic coaching model so every venture that comes in 

is paired with one to two community coaches or mentors…this is done in a way so they act almost 

as an advisor to the venture that comes in.” 

The TBI also provides individual coaching sessions with experienced mentors for 

ventures that have the potential to grow and show significant progress in their time at the TBI. 

“So, we do more intense sessions with them on building, what are their core competencies, who 

really is their market, so, that when they go out to meet with the coaches they can get more 

strategic help… We’re a cohort model now, so we offer programming for the five months that 

ventures are here. We worked around business canvas modeling and branding and marketing to 
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how to apply for funding to the structure of a business from a legal perspective. So, we really 

provide workshops that cater to social entrepreneurs…We also offer events and workshops 

outside of this programming…we have innovator sessions and we really try to promote peer to 

peer networking.” 

One of the constraints that the TBI faces is that of funding. It does not have the budget to 

provide funding to the startups so it helps them apply for government and university-wide grants. 

“And then we don’t offer funding to everyone who comes to us. We don’t have the budget for that. 

However, there are more funding opportunities and I do a lot of work to find funding that exists 

and share it with our ventures. And then I review applications if they want before they send them 

in.” 

To manage the startups efficiently and control its own expenditures and resources, the 

TBI follows a tiered graduation program, where cohort startups that survive the first stage of 

incubation are then moved to the next phase of acceleration, and then from there they are 

graduated on to another program that includes other successful and growth-oriented startups. 

“We are going to bring in three cohorts a year…the timeline is, you don’t have to leave after the 

cohort is completed. So, we have a few ventures that have been here for 16 months to three years 

and then others that have come for six months. So, if you are continuing to move forward, we are 

not going to kick someone out…the cohort model is that after four months then they graduate out 

of the cohort. They can access all the resources. They have their coaches and they move forward 

and it’s like a four-month boot camp but they only can meet every three weeks because [we have] 

a lot of our ventures – because these are social ventures and they are slower growth businesses. 

Many of them are working jobs on the side or they’re students. So, we try really to figure out a 

good balance of how to provide resources, opportunities for our ventures to take part in, without 

overwhelming them. We tend to bring in early stage ventures. They have to at least be moving 

forward on their idea. And anyone who is in the growth accelerator phase, we tend to put them in 

our acceleration program which has access to VCs and a bit more strategic help. That’s beyond 

our scope.” 

The incubation and co-working programs within the TBI do not own any equity or any 

part of the intellectual property of the startups. It is only through the accelerator program that 

equity is acquired. 
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“No. So, we own nothing. No IP of any venture and neither do the advisors or the coaches. They 

can’t take a stake in the company.” 

The TBI has fostered its own ecosystem through partnerships with the community and it 

leverages these partnerships to fill resource shortages and gaps wherever necessary. 

“In terms of how we, we really do try to leverage the community. We are – our mentors and our 

coaches are – community partners. We have people from, that worked with, insurance companies, 

government foundations, [and] others that are running consulting companies or have been 

involved in tech or in the social enterprise sphere. So, ... our coaches are really nice, tie in to us, 

to the community and it allows the startups to really access resources and the community beyond 

the walls of the TBI…which we think is really important because social navigation doesn’t end at 

the walls.” 

It also manages to operate frugally by allowing its startups to access resources and 

capabilities of other regional TBIs.  

“We see many of our ventures access resources beyond us. So, they might access resources from 

the other regional TBIs. We are happy, we know as an entrepreneur you need to access resources 

where you can.” 

The TBI is dependent upon a number of technology tools for its internal and external 

operations. These are mostly cloud-based, SaaS, social media tools that help the TBI run its 

operations efficiently. 

“Yes. In terms of outreach, we use Twitter more predominantly I guess. We have Facebook and 

Instagram as well as we’re continuing to build so that we can tell the stories from within. So, 

that’s our outward engagement, through traditional social media avenues. To engage with our 

ventures we have a Slack channel. We use many Slack channels because it was getting hard 

especially with email and I felt like I was bombarding everyone with emails…we have different 

channels of funding to events and resources, a place where we’re hoping they can start bartering 

skills. Someone who might need graphic design help can offer help reviewing a grant or 

something like that…And then we also send out a weekly newsletter where we compile events, 

funding opportunities, experiences that are really big to social innovations. So, that goes out to 

our ventures and to our community partners.” 



 

404 

 

The larger goal of the TBI is to generate value. It strives to generate value for its startups, 

for the university, and for the community. In essence, its goal is to make an impact across the 

ecosystem that it operates in. The TBI is focused on growth of the startups in the short term. 

“I guess a short term and ongoing goal is to provide value, to help our social ventures grow. And 

then I think another immediate goal within the university is to get more student involvement. We 

have lots of community involvement but are looking to find ways to help better engage both 

undergrads and graduate students because I know that they have great ideas…it’s just how, 

making sure they know that we’re around to help them. And then of course it helps to find more 

grant money really for our ventures because the biggest thing our ventures say they need help 

with right now is funding and financial literacy. So, those are the goals we look at while really 

making sure we’re reaching out in an inclusive and diverse manner across the university and our 

community at large.” 

The TBI recognizes that achieving rapid growth is difficult for the startups they incubate. 

A slower growth cycle and a longer time to profitability is typical among social ventures that are 

focused on generating value for society and simultaneously achieving profitability because they 

require more time, are more resource-constrained, and design products and services with 

affordability, social impact, and sustainability as key features. 

“In three to five years I really hope to see more strategic funding come to help social enterprises 

get from beyond really that early stage startup phase because we see money from $2,000 to 

$15,000 to help ventures get off the ground but it’s the midrange show. A lot of social enterprises 

are small and medium enterprises. They might not be the next Google. So, they are not going to 

capture big VC funding. They are not going to do a seed round of $5 million but they could really 

use $100,000 to get off the ground so that they can start paying themselves, so that they can hire 

staff. So, being able to find ways to either support something like that being developed or just 

discovering it so I can then share with our ventures…I think is really important. So, in the long 

term it would be to continue again on the community development, bringing in more ventures, 

improving on our offerings and really being able to measure our success both quantitative and 

qualitative and share that.” 

“So, for our companies that work on waste management, we can say, these three companies have 

helped divert X amount of waste but that’s a little bit harder for social innovation. How do we 

measure that? So, we are still determining how to best qualify, I guess. As nothing really can be 
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quantifiable, so that’s an ongoing process for us. And then the diversity of the issues that our 

ventures are solving. So, those are a few of the key characteristics or KPIs that we look at and 

it’s also what we are offering. So, what programming are we offering? Are people coming out to 

it? Is it resonating with them? These things are a bit harder to measure in terms of does it 

resonate? And so that’s something we are also working to further develop so that out KPIs do 

move away just from outputs. So, that’s again where this resiliency comes in.” 

In summary, CanadaTBI-3 is focused on developing and nurturing an ecosystem of 

startups, community participants, and students to solve social problems and generate value in a 

meaningful, impactful, and resilient manner. 

 

4.4 Cross-Case Analysis 

4.4.1 Cross-Case Analysis: CanadaTBIs 

In the cross-case analysis, the insights that emerged from each case were compared with 

those from other cases to identify consistent patterns and themes (Eisenhardt and Graebner, 2007; 

Santos and Eisenhardt, 2009). The analyses were conducted in three stages: 1) incubators were 

compared; 2) startups within incubators were compared; and 3) the startups across incubators 

were compared. To facilitate comparisons, they were done initially in pairs, and more data was 

added as clarity on patterns emerged. The variables of potential interest were tracked to facilitate 

comparisons and augment theoretical insights. As patterns emerged, notes were created to explain 

why and how the patterns related. Discrepancies and agreements in the emergent theory were 

noted and investigated further by revisiting the data. A retroductive approach (Rihoux and Ragin, 

2009) was followed, by iterating among theory, data, and literature, to refine the findings (Santos 

and Eisenhardt, 2009). This helped to highlight the contributions of the study. 

The most significant aspect of TBIs in the research model is that of alleviating business 

constraints and providing physical and digital resources and capabilities to startups, so that they 

can afford to setup their businesses. Therefore, this is the perspective adopted in the analysis of 
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the three Canadian TBIs (see below). The theoretical framework addressed various dimensions of 

TBIs such as infrastructure, services, network, funding, and support. In this section, these 

theoretical dimensions are explored in detail. Furthermore, the emergent findings have also been 

incorporated and linked to the theoretical dimensions where possible. In the particular case of the   

various programs run by the TBIs (incubation, acceleration, co-working), no theoretical linkages 

could be made, so these are reported as emergent findings and explained in reference to the goals 

and mission of the TBIs. Detailed quotes and explanations supporting the findings can be found 

in the “Within-Case Analysis” section. 

4.4.1.1 Comparison of CanadaTBIs 

Summarizing from the within-case analyses, the following table displays the contextual 

attributes of the three TBIs. It is worth noting that the founding context for each of the three TBIs 

is related to filling a specific need or gap that the founders saw in the Canadian high-tech 

ecosystem.  

Characteristic CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Domain Technology Technology/ 

Education 

Technology 

Founding Context Started as an open 

space or lab for 

innovation, rent 

generation 

To create a space for 

connecting 

innovative 

companies with 

students and regional 

SMEs 

Foster an ecosystem 

focused on social 

impact, with the 

community 

Founding Team 1 professor, 1 

founder, and 1 

director 

University affiliated  University and 

provincial 

government, but 

enjoys more 

autonomy and 

independence from 

university affairs 

Initial Funding Seed funded by a 

university, but fairly 

autonomous, 

Public funds through 

provincial 

government 

Government and 

university funds 

Informants 1 director, 1 

manager, 1 VP, 1 

student employee 

TBI Director, 1 

manager, 1 incubatee 

1 COO and 1 

manager 

Archival Data Historical Website, program Website, program 
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documentation of the 

evolution of the 

physical space and 

services 

documents, customer 

testimonials 

information, 

marketing materials 

Table 4-18: Contextual attributes of the three CanadaTBIs 

The table below highlights various infrastructure attributes of the TBIs. All TBIs provide 

physical as well as digital infrastructure and services. In general, startups were less reliant on the 

basic physical and digital resources and were more inclined to use the connectivity and 

networking resources and capabilities of the TBIs. 

TBI Attributes CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Infrastructure +++ +++ +++++ 

 Physical Office space, desks, 

kitchen, meeting 

rooms, etc. 

Office space, desks, 

kitchen, 

personal/team space, 

conference rooms, 

etc. 

Office space, desks, 

kitchen, multiple 

locations, conference 

rooms, global 

programs, etc. 

 Digital Internet access, 

AWS, Google, IBM, 

and Slack discounts 

Internet access and 

digital storage 

solutions 

Internet access, 

AWS, Google, IBM, 

and Slack discounts 

 Service Administrative, food 

court access, etc. 

Administrative 

support 

Administrative, food 

court access, outdoor 

activities, informal 

events, etc. 

Table 4-19: Comparison of the Infrastructure of CanadaTBIs 

Coaching, training, and mentoring are part of the support services that all the TBIs 

provide. However, CanadaTBI-2 and CanadaTBI-3 have access to a broader spectrum of 

resources solely for the purpose of coaching and mentoring through their university and corporate 

affiliations. Additionally, the frequency of workshop events as well as seminars by external 

practitioners is higher in CanadaTBI-2 and CanadaTBI-3. This can be explained by the easy 

availability of academics, alumni, and government personnel due to the maturity of the TBIs 

themselves and the more structured approach of their programs. 

TBI Attributes CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Support and 

Services 

+++ +++++ +++++ 

 Coaching N/A Professional 

coaching 

Professional 

coaching 
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 Training Workshops and 

knowledge-sharing 

activities 

Workshops by 

successful 

entrepreneurs in the 

network  

Workshops by 

successful 

entrepreneurs in the 

network 

 Mentoring Yes, mentoring by 

in-house experts and 

extended network 

Yes, mentoring by 

in-house experts and 

extended network 

Yes, mentoring by 

in-house experts and 

extended network 

Table 4-20: Comparison of the Support Services of CanadaTBIs 

Access to a network of professional services, funding sources, angel and seed investors, 

and financial experts is seen as a necessity for navigating the complex challenges involved in 

securing funding and capital. All three TBIs offered very similar services with CandaTBI-2 and 

CanadaTBI-3 offering a dedicated network of VCs and angel investors, while CanadaTBI-1 was 

more dependent upon grants and other sources of funding.  

 

TBI Attributes CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Access to Network +++++ +++++ +++ 

 Prof.  

Services 

Yes, through TBI 

partners 

Yes, through TBI 

partners 

Yes, through TBI 

partners 

 VC/Angels Yes, through 

participation in 

competitions 

Dedicated network 

of VCs and angel 

investors 

Dedicated network 

of VCs and angel 

investors 

 Finance No equity Equity in incubator 

startups 

Equity in incubator 

startups 

Table 4-21: Comparison of the Networks of CanadaTBIs 

In the table below, the TBIs have been described based on how they chose to self-

identify. A traditional incubator is one which seeks equity stakes in the startups and provides a 

higher degree of support to establish and sustain each startup through its early stages. These 

startups tend not to have received any funding or to have received only seed funding. An 

accelerator program is designed for more mature mid-to-late stage startups that already have a 

product/service, a business model, and sometimes even paying customers. A co-working space is 

a program where startups work in a shared, collaborative space with several other startups. 

Although several co-working spaces also offer support services, their primary goal is to rent out 

space and infrastructure to startups. Co-working spaces generally do not hold equity in the 
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startups and are often used as “transition spaces” for startups that are in growth phases. In the 

table below, we see that CanadaTBI-1 acts as an incubator and a co-working space. It manages to 

monetize its infrastructure and generate revenues through the co-working program while the 

incubator program involves more involvement and resource dedication to the startups. 

CanadaTBI-2 is a relatively larger TBI with higher levels of demand for its space and 

infrastructure. Hence, it has chosen to run all three programs but only identified itself as an 

“incubator and accelerator.” CanadaTBI-3 is a more niche TBI and works with more mature 

startups that are beyond the early stage. It has multiple locations and it seeks growth-oriented 

startups that need to scale their product/service offerings. For this reason it does not run a 

traditional incubation program, but does have acceleration programs and co-working spaces. 

TBI Attributes CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Self-Identification/ 

Programs 

Traditional 

Incubator 

Incubator and 

Accelerator 

Accelerator and Co-

working Space 

 Incubator Yes Yes No 

 Accelerator No Yes Yes 

 Co-Working 

Space 

Yes Yes Yes 

Table 4-22: Comparison of the Programs of CanadaTBIs 

In order to share relevant knowledge with customers (startups) as well as TBI staff, the 

TBIs utilize both physical and digital sharing of information as well as human resource staff. 

From the interview data, it was clear that this is one aspect that all three TBIs struggle with due to 

their dependence on the either the VP or the COO or the manager to coordinate knowledge-based 

activities and enable sharing of information. TBI-1 and TBI-3 used Slack as a tool for 

coordination and knowledge sharing. However, TBI-1’s manager was single-handedly 

responsible for a lot of the managerial activities and did not have much help from a team that 

would be dedicated to administering the TBI. TBI-2 had a larger team that was responsible for 

administration and knowledge sharing, but did not use any digital tools. The sharing and 

coordination took place mainly over email. However, the VP of TBI-2 was managing multiple 
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responsibilities as part of her portfolio. TBI-3 used cloud-based tools for coordination and 

management and also had a team dedicated towards administration. However, the manager 

admitted that even with all the help, there was a lot of knowledge sharing and information 

dissemination that she wanted to delegate but was short of personnel.   

TBI Attributes CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

Knowledge / 

Intelligence Sharing 

++ +++ ++++ 

 Shared knowledge Slack and Google 

tools 

Portal/Email Slack and several 

tools, Google 

GSuite, etc. 

 Coordination 

Mechanisms 

Centralized 

coordination 

Centralized 

coordination 

Decentralized 

coordination with 

local managers in 

several specialized 

areas 

 Social Events Yes No Yes 

Table 4-23: Comparison of the Contextual Knowledge of CanadaTBIs 

As predicted by the theoretical model, we observed that the TBIs helped alleviate 

business constraints and provide basic business affordances. The goals and mission of the TBI 

dictated not only how it provided basic business affordances but also its performance outcomes 

and success. This is clarified in the table below and reflected by the supporting quotes. All three 

TBIs were successful in their own right, but their definition and measures of success, 

performance, and metrics varied based on their missions. CanadaTBI-1 initially only attracted 

startups due to the space and physical infrastructure it offered, but later changed its mission to 

support the growth and development of social, environmental, and sustainability ventures. 

CanadaTBI-2, was mandated to develop the innovation ecosystem in its region and provide a 

platform for entrepreneurs, startups, and SMEs (both on-campus and off-campus) to enable them 

to work on their ideas collaboratively. As it opened itself to the local community, it started 

attracting more startups in the social and environmental innovation domain. CanadaTBI-3 wanted 

to provide students and local community members an opportunity to experience entrepreneurial 

innovation. After its rapid initial success, it expanded and grew its programs and spread its 
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physical footprint, with hubs across an entire urban campus. Nonetheless, all three TBIs were 

focused on social, environmental, and sustainability problems and were strategically expanding 

the digital innovation ecosystems in their respective regions. 

TBI 

Attributes 

CanadaTBI-1 CanadaTBI-2 CanadaTBI-3 

TBI Goals Focused on supporting 

social and 

environmental 

innovation ventures 

and fostering a local 

ecosystem 

To encourage 

interaction among the 

participants in the 

research and 

innovation ecosystem 

and to foster 

commercialization and 

entrepreneurial 

activity in the region 

To encourage students 

to get involved in 

entrepreneurship and 

innovation but now 

open across the 

university and the 

community at large 

TBI 

Performance 

Developed a brand 

and reputation for 

social and 

environmental impact 

firms 

Developed a niche for 

social and 

environmental 

ventures and provided 

a platform for regional 

innovation 

Measured performance 

by the growth of its 

programs and the 

involvement of 

students and 

community members 

Basic 

Business 

Affordance 

Mechanisms 

Focus on developing 

solutions for social 

problems 

 

“We have established 

15 new partnerships in 

the last year. We have 

startups creating 

awareness around 

eradicating poverty 

and preventive 

medication; we have 

created, designed, and 

developed social 

programs that resulted 

in three new social 

enterprises.” 

Focus on developing 

inter-connections and 

fostering a vibrant 

ecosystem  

 

“So, there are so 

many exciting 

interesting things 

happening and we are 

doing. We’re working 

with the Carbon 

Xprize Foundation 

right now on 

attracting those 

competitors to our 

regions. So, that’s still 

in its early 

days…We’re bringing 

them here…in 

collaboration or 

leveraging all of the 

resources we can 

bring to bear. So, 

that’s exciting but 

cleantech doesn’t 

happen fast.” 

 

Growth and expansion 

of programs and 

diversity of problems 

solved 

 

“So, for our 

companies that work 

on waste management, 

we can say, these 

three companies have 

helped divert X 

amount of waste but 

that’s a little bit 

harder for social 

innovation. How do 

we measure that? So, 

we are still 

determining how to 

best qualify, I guess. 

As nothing really can 

be quantifiable, so 

that’s an ongoing 

process for us. And 

then the diversity of 

the issues that our 

ventures are solving. 

So, those are a few of 
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the key characteristics 

or KPIs that we look 

at and it’s also what 

we are offering.” 

Table 4-24: Comparison of Goals of CanadaTBIs 

4.4.1.2 Cross-Case Analysis: CanadaTBI-1 

In this section, cross case analyses for the nine firms across the three incubators are 

provided. The goal is to find and match patterns for each construct within the theoretical 

framework. To keep the analyses concise and manage the scope, the firms are grouped by the 

incubator ecosystem that they are a part of. Similarities and differences are identified among the 

firms and linkages to theoretical as well as emergent codes are labeled in italics wherever 

possible. The details for each of the columns are extracted from the in-depth within-case analyses 

for each firm (see previous section). 

We begin by addressing the antecedents to FITIC. A common theme across the three 

firms was that the founding individuals and teams self-identified as tech-savvy or had worked 

closely with technologists and saw technology as an enabler rather than a constraint. The major 

constraints that were acknowledged were related to business issues and social problems. All three 

firms faced financial constraints and required access to a network of business experts and funding 

agencies to help validate the business model and provide legitimacy to their business idea. They 

leveraged the services of the TBI for this. Additionally, a number of institutional voids were 

highlighted based on the contextual conditions of the firms and solutions were designed to 

overcome both constraints and voids. The voids ranged from lack of access to the internet to 

bureaucracy, poverty, and health issues. Although these voids appear to be less severe than the 

ones found in an emerging country context (for example, in India), these voids are considered 

very severe within the Canadian context, especially when compared with the absence of such 

voids in other parts of the country. Thus northern, rural, and some inner-city neighborhoods are 

very severely affected and their conditions are almost similar to those in developing countries. 
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With LEIT capability development, the use of SMACIT technologies was related to  strategically 

targeting customers in a cost-effective manner (strategic frugality). Social engagement was 

important from the perspective of communication, collaboration, and building trust with the 

communities that the firms were targeting. 

Construct/Startup SustainWater EasyImpact HealthNorth 

Constraint-

Capability Pairs 

Financial constraints, 

lack of development 

time, technology 

constraints such as 

development of the 

platform and the apps, 

adoption by users, 

and designing 

features, social 

constraints such as 

lack of awareness 

about the platform 

and low visibility to 

potential customers 

Financial constraints, 

lack of development 

time and skills, lack 

of adoption by users, 

and designing niche 

features, lack of 

awareness about the 

platform, low 

visibility to potential 

customers 

Difficult context, 

expensive to develop 

proprietary solutions, 

reaching end-users 

and training them for 

adoption of new 

technology, cultural 

and language barriers, 

did not see 

technology as a 

constraint 

Institutional Voids Bureaucracy, risk 

averse culture 

Target vulnerable 

populations that face 

poverty, health, 

education, issues 

Despite a good 

healthcare system in 

the rest of the 

country, some 

populations (First 

Nations) were 

vulnerable due to lack 

of healthcare services 

and high costs of 

proprietary digital 

health solutions 

TBI Role Access to business 

and technical experts, 

helped establish 

legitimacy 

Access to network, 

funding sources, 

mentors, and 

knowledge experts 

(legitimacy) 

Access to business 

and funding networks, 

establish legitimacy 

LEIT Capability High dependence on 

cloud, social media, 

and mobile apps 

(strategic frugality) 

Platform built and 

supported by various 

SMACIT 

technologies 

(strategic frugality) 

High dependence on 

cloud and mobile 

apps (strategic 

frugality) 

Social Engagement 

Capability 

In order to drive users 

to the platform, use of 

social media and 

remote conferencing 

Leveraged social 

media, radio, word-

of-mouth to bring 

awareness and gather 

people for a cause 

Leveraged 

partnerships with 

nurses association and 

government to seek 

buy-in of customers, 

built community 
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relationships 

(Community, Trust) 

Table 4-25: Comparison of antecedents of FITIC 

All three firms acknowledged that the TBIs helped them design their business model with 

the help of experts and the extended network of TBIs. These startups were less dependent on the 

TBIs for basic business affordances, but were highly dependent for validation of their business 

models and guidance from experts. The use of SMACIT and development of LEIT capability 

afforded the efficient use of limited resources as well as the fusion of physical and digital 

technologies. Due to such fusion and reuse, innovative business models could be designed around 

the product/service. Value co-creation across the ecosystem, development and shaping of the 

ecosystem, data democratization and trust building with participants were some of the social 

affordances enabled by social engagement capability. 

Affordances SustainWater EasyImpact HealthNorth 

Business Access to funds 

through TBI and grants 

allowed investments in 

core product/service 

Access to expertise in 

designing revenue 

streams and value 

proposition, validation 

of business model with 

experts  

Validation of business 

model with experts 

Technology SMACIT for product-

service fusion that 

afforded test kit 

integration with the 

mobile and web 

platforms 

SMACIT provided 

affordance to design a 

light platform and 

utilize limited 

resources efficiently 

 

SMACIT provided 

affordance to design a 

light platform and 

utilize limited 

resources efficiently 

Social Development of 

ecosystem through 

democratization of data 

and value co-creation 

Development of 

ecosystem through 

value co-creation in 

online and offline 

channels  

Development of 

ecosystem with buy-in 

from various 

participants, co-

creation of data that 

was required in the 

system 

Table 4-26: Comparison of Affordances 

All three firms designed their business model centered on affordability and/or 

sustainability so that underserved populations could be served. They saw affordability and 

sustainability as key mechanisms to address the constraints and institutional voids. A freemium 
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business model meant that the customers did not have to pay for basic services and only 

additional services were chargeable. However, to support such a model, the firms had to find 

other sources of revenue. All three firms deployed a digital platform with different goals. 

SustainWater used a platform for sharing existing data and also for crowd-sourcing new data 

from local and global communities, while EasyImpact used the platform as a mechanism to 

orchestrate community events for supporting a cause (for example, food donation) that brought 

together volunteers, NGOs, charities, and businesses. In contrast, HealthNorth used a platform to 

enable easy creation and sharing of health information. Three different forms of social innovation 

were observed – improving healthcare outcomes and lowering costs, collaborative use of data 

regarding water quality and health of water bodies, and helping charities and NGOs access the 

resources that they needed for underprivileged populations in inner-city neighborhoods. All three 

firms acknowledged that they leveraged their contextual intelligence to design their business 

models and products/services. 

FITIC SustainWater EasyImpact HealthNorth 

Business 

(BM = Business 

Model) 

Freemium-Premium 

business model, 

providing free services 

to individuals and 

bundling as tools for 

corporations, high 

contextual intelligence 

Freemium-Premium 

business model, social 

media driven, high 

contextual intelligence 

Freemium, committed 

to free service to First 

Nations populations 

and revenue from 

government grants, 

monetized data, high 

contextual intelligence 

Technology Development of a 

digital platform to 

generate value out of 

data and sharing 

Development of a 

digital platform to 

generate value for 

communities, 

businesses, and 

investors 

Development of a 

digital platform to 

generate value from 

data  

Social Leverage the platform 

as a citizen science 

platform to provide 

access to open data to 

local and global 

communities 

Access and ease of 

participation for local 

communities and 

businesses in 

programs to help 

vulnerable populations 

Bring solutions to 

vulnerable populations 

at minimum cost and 

provide affordable 

service to local 

communities 

Table 4-27: Comparison of FITIC 
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With respect to performance, survival and growth were key factors for these firms and 

funding was a measure of financial success. All three firms were focused on long term growth 

and displayed the “deferred gratification” dimension of corporate frugality. The firms used the 

built-in metrics and analytics of their digital platforms and mobile modules, and regarded user 

adoption and customer experience as measures of technological success. In terms of social 

impact, SustainWater focused on water conservation by fostering a sense of community among its 

end-users, EasyImpact targeted bringing together local communities, charities, volunteers, and 

businesses to support causes that needed attention, and HealthNorth provided digital tools to 

improve efficiency and effectiveness of nurses working with patients in First Nations. 

Performance SustainWater EasyImpact HealthNorth 

Financial Focused on survival 

and growth 

(deferred gratification) 

Focused on 

affordability and 

growth 

(deferred gratification) 

Focused on 

affordability and 

growth, seeking 

funding (deferred 

gratification) 

Tech User adoption and 

customer experience, 

metrics integrated into 

platform, reports and 

dashboards 

Ease of use and user 

adoption of app and 

platform, metrics 

integrated into platform 

Metrics to track user 

interactions, mobile app 

for tracking success 

Social Free, crowd-sourced 

management and 

monitoring of water 

bodies, foster sense of 

community and 

belonging among local 

and global water 

conservation 

enthusiasts  

Improvement in reach 

and accessibility of 

NGOs and charities, 

efficient collection of 

resources required to 

help vulnerable 

populations 

Helping nurses working 

with HIV/AIDS, 

Hepatitis, and 

Tuberculosis patients in 

First Nations territories 

work more efficiently 

Table 4-28: Comparison of Performance 

4.4.1.3 Cross-Case Analysis: CanadaTBI-2 

We begin by addressing the antecedents to FITIC. The major constraints that were 

acknowledged were related to business issues and social problems. All three firms encountered 

financial constraints and needed to find a source of funds through seed investors or government 

grants. IndiNetwork did not face any technology constraints as the founders were younger, tech-
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savvy individuals and were familiar with web and mobile technologies. HealthSaaS and 

SustainFood faced technology constraints as they were either trying to invent new technologies or 

deploying them and seeking user adoption. 

In all three firms, the focus of capability development to address business constraints was 

on finding a TBI to help with raising funds, validating the business model, and providing 

legitimacy to the business idea. With LEIT capability development, the use of SMACIT 

technologies was related to strategically targeting customers in a cost-effective manner (strategic 

frugality) using as few resources as possible. Social engagement was important from the 

perspective of trust building, community development, and customer empowerment for 

SustainFood and IndiNetwork, while HealthSaaS partnered with a healthcare delivery unit to 

deploy and test the solution with the consent of the authorities. 

Construct/Startup HealthSaaS SustainFood IndiNetwork 

Constraint-

Capability Pairs 

Financial constraints, 

HR constraints, 

technology constraints 

such as lack of user 

adoption and low 

scalability, social 

constraints such as 

closed nature of 

healthcare industry, 

difficult to break-in 

To find a bottom-up 

approach to 

community 

empowerment, food 

sustainability, and 

CO2 reduction, 

existing technology 

was restricted to CO2 

reduction and did not 

create wider societal 

impact, making new 

solutions accessible 

for vulnerable 

populations 

Funding, technology 

and operational costs, 

Tech-savvy founders 

did not see technology 

as a constraint, 

Winning trust of the 

First Nations 

entrepreneurs was 

difficult, lack of 

awareness of platform 

Institutional 

Voids 

Lack of policy design 

and adoption around 

scheduling and mental 

health 

Economic instability, 

energy and resource 

shortages, and climate 

change impacts 

Lack of internet 

connectivity, poor 

access to education, 

social problems, lack 

of sense of identity, 

migration to cities 

TBI Role TBI provided access 

to network, funding 

sources, mentors 

Infrastructure, access 

to network, and 

experts 

Access to basic 

services, physical and 

digital infrastructure, 

access to network of 

VCs and business 

experts 

LEIT Capability High dependence on IoT, cloud, and Migrated website 
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cloud, social media, 

and mobile apps 

(strategic frugality) 

mobile based solution, 

social media for 

marketing, outsourced 

technical development 

to India (strategic 

frugality) 

from static, private 

servers to cloud and 

hosted solution, heavy 

social media use, 

mobile web enabled 

new website, analytics 

engine 

(strategic frugality) 

Social 

Engagement 

Capability 

Partnered with a co-

founder who was 

already engaged in  

healthcare delivery 

Connected with 

unfamiliar indigenous 

communities and 

culture, used services 

of a First Nations 

consulting firm in the 

TBI 

Engaged with First 

Nations community 

leaders to get buy-in 

Table 4-29: Comparison of antecedents of FITIC 

Business affordances for all three firms were generated by utilizing the services of a TBI. 

Access to basic services, physical and digital infrastructure, grants and funding, and access to 

business networks and experts contributed to increasing the legitimacy of the firms. SMACIT 

technologies were used for aiding platform development and scalability. JobMatch decided to use 

SMACIT for both operational and strategic frugality. Social affordances were observed in terms 

of connectedness to the customer, access to policymakers, and building trust and relationships 

with customer communities. For SustainFood and IndiNetwork, gaining the trust of leaders in 

First Nations was a very important step in establishing their businesses in those communities. 

Affordances HealthSaaS SustainFood IndiNetwork 

Business Access to business 

model development 

workshops via TBI 

(legitimacy) 

Accessed TBI network 

to find partners, 

partnered with another 

TBI host company to 

learn social and cultural 

context of indigenous 

communities 

(legitimacy) 

TBI facilitated potential 

partnership with other 

hosted firms 

(legitimacy) 

Technology Affordance to design a 

light platform and 

utilize limited resources 

efficiently. Use of 

SMACIT and AI-based 

optimization engines 

The use of cloud-based 

IoT provided 

affordance to move 

away from designing 

technology for a single 

application or singular 

use paradigm and 

Use of cloud hosting 

afforded developing a  

platform approach, 

simplified the UI/UX 

based on customer 

feedback 
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instead developed a 

flexible platform for 

multiple uses 

Social Access to policy 

makers, generate 

awareness and promote 

the solutions 

Communicated with 

leaders of Indigenous 

communities and built 

relationships and trust 

Worked with First 

Nations communities to 

remove barriers to 

adoption, built 

relationships and trust 

Table 4-30: Comparison of Affordances 

Due to the business, technology, and social affordances observed above, all three firms 

were able to develop FITIC. All three firms used a digital platform-based model to connect 

various individuals, business entities, and other participants within their respective ecosystems. 

Shaping the ecosystem by leveraging a digital platform to engage multiple stakeholders and 

providing complementary support services was an important part of designing the business 

model. Freemium-Premium services were provided by HealthSaaS and IndiNetwork, while 

SustainFood used a more traditional approach. 

Furthermore, all three firms relied on the contextual intelligence gathered by their 

founders to address the constraints and voids. All three firms used components of SMACIT, and 

SustainFood designed a hybrid physical-digital fusion based solution, mainly using sensors and 

IoT. From a social innovation perspective, the focus was on providing access to solutions to 

underserved populations, long-term sustainable solutions, and community empowerment. 

FITIC HealthSaaS SustainFood IndiNetwork 

Business 

(BM = 

Business 

Model) 

Freemium-Premium 

business model, 

providing free services 

to healthcare and other 

industries to increase 

presence and collect 

feedback 

Strategic alliance based 

business model, 

community partnerships, 

multiple revenue streams, 

and strong emphasis on 

social justice 

Global platform, 

affordable, simple, 

and sustainable, 

focused on growth 

and freemium-

premium features 

Technology Development of niche 

SaaS solutions, cloud-

based technologies for 

internal and external 

operations, digital 

platforms for 

scheduling and mental 

health rehabilitation 

Fusion of physical and 

digital technologies, 

created a digital platform 

to track operational and 

business metrics, platform 

provides connectedness to 

communities and partners 

Redesigned as 

online platform to 

start generating 

revenue and 

communicating, 

connecting with 

other businesses 
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Social Bring solutions to other 

industries in local 

community, provided 

free access 

Strategic alliances with a 

number of partners to 

empower vulnerable 

populations  and provide 

access to food sources that 

are affordable, accessible, 

and sustainable 

Open new means to 

livelihood for First 

Nation communities, 

online marketplace, 

tourism, etc. 

Table 4-31: Comparison of FITIC 

From the perspective of firm performance, all three firms were focused on long-term 

growth and expansion rather than short-term scale and success. All three firms used various 

technology metrics to track the success of their platforms. All three firms wanted to deliver the 

most value to their customers by leveraging their technology platforms. From a social impact 

perspective, HealthSaaS improved health outcomes and provided free access to its platform to 

local businesses belonging to other industries. SustainFood empowered communities to grow, 

manage, and sustain their food supply. IndiNetwork created a marketplace to connect First 

Nations entrepreneurs to global customers. 

Performance HealthSaaS SustainFood IndiNetwork 

Financial Revenue and paying 

customers, self-

sustaining, growth-

oriented 

Growth oriented 

approach to increase 

number of projects 

and ROI 

Secured grants and 

funding, focused on 

long-term growth 

Tech Metrics integrated into 

platform, user 

adoption and new 

customer sign-up, 

reporting tools and 

dashboards 

Tracked technology 

metrics through IoT 

sensors, predictability 

for failures built-in 

Collected technical 

metrics through 

analytics user interface 

and user adoption 

tracked 

Social Plan for giving back to 

local ecosystem, 

respectful of local 

ecosystem and TBI 

services despite 

shortfalls 

Access to affordable, 

sustainable food 

sources empowerment 

of vulnerable 

populations 

Global impact, growth 

in other countries, 

improving lives of 

people and businesses 

in Northern Canada 

Table 4-32: Comparison of Performance 

4.4.1.4 Cross-Case Analysis: CanadaTBI-3 

We begin by addressing the antecedents to FITIC. The three firms reported business, 

technology, and social constraints. Lack of funds was the most common business constraint and 
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hence the three startups sought help from the VC and funding sources of TBIs. Technology 

constraints ranged widely, including difficulties in mastering storytelling via video, development 

of affordable and scalable solutions, and technology customizations for varied contextual 

demands. Social constraints included dealing with customer sensitivity and emotions, lack of 

access to the right customers at the grassroots who will use the technology, and other cultural and 

linguistic issues. 

Institutional voids ranged from inadequate support for mental health issues to 

infrastructure and service gaps in northern Canada that were severely affecting the well-being of 

vulnerable populations living in that area. The role of CanadaTBI-3 was to provide basic business 

resources and infrastructure and also to introduce startups to its VC network and business experts 

so that they could gain legitimacy. All three startups displayed strong LEIT capability by using 

SMACIT technologies strategically. eCope enabled social engagement by face-to-face 

communication due to consideration of emotional well-being of its customers, while EduRev 

enabled it by designing affordable solutions, and SustainAudit developed it by reaching out to 

customers in inaccessible geographies. By driving social engagement, all three firms wanted to 

establish their markets and ecosystems and worked on building trust with their potential 

customers. 

Construct/Startup eCope EduRev SustainAudit 

Constraint-

Capability Pairs 

Lack of funds, 

content creation 

difficulties, effective 

video and story-

telling difficulties, 

sensitive topic, 

emotional for 

potential users,  

cautious approach 

required, security and 

privacy concerns 

Funding and finding 

investors that 

believed in the 

mission, building 

technology that was 

affordable and 

scalable, founder did 

not see technology  as 

a constraint, hired 

skilled HR, breaking 

barriers of a top-

down approach 

towards affordable 

education and making 

it a bottom-up 

Funding, disruption 

of a traditional 

business model, 

connecting a supply 

chain-based 

ecosystem, driving 

sustainability 

decisions, technology 

customization 

required as 

standardized 

technology failed in 

foreign contexts, lack 

of access to 

underserved and BoP 
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approach communities, lack of 

connectivity, cultural 

issues, language 

issues 

Institutional Voids Healthcare system 

voids, despite mental 

health support there 

are gaps, inadequate 

access to resources 

for grieving persons 

Northern Canada and 

developing countries 

suffer from physical 

and digital 

infrastructure 

challenges 

In Northern Canada 

and in developing 

countries, lack of 

physical and digital 

infrastructure is a 

challenge 

TBI Role Access to basic 

infrastructure and 

services, both digital 

and physical 

Access to basic 

infrastructure and 

services, both digital 

and physical 

Access to basic 

infrastructure and 

services, both digital 

and physical, utilized 

TBI for basic 

business services 

LEIT Capability High dependence on 

cloud, analytics, and 

mobile technology. 

Social media for 

promotion 

Heavy dependence on 

cloud, mobile, and 

analytics 

Cloud, mobile, social 

media, analytics, 

solutions were used 

Social Engagement 

Capability 

Initial word-of-mouth 

promotion, direct 

engagement, 

sensitive, emotional 

subject required face-

to-face interaction 

Development of 

localized, customized 

content that was 

culturally and 

linguistically 

sensitive 

Designed innovative 

ways to reach end-

users in various 

contexts (IVR, 

USSD, SMS, etc.) 

Table 4-33: Comparison of antecedents of FITIC 

The above capabilities provided business, technology, and social affordances to the three 

startups. All three firms leveraged TBI resources for basic business affordance and legitimacy. 

LEIT capability afforded all three firms with opportunities for connecting with and accessing 

their customers more easily. Affordances for trust building, awareness, and education were 

provided due to the social engagement capabilities. 

Affordances eCope EduRev SustainAudit 

Business Access to network and 

funding (basic business 

affordance), leveraged 

TBI network to reach 

experts (legitimacy) 

Funding , accessed 

network of experts of 

TBI, refined business 

model and services 

(legitimacy) 

Used services of TBI to 

engage with experts 

and refine business 

model, changed 

strategy from not-for-

profit to for-profit 

(legitimacy) 

Technology Visual integration, 

moved away from text, 

Decision to use tablet 

hardware afforded 

SMACIT technologies 

afforded solutions that  
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used personal 

experience and 

expertise for video 

content creation, use of 

cloud and analytics 

more control and 

flexibility over the 

delivery and 

consumption of content 

were necessary for 

addressing the 

contextual constraints 

Social Enabled ecosystem of 

participants, human-to-

human connection 

Social, technical, and 

cultural sensitivities 

taken into 

consideration, afforded 

simple and intuitive 

interfaces and content 

Customer outreach to 

create awareness in the 

ecosystem, build trust 

and relationships with 

customer communities 

Table 4-34: Comparison of Affordances 

All three firms designed their business models around affordability and scalability. The 

primary goal of the business models was to “create value” for the customers through provision of 

a service or application that was not offered previously. All three firms used a digital platform to 

orchestrate their ecosystems to deliver economic, social, and emotional value. With respect to 

social innovation, eCope provided new, interactive and intelligent services for mental health, 

EduRev provided affordable educational solutions, and SustainAudit enabled firms to make 

ethical and evidence-based decisions regarding their supply chain sustainability. 

FITIC eCope EduRev SustainAudit 

Business 

(BM = 

Business 

Model) 

Film and video content 

generated at low cost, 

freemium-premium 

model 

Android based platform, 

no internet connectivity 

required, detection of 

user performance, 

affordability and 

scalability 

Affordability and 

accessibility at the core 

of the business model 

Technology Designed digital 

platform to be 

affordable, scalable, and 

accessible 

Digital platform with 

affordable, accessible, 

scalable business model 

based on tablet 

hardware and software 

content delivery 

SaaS based access to 

digital platform, mobile, 

voice, data, multiple 

channel support 

Social Helping people who 

need more help than 

what existing resources 

are providing, provide 

help in dealing with 

grief 

Provided affordable 

education to 

underserved 

communities 

Ability to gather data 

from the source instead 

of NGO based surveys, 

real supply chain 

sustainability and 

worker exploitation data 

Table 4-35: Comparison of FITIC 
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With respect to performance, all three firms were fairly successful and were growing and 

expanding their services. All firms had built-in analytics to track various metrics of user and 

system interactions. All three firms solved a range of social problems and contributed to the well-

being of the participants within their ecosystems. 

Performance eCope EduRev SustainAudit 

Financial Focused on growth 

and survival, 

partnership with 

CMHA 

Self-sustainable, 

bootstrapped, growth, 

expansion, and survival 

Growth, survival, and 

expansion, self-

sustainable, paying 

customers 

Tech Digital platform 

provides analytics, 

security and privacy 

concerns addressed 

Built-in analytics 

engine on the platform, 

SMACIT supporting 

technologies 

Localization and 

customization, customer 

satisfaction, analytics and 

data built-in to platform 

Social Addressed mental 

health voids and 

provided new channel 

for helping people 

overcome grief 

Data directly from 

remote populations 

where no data has been 

collected before, access 

to education and social 

empowerment 

Empowered communities, 

transparent workforce, 

dignity of labor, evidence-

based decision-making, 

healthy supply chains 

Table 4-36: Comparison of Performance 

In summary, cross-case analyses were conducted in this section. The analyses were 

conducted across the TBIs and across the firms within each TBI, effectively resulting in a 

comparison across all firms and TBIs. During the analyses, patterns of behavior, strategy, and 

technology that were observed across the various cases were highlighted. These patterns establish 

the consistent linkages among the various theoretical constructs that were part of the research 

model. In the next section, specific patterns and their implications will be discussed. 

4.5 Discussion 

This section provides a high-level discussion of the findings from the within and cross-case 

analyses that were conducted in Canada. It addresses linkages between the findings and the 

research model. Furthermore, the following specific research questions are also answered:  

1) Which factors drive frugal IT innovation capability? 

2) How do these factors or combination of factors drive frugal IT innovation capability? 
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3) What characteristics of firms in developed markets facilitate frugal IT innovation? 

Before answering the questions above, it is important to discuss the theoretical as well as 

emergent findings. I started with a research framework based on extant literature and defined the 

constructs and their dimensions theoretically. A code book was generated and during the coding 

process emergent codes were found. The theoretical codes remain the same as those in Chapter 3. 

The emergent codes were discussed, pilot tested, and agreed upon by the author and supervisor. 

Both sets of codes are important for answering the research questions as they highlight important 

aspects of frugal digital innovation. 

The table below shows emergent codes with an explanatory exemplar quote from the data that 

shows the relevance of the quote. Next, based on the retroduction approach (Rihoux and Ragin, 

2009), a search through the extant literature was conducted to find theoretical support for the 

codes. Based on the results of the search, an operational definition of those codes was derived. 

For codes that did not return any results, an operational definition was created. This information 

is summarized in the table below. 

Emergent 

Codes 

Exemplar Quote from Canada Dataset Operating 

Definition 

Affordability “So, we weren’t delivering a $600 tablet, it’s just a 

simple OEM tablet. There is the $64 tablet but the 

$4 extra is a ton of cheap storage space and on that 

storage space we put 10,000 books and videos and 

really focused around localized content that is 

organized for a specific user or community.” 

Pricing 

products/services 

lower than existing 

ones  to enable mass 

market access, 

especially for BoP 

customers 

Frugality 

(Strategic and 

Operational) 

Operational: “It’s the cost, you don’t need…I mean 

right now there are companies who do this and 

they are extremely, extremely, for lack of better 

word, corrupt. They go in and they have to install 

their own hardware unnecessarily….With SaaS 

everything happens automatically.” 

 

Strategic: “So, the way that we do the 

engagements, the platform is multilingual and it’s 

also multichannel. It is integrated with social 

media. It is a cloud-based platform. It has an 

analytics engine running in the background. We 

collect all types of data. We also have a mobile app 

Operational 

Frugality: the use of 

SMACIT solutions to 

reduce operational 

costs 

 

Strategic Frugality: 

the use of SMACIT  

solutions to achieve 

non-operational, 

strategic goals with 

minimal costs 
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and SMS integration. We have developed 

Integrated Voice Response for certain projects 

where people were illiterate.” 

Simplicity 

(Design, 

Product/ 

Service, 

Interface) 

“It has a lot of social features and is based on 

communities. It is simple, affordable, and 

intuitive.” 

Straightforward, easy 

to understand and 

comprehend, familiar 

Product-

Service Fusion 

“Each of the critical components of our operation 

which will include environmental controls, growth 

rates, resource consumption, human resource 

utilization as well as rate of growth and the 

individuals – how many – the retention period that 

we will keep these individuals in addition to all the 

financial metrics. So, the financial metrics are 

going to be really secondary to the operational 

metrics that we will have embedded in IoT 

sensors.” 

Embodies features of 

both products and 

services and hence 

challenges existing 

classifications 

(Suarez et al. 2013) 

Co-Working 

Space 

“We can work out of the TBI free. So, there is a co-

working space that we can use.” 

Rental office space 

shared with other 

startups (Fuzi, 2015) 

Accelerator “So, we launched two premiere acceleration 

programs and as a result of that, we now use this 

as the end of a lot of the things that we do to help 

brand who and what we are.” 

An incubator 

program for more 

mature startups (Fuzi, 

2015) 

Founder 

Background 

“So, I have been an academic. I am more a man of 

a mission as opposed to a man of projects. I am 

only abstracted to big messages, big things, big 

issues and small things good or bad don’t get me 

excited.” 

Background, 

experience, 

knowledge, expertise 

of the founder 

Empathy “The whole idea is a lot of times science can be a 

bit scary or it can turn people off and as a web 

designer I am really keen to make sure that it's 

joyful, it's easy, and you know at a glance you can 

get it. Yeah you might have to read a little bit but it 

should be pretty intuitive, that’s just do it.” 

Understanding things 

from the perspective 

of the end-user or 

potential customer 

TBI 

Investment 

Strategy – 

Equity, Non-

Equity 

Whether the TBI acquires equity stake in the 

startup or not. 

N/A 

Startup 

Performance – 

Survival 

“We struggled to achieve the scale where we could 

become self-sustainable in revenue generation. We 

wish to grow long-term.” 

To remain in 

existence over a long 

period of time 

Value 

Creation 

-Business 

Value 

-Tech Value 

-Social Value 

“I would say always free for the little guys and 

tools for bigger organizations that help to be 

strategic and better organizations…who want to 

have real value for people…we won’t charge 

anything for anyone right now.” 

Generating benefits 

or revenue or profits 

for customers by 

improving efficiency 

and/or reducing waste 
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Trust “Only if they trust us, will they allow us into their 

communities to collect data. It is challenging due to 

a number of social and technological limitations.” 

Confidence placed in 

a person or entity 

Empowerment “We’re not looking for approval in any community. 

We want to make them self-sufficient and self-

empowered.” 

A social-action 

process in which 

individuals and 

groups act to gain 

mastery over their 

lives in the context of 

changing their social 

and political 

environment 

(Zimmerman, 2000) 

Legitimacy “I was trying to stay connected to those 

spaces…they have a networking session for 

environmental groups once a month and they have 

allowed me to present my stuff and introduced me 

to lots of people…they have featured me in their 

newspaper.” 

TBIs provide 

incubatees with trust 

and credibility and 

increase their 

visibility and value 

(Bøllingtoft & Ulhøi, 

2005) 

Transparency “Ultimately, I mean the main mission of the 

organization is to provide innovative solutions, to 

create greater transparency in global supply 

chains.” 

Providing 

information to reduce 

trust deficits and 

build stronger 

relationships 

Table 4-37: Emergent Codes 

Frugal Digital Innovation

-Product/Service Fusion
-Affordability
-Simplicity
-Transparency

Frugal Digital Innovation

-Product/Service Fusion
-Affordability
-Simplicity
-Transparency

Firm Performance

-Survival

-Value Creation

Firm Performance

-Survival

-Value Creation
IT/IS Leveraging 

Capability
-Strategic Frugality
-Operational Frugality

TBI Resources and Capabilities
-CoWorking Space
-Accelerator
-Incubator
-Investment Strategy
-Legitimacy

Social Engagement
Capabilities

-Empathy
-Trust
-Empowerment

Business 
Constraints

IT/IS

Constraints

Social

Constraints

Frugal 

Business 

Model 

Innovation

Frugal IT/IS 

Innovation

Frugal

Social 

Innovation

Financial 

Performance
Social

Performance

IT/IS

Performance

Frugal Ecosystem focused on Affordability and Sustainability

(Difficult Socio-economic and/or Socio-Political Conditions) 

Constraint-Solution Pairs

Founder 
Background

Founder 
Background

 

Figure 4-1: Revised Research Model (including emergent codes) 
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4.5.1 Which factors drive frugal IT innovation capability (FITIC)? 

To answer the above question, the antecedents of FITIC were considered. The following 

observations can be made from the Canadian data.  

4.5.1.1 Antecedent 1: Business Constraints 

Strong support was found for business constraints enabling FITIC. However, there was 

also support that business constraints do not directly enable FITIC and must be mediated by the 

resources, capabilities, and services of the TBI, which in turn create basic business affordances. 

Furthermore, the business constraints and TBI services form a theoretical constraint-capability 

pair that eventually drives FITIC. In the sample of firms studied, only a few firms relied on the 

TBI for basic business affordances. This essentially means that even early stage, socially-focused, 

and bootstrapped startups in Canada, generally had access to the basic infrastructure and 

resources that are required to launch and run the business. Before joining the TBI, they operated 

either from their home or a garage or a coffee shop, and were more interested in the specialized 

services of the TBIs. Most startups joined a TBI in order to improve their legitimacy, by 

associating themselves with a reputed TBI and by getting access to its network of mentors, 

experts, VCs, and funding agencies. Almost all of the startups cited financial constraints as a 

reason for joining a TBI to get access to external funding, public and private grants, and a 

network of venture capitalists and seed investors. Most startups in the sample joined a TBI in 

order to validate, refine, or test their business models with experts within the TBI’s extended 

network. Others joined the TBI to seek specialized mentorship during growth or expansion of 

their business. 

The level of service offered by the TBI to the startups as well as its capabilities appeared 

to correlate with its own strategic orientation and the programs that were designed and 

implemented. Some TBIs used a purely incubation-based approach, where they hold an equity 

stake in the firm and incubate the firm until it acquires external funding. Other TBIs operate co-
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working spaces by monetizing physical and digital services on a pay-per-seat rental basis without 

holding any equity in the startups. Nonetheless, both TBIs that offer only co-working spaces and 

TBIs with traditional incubator programs, hold knowledge sharing workshops, host social events 

to promote collaboration, and provide access to their extended networks. In addition to these two 

different types of TBI programs, an accelerator program involves hosting growth-oriented, 

mature startups that are looking for scale and expansion. 

Considerations such as the purpose of the TBI, the match between the TBI’s programs 

and the startup’s needs, and the specific business constraints that it can help alleviate are 

important for a frugal entrepreneur. It is the inter-relation of these factors that determines the 

level and type of business resource affordances that the “business constraints – TBI capability” 

pair generates. It is important to note that the TBIs themselves also engage in various aspects of 

frugality.   This was especially true in the case of CanadaTBI-2. Despite facing challenges and 

constraints with its infrastructure, human resources, and a smaller entrepreneurial ecosystem, it 

was able to attract and host several startups and offer many programs and channels of support. 

4.5.1.2 Antecedent 2: Technology Constraints 

Low to moderate levels of support were found for the relationship between technology 

constraints and FITIC. This was primarily due to two factors. First, some of the entrepreneurs and 

founders were tech-savvy and had experience, knowledge, and expertise with the technology 

products and services they were developing. This provided them with the ability to perceive of 

technology as an enabler instead of seeing it as a constraint. In particular, SMACIT technologies 

were seen as key enablers in resource-constrained environments. A few of the startups in the 

sample experienced constraints related to finding, attracting, and retaining skilled HR for 

technology development, while other were unable to find technical HR with a specific skill-set to 

work on technologies such as IVR, USSD, and multi-language packs (technologies that are used 

mostly in developing countries).  
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Second, the other common technology-related constraint was about designing technology 

solutions so that it is a good fit for the users in certain unfamiliar environments. For example, 

HealthNorth needed to design simple interfaces and light data transfer mechanisms for nurses on 

First Nations territories. Third, most firms did not use SMACIT solutions for operational frugality 

– which means they did not perceive SMACIT solutions to be cost-saving mechanisms and 

instead wanted to leverage the scalability, flexibility, and lightness of those solutions for strategic 

and competitive gains. Due to such leveraging, the firms were able to generate technology 

affordances that allowed them further development of their technology solutions in the form of 

digital platforms that could integrate SMACIT solutions. 

4.5.1.3 Antecedent 3: Social Constraints 

Social constraints drive firms to develop social engagement capability. However, the 

context in which the firm operates dictates the channel, medium, and intensity of the capability. 

For example, firms like HealthNorth, SustainFood, EduRev, and IndiNetwork faced stronger 

social constraints due to the characteristics of the populations and geographical areas that they 

were trying to address. Vulnerable populations such as those in First Nations territories and inner-

city neighborhoods as well as those in some rural and northern areas pose challenges due to the 

low levels of trust they place in those outside their community. Additionally, these populations 

are often difficult to access due to their remoteness. Most firms fail to access these communities 

via digital channels and digital media. Hence, face-to-face interaction and long-term trust-

building is often necessary as a means to develop social engagement capability. 

At the same time, other firms like EasyImpact and SustainAudit were able to reach their 

customers through digital channels using the mobile app or SMS as a communication tool. 

However, in both cases, building trust and a sense of co-creation of the product/service with the 

customers as stakeholders was important. 
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The data suggest that continuous interaction within the social constraint-capability pair 

gives rise to affordances. For example, social affordance was generated by iteratively addressing 

social constraints by developing social engagement capability. An example of this was seen with 

SustainAudit, which tried to address the social constraint of regional languages on its app by first 

supporting multiple languages within the platform but then also introducing IVR because it 

realized that a majority of its customers might not even be literate. This type of close, two-way 

interaction between constraints and capabilities provides frugal firms with the affordances that are 

necessary to develop FITIC. Hence, the data suggest that in the research model, these interactions 

need to be more strongly emphasized. 

4.5.2 How do these factors or combination of factors drive frugal IT innovation capability? 

A logical explanation is that in a frugal ecosystem with high levels of business, 

technology, and social constraints, firms need to develop stronger FITIC. However, this linear 

view fails to capture some of the complexities that are inherent in such settings. First, institutional 

voids play a significant role in providing the impetus for firms to engage in frugal innovation and 

address these voids. Across all cases and TBIs, institutional voids were present, although their 

strength and nature was variable. It is worth noting that the institutional voids uncovered in the 

data are not complete voids, but voids that result from infrastructure gaps or systemic shortages. 

For example, despite a very good healthcare system in Canada, two of the firms – HealthNorth 

and HealthSaaS – were specifically designing solutions to address mental health and emotional 

well-being challenges. The need for such solutions is suggestive of the existence of a systemic 

problem where some healthcare areas have not received adequate attention and resources, which 

has prompted entrepreneurs to fill the gaps or voids.  

The data uncover a number of institutional voids, including lack of physical and digital 

infrastructure in northern Canada; scarcity of resources for vulnerable inner-city populations; the 

lack of streamlined governance processes for supporting innovation ventures (or excessive 
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bureaucracy of local, provincial, and federal institutions); the lack of a risk-taking culture; and 

lack of policy and regulations around newer technologies such as vertical farms. In order to 

negotiate these voids, entrepreneurs who launched the startups decided to provide solutions to fill 

these voids. As a result, they adopted various strategies that drove them towards the development 

of FITIC.  

Second, the muted role of technology constraints provides enough evidence that in the 

Canadian context, information technologies – especially SMACIT technologies – are seen as 

enablers rather than as constraints. The main constraints with respect to technology were 

designing technology artifacts for specific contextual requirements to facilitate ease of adoption.  

Third, in most of the cases, it was a combination of high levels of business and social 

constraints, coupled with institutional voids that led the firms to develop newer, more innovative 

business models and social innovation programs. To understand in a bit more depth, consider the 

case of HealthNorth. While institutional voids of inadequate and poor quality government 

healthcare services in remote, northern areas, provided it with an opportunity, it also enforced a 

need to innovate frugally. HealthNorth encountered strong social constraints such as lack of trust, 

remoteness of the patients and nurses, higher expense for developing proprietary solutions, 

accessibility for training, reluctance to adopt new technology, and cultural barriers. It also 

encountered business constraints that forced it to approach the market in partnership with a 

nurses’ organization. With technology, design constraints needed to be addressed to align the 

technology hardware and software with the unique contextual requirements (simple interfaces, 

intuitive navigation and menus, culturally sensitive content). A more traditional, non-frugal 

approach would perhaps have been to find ways to subsidize or seek additional funding for 

research and development. However, HealthNorth designed a new business model, innovative 

technology approaches, and started social engagement activities. 
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For business model innovation, HealthNorth decided to shape an ecosystem instead of 

taking a traditional value-chain approach. It decided to use opensource tools to design and 

develop the tools and leveraged SMACIT technologies. As part of the business model, it 

committed free access and service to First Nations populations and instead tried to acquire 

revenue from government grants. For sustaining the business model, it looked at monetizing the 

data that would be generated. A digital platform enabled information flow, data gathering, 

analytics, and communication across the ecosystem with deployment of mobility (apps) and cloud 

computing. Using the digital platform and mobile app, the nurses could work within the same 

ecosystem and exchange entire forms or parts of forms that they had designed. This allowed them 

to reuse their resources and treat patients more efficiently. In this way, there were able to dedicate 

more time to care delivery.  

The combination of a digital platform and affordances generated by the LEIT capability 

(based on SMACIT) helped HealthNorth achieve high scalability, reliable data transfer and a 

dedicated communication channel with patients through two-way smartphone notifications. 

However, to achieve rapid scale and growth in the number of patients, a significant amount of 

resources had to be spent on social engagement within the community, identifying community 

needs, and gaining trust. This approach allowed HealthNorth to provide a long-term solution 

instead of developing proprietary, resource-heavy systems that needed special equipment and 

processing. It opted to design data flows and interfaces so that they could be used on consumer 

grade electronics such as smartphones and tablets. 

Fourth, the performance impacts resulting from the use of FITIC appear to correlate with 

the dimensions of FITIC as well as its antecedents. A few of the firms in the sample were able to 

truly achieve performance results that were akin to triple bottom line impact. This was due to the 

nature of the constraints the firms encountered and the industry in which they were operating. For 

example, firms such as SustainAudit, SustainFood, and EasyImpact were able to achieve 
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financial, environmental, and social impacts as they operated in industries (food, supply chain 

management, charity and fundraising) that afforded them certain opportunities to achieve triple 

bottom line impact. Alternatively, firms such as HealthSaaS and eCope were unable to achieve a 

triple bottom line due to the nature of the problems they were addressing within their respective 

industries. Therefore, firms that display strong FITIC may not necessarily display triple bottom 

line impacts. Some firms may display higher financial and social impacts and weaker 

environmental impacts as a result of FITIC. 

4.5.3 What characteristics of firms in developed markets facilitate frugal IT innovation? 

First, the sample included firms that were young (established less than five years ago) 

and small (startups and SMEs). Second, the firms belonged to industries that tend to depend on 

government programs and interventions. A high number of firms tended to belong to industries 

that are regulated (food, healthcare, water, etc.) that exhibit stronger institutional voids due to 

service shortages, poor infrastructure, and bureaucracy. Third, a high number of startups and 

SMEs from the sample were not-for-profit. Among these firms, some made a strategic decision to 

operate as a not-for-profit firm (EduRev) because it gave them greater flexibility and strategic 

capabilities with respect to access to underserved populations globally. Others chose the opposite 

route and went from being a not-for-profit to being for-profit (SustainAudit). This was done in 

order to counter the negative perception of not-for-profits that existed in the Canadian and global 

industries to which their customers belonged – not-for-profit firms were seen as being only 

interested in activism and not in providing solutions. 

Most of the firms belonged to the for-profit sector and had a founder who was focused on 

profitability. The firms were in the early-to-mid stages of development and tended to have 

smaller teams. In cases where the firms needed additional staff but were financially constrained, 

they relied on part-time staff, freelancers, volunteers, and student interns. Most firms were highly 

dependent on the past experience, contextual knowledge, expertise, and network connections of 
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their founder and core team. In certain cases, the founders had significant international experience 

in multinational firms, investment banking, and global development. 

Fourth, the firms displayed a high sense of contextual understanding (through the 

founder) and a mission to alleviate a certain social, environmental, or institutional problem or 

challenge that they had encountered. The firms displayed a high sense of learning and absorptive 

capacity as they engaged in rapid experimentation, customer engagement, and development of 

frugal products and services. Some firms experienced strong competition from rivals while others 

managed to carve a niche for themselves by creating a unique value proposition and an embedded 

network that was difficult to replicate for rivals. As a result, these firms were able to operate 

without fear of losing market share to rivals. This allowed them to dedicate scarce resources to 

innovation and growth instead of spending them on responding to competitor moves. Most firms 

were empathetic towards their customers as well as the contextual constraints and worked 

towards solving problems that seemed to affect a large number of people across the country.  

Fifth, most of the firms identified themselves as providers of a mix of product-service 

solutions. This is an important consideration because it further highlights the fact that FITIC is 

not limited to traditional definitions of product or service innovation paradigms and transcends 

products, processes, and services. Finally, most of the firms were concerned about long term and 

short term survival as a measure of their performance, indicating that frugal innovation may be 

difficult to achieve but may also be one of the key strategies required to overcome challenges in a 

resource-constrained environment. It also establishes the relevance of FITIC as a dynamic 

capability in such environments. The research and practitioner implications of the findings are 

presented next. 

4.6 Conclusion 

4.6.1 Research Implications 
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The research started with a theoretical framework that integrated the extant literature 

from different disciplinary areas. It started with laying out the contextual factors that create the 

conditions that are ripe for the development of FITIC. Business, technology, and social 

constraints together with institutional voids were identified as factors that lead firms to develop 

FITIC. The data gathered in Canada has provided empirical evidence that de-emphasizes the role 

of technological constraints in the model. As a result, the role of technology within a developed 

country context may change from being a constraint to being an enabler of frugal innovation. By 

utilizing the insights provided in this chapter, the various types of technologies and their design 

and implementation can be further investigated. The findings have opened the black-box of how 

constraints influence frugal innovation in developed markets and helped advance understanding 

regarding the specific types and dimensions of constraints that affect the ability of firms in 

developed markets to conduct frugal innovation. The dimensions of frugality go much beyond 

cost efficiency alone and include social and technological considerations. 

Similar to the findings in Chapter 3, the most important aspect of the findings in relation 

to institutional voids is that institutional voids may exist outside of emerging countries as well. 

Institutional voids, in the form of inadequate infrastructure and lack of streamlined bureaucratic 

processes that are less severe than the ones experienced by firms in emerging countries, are 

present in certain contexts within developed countries as well. The evidence suggests that 

individuals who have been adversely affected by such voids tend to take the entrepreneurial route 

to fill those voids and address the problems to find long-term solutions. This entrepreneurial 

journey, in most cases, is aided by a sharp focus on frugality, a desire to create a social impact, 

and the use of emerging technologies. The findings presented provide fertile ground for theory 

development centered on institutional voids as an important construct within advanced country 

contexts. 
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Next, an emerging area of IS research around problem-solution pairs (Nambisan et al., 

2017) has been explored empirically. Similar to findings in Chapter 3, problem-solution pairs 

have been contextualized and studied as important antecedents for frugal digital innovation. The 

entrepreneurship literature as well as IS literature on digital innovation may benefit from the 

findings that show interactions between problem-solution pairs and the resulting affordances. An 

important implication with respect to affordances is that the findings show how affordance 

actualization takes effect once affordances have been created (Tim et al., 2017). Even in 

developed countries, specific physical, digital, and spatial affordances must be taken into 

consideration when designing, developing, and deploying technology solutions in resource-

constrained environments in rural, northern, and some inner-city neighborhoods with 

underprivileged populations. Although the findings may only be applicable in frugal contexts, 

future research in this area can make these findings more generalizable. Furthermore, there is a 

growing body of literature on digital affordances, spatial affordances, and entrepreneurial 

ecosystems (Autio et al., 2017) that the findings in this research can contribute to. 

The research can contribute towards enhancing and extending corporate frugality theory. 

Similar to findings in Chapter 3, the findings have uncovered differences between strategic and 

operational frugality in a developed market context. The extant literature on the theory of 

corporate frugality has mainly used data from developed markets (Anderson and Lillis, 2011) and 

these findings can be used as confirmatory evidence and also as ones that extend the theory. One 

of the key differences in how Canadian firms utilized operational and strategic frugality is that 

most of them concentrated on leveraging SMACIT solutions for strategic frugality and not 

operational frugality, while in India a majority of the firms were focused on leveraging SMACIT 

as well as TBI resources for operational frugality. This difference may be reflective of the fact 

that the Canadian technology and innovation ecosystem is more mature and has evolved to a 

point that most basic resources are available to entrepreneurs without seeking external TBI help. 
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It also highlights the crucial role of TBIs in supporting nascent digital entrepreneurship 

ecosystems in emerging markets as even basic resources for starting up are difficult to access for 

firms operating in those environments. 

As shown in Chapter 3, this study may be among the first to highlight the use of dynamic 

capabilities in resource-constrained environments. It provides an interesting and novel aspect that 

has not been fully explored by the extant literature on dynamic capabilities. FITIC provides an 

opportunity to extend the dynamic capabilities view to conditions of resource scarcity, 

constraints, and voids in developed markets. In general, the Canadian firms displayed equal or 

higher levels of FITIC in comparison with the Indian firms. The contextual intelligence of the 

founders, the availability of access to experts and knowledge in business model design and 

innovation, and the high absorptive capacity of the firms with respect to experimenting and 

learning quickly may be factors that contribute to FITIC. 

In summary, the research integrates affordance theory and theory of frugality under the 

overarching view of FITIC as a dynamic capability. It contributes to a number of theoretical areas 

and provides an opportunity for extension of these theories. 

4.6.2 Practice Implications 

This chapter focuses on frugal digital innovation in developed markets, thus addressing 

an important managerial challenge of innovating while maintaining lower costs and resource 

usage as well as creating economic, social, and environmental impact.  

According to Salesforce Research (2017), 60% of North American consumers are likely 

to switch brands if a company isn’t socially responsible and 80% of business professionals 

believe businesses have a responsibility to look beyond profit and make a positive impact on 

society. These findings uncover the growing demand for developing business strategies that are 

not only focused on profitability, but also on broader social, environmental, and societal impact. 

When we look at these findings in combination with findings from the Canadian case studies, it is 
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clear that simply having a corporate social responsibility strategy may no longer be enough for 

firms in developed markets. The customers are becoming conscious about social and 

environmental issues and demand that the companies that supply their products and services 

inherently incorporate a value-conscious, ethical, and environmentally neutral approach. 

With issues of affordability and sustainability gaining attention globally as well as in Canada 

(http://www.grandchallenges.ca), frugal IT innovation presents an opportunity for firms to design 

solutions with strong business, technological and social impacts, thus developing a more holistic 

innovation agenda. The findings from the Canadian case studies, can inform public policy, 

especially those government agencies that are responsible for First Nations issues, rural issues, 

well-being and prosperity of city-based neighborhoods, and ones that make investments for the 

development of physical, digital, and social infrastructure. The cases highlight important voids in 

healthcare, education, and sustainability initiatives that are being filled by entrepreneurial 

alertness. However, these entrepreneurs could make greater impact if supported by appropriate 

policy and regulatory frameworks and interventions that are put into place. The findings provide a 

stepping stone to building such supportive policy and regulatory changes. The findings also show 

how entrepreneurs can improve innovation outcomes by reducing dependence on high-cost 

resources and instead focusing on resources that are inexpensive and easily available. 

FITIC development can potentially address the criticism that Canadian firms face with 

respect to low return on investment on innovation expenditure and excessive spending on R&D. 

More importantly, FITIC is useful for firms operating in northern, rural areas as well as inner-city 

neighborhoods that tend to face physical and digital infrastructure and resource acquisition 

challenges. By focusing on ecosystem shaping, affordable technologies, and social engagement, 

firms can develop the business, IT, and social dimensions of FITIC, and find innovative solutions 

for high operational expenditures, high labor costs and high costs of innovation. Thus, frugal IT 

http://www.grandchallenges.ca/


 

440 

 

innovation offers an avenue for urban startups, rural firms, and First Nations entrepreneurs to 

engage in low-cost, high-impact innovation. 
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Chapter 5 

Frugal Digital Innovation: A Comparison Across Two Contexts 

5.1 Introduction 

The aim of this chapter is to demonstrate the importance of frugal digital innovation in 

both emerging and developed economies. The dimensions of frugal IT innovation capability play 

varying roles in the different contexts. In emerging economies, the prevalence of higher levels of 

social constraints may enforce the development of FITIC with a stronger social innovation 

dimension, while in developed economies the other two dimensions may be stronger. The chapter 

compares and contrasts the different strategic approaches that firms in emerging and developed 

economies take towards development of frugal IT innovation capability. It also shows how 

varying levels of constraints and institutional voids in both contexts lead to different types and 

strengths of enabling capabilities, affordances, and outcomes of FITIC. 

This chapter discusses the findings from case studies conducted in India and Canada, 

essentially conducting a macro-level cross-case analysis across the two contexts. It starts by 

comparing and contrasting the macro environment in both countries. Next, the chapter 

summarizes and contrasts the technology business incubators (TBIs) and startups presented in 

Chapters 3 and 4, by building on their within-case analyses and cross-case analyses. Then the 

chapter discusses the following questions: 1) Which dimensions of frugal IT innovation capability 

are dominant in emerging market firms? 2) Which dimensions of frugal IT innovation capability 

are dominant in developed market firms? 3) How can similarities and differences in frugal IT 

firms across emerging and developed markets be theoretically explained? 4) How can similarities 

and differences in the dominance of dimensions of frugal IT innovation capability in emerging 

and developed markets be theoretically explained? After answering the questions, important 
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contributions, limitations, theoretical and managerial implications, and future research 

opportunities are presented. 

5.2 Contextual Comparison 

“Because costs are usually easier to measure than benefits, efficiency often reduces to economy: 

cutting measurable costs at the expense of less measurable benefits. Because economic costs are 

typically easier to measure than social costs, efficiency can actually result in an escalation of 

social costs. Because economic benefits are typically easier to measure than social benefits, 

efficiency drives us toward an economic mindset that can result in social degradation.” 

(Mintzberg, 2017) 

Frugal innovation can often be mistaken as innovation for efficiency by either reducing 

costs or reducing the offered features. However, the extant literature that has been used to 

develop the theoretical foundation for this study points to other, equally important, dimensions of 

frugal innovation that are often ignored – that of social costs, increasing offered value, and  

judicial use of emerging technologies. Following these principles, future-oriented startups in both 

India and Canada are developing strategies that incorporate business, technological, and social 

factors into their overall costs and benefit analyses. This is what provides them with a competitive 

edge over other incumbent firms and those peer-startups that may be focused solely on either 

economic or technological or social benefits. Many of these startups recognize that firms that 

ignore either economic or social or environmental costs may be at an even more perilous juncture, 

given the changing perceptions of value-conscious and socially-aware customers in both 

countries, especially with a large percentage of millennials joining the workforce. 

In a recent research report by Salesforce Research (2017), it was found that in North 

America: 1) 80% of business professionals believe businesses have a responsibility to look 

beyond profit and make a positive impact on society, and 2) 60% of consumers are likely to 

switch brands if a company is not socially responsible. One of the key recommendations of the 

report is that firms must use their resources, capabilities, and influence to become platforms for 
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social good to empower and support the underprivileged sections of society (Salesforce Research, 

2017). Along these same lines, in India there has been a rapid rise in technological innovation that 

is now being channeled for social causes and social innovation. However, the challenges of 

working in an environment of scarcity of resources and the existence of large institutional voids 

make India a cornerstone of innovation that can produce insights for the world (Stanford Social 

Innovation Review, 2017).  In the India cases (Chapter 3), it was seen that a number of startups 

were founded by Indians who lived abroad and had returned to their country of origin. Bringing 

international experience, institutional stability, and international governance standards to India 

has led to the rise of India’s reputation as a center of technology innovation and as a hub of social 

innovation (Stanford Social Innovation Review, 2015). 

5.2.1 National Culture 

Before contrasting the TBIs and startups in India and Canada, it is important to briefly 

examine differences in the national contexts. According to a report in McKinsey Quarterly 

(2017), cultural aspects of an organization or country are among the most critical success factors 

for digital innovation programs. To explore this a bit more in detail, cultural aspects of Canada 

and India were compared using Hofstede’s (1984) national culture dimensions. 

As seen in the figure below (generated by software at https://geert-hofstede.com), 

Hofstede’s (1984) framework consists of six dimensions of national culture comparison. The first 

dimension of power distance is defined as the extent to which the less powerful members of 

institutions and organisations within a country expect and accept that power is distributed 

unequally. In India, the socio-economic inequality is very visible in the rural as well as urban 

areas. Therefore, the adoption of social innovation as part of frugal innovation seems logical as it 

provides a mechanism to alleviate some of these socio-economic inequalities. In contrast, 

Canadian socio-economic inequalities are less visible and are almost restricted to rural, northern 

territories and some inner-city urban areas. My study, through various cases (specifically, 

https://geert-hofstede.com/
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EasyImpact, HealthNorth, IndiNetwork, and SustainFood), highlights these disparities and also 

shows how firms can design their business and social strategies to alleviate these disparities to a 

certain extent. 

 

Figure 5-1: Comparison of National Culture Dimensions 

The second dimension measures individualism. In individualist societies people are 

supposed to look after themselves and their direct family only. In collectivist societies people 

belong to ‘in groups’ that take care of them in exchange for loyalty. India has traditionally been 

an agrarian, village-based society, with a strong sense of social bonding and belonging among 

people living in the same village, belonging to a certain tribe, or working in a certain profession. 

With the acceptance of globalization and the opening of its markets to western organizations, 

people began migrating from rural to urban areas, but an underlying thread of collectivism is still 

relatively strong. This was also reflected in some of the cases (particularly IGG, eFarm, and 

RuralHealth) where the startups had to design community-based solutions to solve some 

challenging problems in order to win the trust of the local populations. In contrast, the Canadian 
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cases reflected more individualism where the founder acted as an anchor for the organization and 

took the initiative to drive the strategies, operations, and relationships of the business. 

The third dimension measures masculinity. Here, India and Canada are closely matched. A high 

score (Masculine) on this dimension indicates that the society will be driven by competition, 

achievement and success, with success being defined by the “winner” or “best-in-the-field.” A 

Feminine society is one where quality of life is the sign of success and standing out from the 

crowd is not admirable. Although India scores lower, the difference between the two countries is 

not very high, implying that the two societies are reasonable matched on this dimension. Overall, 

there is a balance between competition and quality of life. Most of the cases in India and Canada 

were reflective of this, where the primary purpose of the startups was more diversified than 

seeking profitability. Contributing to a larger cause, doing good for society, and creating value for 

underprivileged sections of the population were seen as measures of success. 

The fourth dimension is uncertainty avoidance, which represents the extent to which the 

members of a culture feel threatened by ambiguous or unknown situations and have created 

beliefs and institutions that try to avoid those situations. India and Canada are fairly close in their 

scores on this dimension as well. This is seen in the easy acceptance of new ideas, innovative 

products and a willingness to try something new or different, whether it pertains to technology, 

business practices, or consumer products.  

Although ancient India was an entrepreneurial and risk tolerant society, years of relentless 

invasions and decades of colonial rule may have had a negative effect on the entrepreneurial 

attitudes and risk appetite of the country. After independence in 1947, India was governed in a 

communist style with essentially all control of economic, financial, and social activities resting 

with the government. Only in 1991-1992, was the Indian economy opened up to globalization. It 

was then that western-style capitalism started to flourish. In the last 25-30 years, the Indian 

economy has been on an upswing even as several challenges have remained. Moreover, the newly 
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elected government in 2014 has refocused attention on entrepreneurship and innovation with a 

strong emphasis on startups, TBIs, and digital innovation. In contrast, Canada has already been on 

the path to digital innovation for a few years now. The government laid down strong foundations 

of an innovative economy by establishing several industry-academia-government partnerships 

focused on research and development, innovative products/services, and intellectual property 

production and expansion. As a result, Canada’s innovation ecosystem is a much more mature 

one, while India’s ecosystems are still nascent. 

Nonetheless, India’s innovation ecosystems and risk-taking abilities seem to be 

augmented by what is popularly referred to as the “demographic dividend.”12 (KPMG, 2017). 

India has more than 50% of its population below the age of 25 and more than 65% below the age 

of 35. It is expected that, in 2020, the average age of an Indian will be 29 years. This is lower 

than many Asian nations and most of the western nations. As a result, the proportion of young 

adults entering the workforce is set to boom in the next 3-5 years. This was reflected in the Indian 

case studies in that the average of the TBI founders (except university-linked ones) and startup 

founders was around 35 years. As a result, they were at a stage of life that afforded them more 

freedom to take risks. On the other hand, Canada has an ageing population and this was reflected 

in the cases as well. The TBI representatives and the startup founders or representatives averaged 

over 45 years of age.  

Additionally, in India only 27% of working-age women participate in the labor force 

(KPMG, 2017). As a reflection of this, almost all of the TBI representatives and startup founders 

in the Indian case studies were male. In contrast, Canada has a much higher rate of female 

participants in the labor force. All three TBI representatives were female and among the startup 

founders, a majority were female. In resource-constrained, social ventures that involve empathy, 

                                                      

12 Demographic dividend occurs when the proportion of working people in the total population is high 

because this indicates that more people have the potential to be productive and contribute to growth of the 

economy. According to the United Nations population research, during the last four decades, the countries 

of Asia and Latin America have been the main beneficiaries of the demographic dividend. 
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compassion, and emotional intelligence, women are more equally represented leading or initiating 

such organisations (Teasdale et al., 2011). 

The fifth dimension of culture is long term orientation with normative societies (low 

scores) preferring to maintain time-honoured traditions and norms while viewing societal change 

with suspicion while pragmatic societies (high scores) encourage thrift and prioritize modern 

education as a way to prepare for the future. Although both countries exhibit a strong sense of 

honoring traditions, heritage, and cultural diversity, there are some differences. Within this 

dimension, Canada qualifies as a normative society while India qualifies as a relatively pragmatic 

society. Overall, I did not find any significant differences in the education levels of the 

participants. However, one important observation was that in India many of the startup and TBI 

founders had returned to the country after obtaining education and work experience abroad. It 

may require further investigation to ascertain whether the participants utilized their education and 

experiences to bring normative practices and processes to the Indian environment to facilitate 

building strong corporate governance and workplace efficiency. In some cases in Canada, 

participants who were internationally oriented, especially those who had immigrated from other 

countries to Canada, seemed more likely to understand various aspects of frugality, technology, 

and global trends better and leverage their international perspectives and experiences to run their 

business effectively. 

The last dimension covered by national culture involves indulgence which is the extent to 

which people try to control their desires and impulses, based on the way they were raised. 

Relatively weak control is called “Indulgence” and relatively strong control is called “Restraint”. 

Canada qualifies as an indulgent society while India qualifies as a restrained society. Given the 

institutional voids, constraints, and daily challenges involved with life in India, it is not a surprise 

that it is a restrained society. However, given the focus of this research, some geographical areas 

of Canada that experience conditions similar to those in India, may also qualify as restrained 
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societies. This explains some of the common findings across both contexts (Chapters 3 and 4) 

with respect to the dominance of antecedents, enablers, and outcomes of frugal digital innovation. 

In summary, using Hofstede’s national culture dimensions, we are able to uncover and 

explain several important underlying factors that drive frugal digital innovation in both contexts. 

5.2.1.1 Limitations of Hofstede’s National Culture Dimensions 

Although Hofstede’s cultural dimensions have been widely used and regarded as the 

defacto mechanism for comparison of national cultures, they do suffer from certain limitations 

and criticisms (Schwartz, 1992; McSweeny, 2002). According to Schwartz (1994), Hofstede’s 

national cultural dimensions were not necessarily exhaustive, because the survey was designed 

for a different purpose and the questions may have been flawed (Drogendijk and Slangen, 2006). 

Furthermore, according to Schwartz (1992), the sample population of IBM employees surveyed 

by Hofstede were not representative of the general population of their respective countries 

(specifically in developing countries), as IBM employees tended to have higher levels of 

education, scientific and technological background, and socio-economic opportunities. People 

belonging to different cultures may have interpreted the questions in Hofstede’s survey 

differently. This could lead to the introduction of unaccounted variance in the data and cultural 

shifts remain largely ignored (Schwartz, 1992).  

Baskerville (2003) and Schwatrz (1992) argue that Hofstede’s dimensions explain 

individual and national values instead of national culture. Baskerville (2003) highlights in detail 

Hofstede’s flawed assumption of equating nation with culture, the problematic quantification of 

culture represented by cultural dimensions and matrices without qualitative assessment or 

verification, and the analyses performed by an observer who did not belong to the native culture 

that was being investigated. Schwartz (1992) As a result, the notion that national culture has 

greater influence than national values gained traction as a number of studies across various 

disciplines started using Hofstede’s cultural dimensions as the default measurement for culture. 
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However, a nation may have several cultures (for example, India is famous for its diverse 

cultures), and a culture itself may have several sub-cultures. As aspects of national culture gained 

more acceptance, aspects of national and individual values remained ignored. 

From the perspective of this dissertation, these limitations lead to some important 

considerations. First, a limitation they introduce is that a direct comparison between Indian and 

Canadian culture may not necessarily reflect the true differences. The comparison may actually 

reflect consumer values, societal outlook, and underlying socio-economic realities. Second, in 

discussing the outcomes and generalizability for the case studies, it may help to identify which 

aspects of the two cultural contexts are generalizable at the global level and which are highly 

context-dependent. Third, the values and cultures at the TBI ecosystem-level may more closely 

reflect the true cultural differences than using national cultures. The “Discussion of Findings” 

section will be used to address these issues and delineate the generalizability of the findings in 

both contexts. However, a couple of important differences are highlighted next. 

5.2.2 Role of the Government: Policy and Regulations 

The World Bank (2007) defines an innovation system as a network of organizations 

focused on bringing new processes and new forms of organizations into social and economical 

use. A national innovation system is formed by innovation policy at the country or regional level. 

A national innovation system consists of four elements: 1) research and development; 2) 

entrepreneurship; 3) finance system; and 4) legislation (Lukjanska, 2010). In examining the role 

of government in national innovation system, three indicators are crucial: 1) leadership – to lead 

and develop national priorities and articulation of desirable outcomes; 2) execution - formulation 

of rules and programs to deliver outcomes; and 3) review - ongoing process of monitoring 

outcomes (Lukjanska, 2010).  

On all three points, Canada appears to possess a more mature national innovation 

ecosystem than the one in India. It is the result of focused, long term, disciplined government 
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investments in fostering research and development partnerships among industry-academia-

government, promoting hi-tech production, nurturing regional innovation clusters, and attracting 

technology firms and highly skilled immigrants. Nonetheless, as highlighted in Chapter 4, there 

are certain challenges that still remain, especially with respect to grassroots innovation, social 

innovation, and digital infrastructure and innovation in rural, northern, and some inner-city 

regions. As discussed in Chapter 4, India’s national innovation ecosystem journey is in its nascent 

stage and the Indian government is designing new regulatory policy frameworks to foster and 

support digital innovation ecosystems across the country. 

To collect some evidence for the challenges the Indian government faces with respect to 

this, a representative of a leading Indian innovation policy think tank based in New Delhi was 

interviewed. In India, opportunist and business savvy startups choose to shift their base of 

operations to more favorable destinations such as Singapore or USA, if they are able to find a 

better ecosystem and attractive incentives such as lower tax rates, subsidized HR costs through 

government grants, and access to funds with lower interest rates. In Canada, the challenge of 

keeping successful startups within the country are less severe, although a very small percentage 

of Canadian startups do either shift their headquarters or open branch offices in the US for 

expansion purposes. 

“Today, if you look at it, the policies designed by the government are not really in favor of the 

ecosystem…the government has come with something called “Startup India”… But, if you look at 

what Singapore is doing, what the US is doing, what a country like Ireland is doing and all that, 

we are still not at par…just a bunch of policies are designed so that companies stay back in 

India…there are many things that really don’t favor companies.  See, the problem is, somehow in 

the IT services era, there were some intelligent people who actually got what was happening and 

there were right policies which came up like the Software Technology Parks of India policy…and 

that’s how the entire acceleration happened for the IT services. Today, we really don’t have an 

evangelist in the government.  There are many of them who want to claim that yes, we are doing  

Startup India…but no one understands this, no one wants to do anything.  So we are lost in the 
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entire thing, you know which is why you see an exodus of companies is happening to Singapore 

and US, all that happens because startups find it difficult in doing business in India.” 

 

“So a lot of issues again, doing business is not easy in India…one of the first pillars is the policy 

pillar…we have done lot of work. See, you will be surprised that the government has not even 

defined what a software product is, unless and until they define what a software product is, the 

taxation structure and all that cannot be put in place…however, things are still running ok 

here…software is delivered on the cloud…if you look at it, it’s a miracle!” 

On the other hand, the sophistication of the Canadian ecosystem was evident when we 

reached out to the representative of a Canadian innovation policy think tank. 

“After I left the consulting firm I joined a government funded company here in Ottawa. It runs 

Canada’s digital infrastructure so really high-speed networking connected to really high 

performance computing and digital accelerators for innovation and research…and the idea is to 

basically provide free cloud platforms to Canadian startups so that technology is not a barrier 

for them to accomplish whatever they want to do…so through that experience I learned a lot 

while I was on the program management side and government relations side. I did get a chance 

to interact a lot with Canadian startups especially in the digital space so I had a good sense of 

what’s working for them and what’s not working for them.” 

Some of the ecosystem-level disparities that were seen in the cases presented in Chapters 

3 and 4, clearly stem from these foundational elements of ecosystem support and development. 

The role of the government is fundamental to the success of the ecosystem. However, once the 

ecosystem has been established and sustains itself, excessive intervention by the government can 

be detrimental. One of the primary reasons for the success of Silicon Valley is due to such a 

hands-off policy. Similar policies are now visible in Canada (Kitchener-Waterloo ecosystem) and 

to a more limited extent in India (Bangalore-Hyderabad ecosystem). Overall, although both 

countries have achieved success, the Indian government can use policy insights from Canada 

regarding the development of its innovation policy framework. At the same time, the Canadian 

government can benefit from insights regarding India’s attempts towards inclusive innovation and 

grassroots focused innovation policies. 
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5.2.3 Value Perception and Value Delivery Strategies 

According to research in MIT Sloan Management Review (Mudambi et al., 2017), among 

emerging countries, India is the toughest market for foreign multinationals and domestic startups. 

Some of the reasons that firms face such a difficult environment in India have been outlined in 

detail in Chapter 3. However, Mudambi et al. (2017) suggest that success in the Indian market 

may depend on the firm’s capability to build partnerships with network orchestrators such as local 

conglomerates for deep and geographically far-reaching market penetration, while building up 

production and R&D capabilities for local product development. 

The Indian market consists of multiple low-middle income segments with a high 

concentration of the population. The higher-end income segment consists of only 10-15% of the 

total population (Mudambi et al., 2017). Therefore, firms that can design and deliver innovative 

products/services to value-conscious customers at affordable prices will tend to win the market. 

The cases in Chapter 3 strongly reflected these assertions. Most of the Indian firms (IGG, 

RuralHealth, eFarm) that were examined used similar strategies to succeed. The challenges 

involved in delivering on Indian consumers’ “value perceptions” were also corroborated by the 

think tank representative. 

“A lot of times it is the mindset, it is the patience which is required if you are targeting the Indian 

market. Be ready, that it will take much longer time to convince a customer to be your anchor 

customer…but if you are really solving a problem, you will be able to find customers in India.  

Lot of times startups are not going deep enough to solve the problem, they are not trying to 

understand the pain points of a customer, they only believe in their world, that yes, I solved a 

massive problem, so they don’t really want to take inputs or feedback which is why they are not 

able to sign-up and see enterprise sales...Lot of times it is also, is it really solving a problem for 

the customer or it is like adding some features here and there? So a lot depends on are you really 

filling a gap - you need to understand the customer, you need to understand how they work, what 

are the tools that they are using, what are the gap areas and all that, then you go ahead and build 

the product, it just cannot be sitting in a vacuum that you build a product.” 
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This is consistent with most of the Indian cases that were studied. They were focused on 

a specific problem and were trying to deliver an affordable and simple solution that prioritized 

solving the problem over sophistication and features. The use of social and grassroots innovation 

to deliver such products and services seems to have its roots in the social and village-based 

economic heritage of India. This has a heavy influence on how social innovation forms the 

underlying foundation for many startups that were examined. Despite the fact that they were 

dependent on cutting-edge systems and technologies, the business consciousness of driving social 

innovation formed a large part of how frugal business strategy was designed and implemented. 

“My experience has mostly been around digital technology companies so it may be different in 

that sense but you are absolutely right I mean social innovation is something that Indians have 

been doing before even the term was developed…so it's something that’s part of the Indian 

culture, I think Indian heritage…so social innovation space is definitely a lot richer in India than 

it is in Canada just because of the sheer need for it…because there is so much that needs to be 

done in terms of providing basic amenities to the population. I fully agree with you, I think in that 

space in the social innovation space absolutely…I mean those companies are doing very well.” 

The Canadian think tank representative who was interviewed mentioned that they are 

now experimenting with collaborations with Indian startups and TBIs and have recently launched 

a program for sending Canadian startups to India for tailoring their products/services for the 

Indian market as it has a very high growth potential. However, he did point out the differences in 

value perceptions in both countries and how firms may need to learn how to be frugal when 

designing solutions for Indian customers. 

“Indians are more or less open to new technology adoption unlike other countries, so that’s 

definitely good and Canada is as well…so as you know, that’s something where I think Indians 

and Canadians have a lot in common…the openness to adopt new technology…where they differ 

is the expectations…a lot of things that people would pay for in Canada is not something that 

Indians would pay for…forget about it!” 

Pointing to some of the lessons that Canadian startups can learn from Indian startups, the 

representative pointed out that learning about the contextual constraints in India can be helpful for 
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Canadian startups and prove to be helpful in designing products/services for rural and northern 

populations in Canada. 

“Yeah affordable is definitely one of them…the pricing model I think you know changing the 

pricing model is easier for the digital technology companies just because of the scalability of the 

foundational technologies. What’s harder is to adjust their products to the constraints of the 

Indian market, so for example if you look at mobile networks in India, in Canada LTE and 4G are 

kind of just assumed…when an entrepreneur is working on mobile idea they are not really 

concerned about the quality of the service that their customers are going to have. They base the 

user experience on the available network and the available bandwidth here but when they take 

their product to India, quality of service varies depending on where you are and it's not always 

consistent with what you would find in Canada. Their whole sort of the architecture and 

everything that they developed on certain assumptions are changed…so if they want to be 

successful in India then they have to adapt to it and change some pieces of their technology so 

that it's more flexible.” 

He also emphasized why the fusion of social and technological innovation with business 

innovation represents the next frontier because a lot of Canadian firms are not interested in 

marginal productivity improvements anymore. They are looking for more disruptive innovation 

strategies. 

“Because that’s how advanced the Canadian work force has become…where companies are not 

looking for marginal improvements to worker productivity…whereas in India it's not really a 

huge issue at this point because there are so many other issues that we need to solve in terms of 

labor workforce and yes productivity is important but I don’t think there are a lot of companies 

who would spend money to increase productivity by a percent or two. In Canada, we need to look 

for solutions that solve multiple challenges and increase societal impact…we need to learn to 

innovate frugally and find ways to build sustainable businesses…that provide societal benefits.” 

 

In the next section, we address the propositions that were drawn in Chapter 2, and 

provide answers for the research questions. 
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5.3 Propositions and Research Questions 

5.3.1 Propositions 

In this section, findings are presented  and support for the propositions is discussed. The 

use of color coded tables makes it easier to interpret the findings. In general, a high rating is 

represented in green, a medium in yellow, and a low in red. In order to reduce the complexity of 

analysis and interpretation, bivariate relationships between the constructs are considered based on 

the propositions. We begin with the first proposition. 

P1: Firms that face more business constraints are likely to utilize more technology business 

incubator resources and capabilities. 

Cases in which business constraints were observed to be high were typically those where 

accessing the customers and market was difficult due to remoteness of northern or rural locations 

and the demand for affordability was highest. Financial constraints were more generalized across 

cases and were classified as medium. Any other constraints were classified as low. The 

classifications for the role of the TBI were made along similar lines. Business constraints are 

representative of scarcity while TBIs provide munificence. Startups take advantage of this 

munificence in different ways. Some startups seek basic physical and digital resources, 

infrastructure, and services in order to launch their business. This means that they are highly 

dependent on the munificence. Other startups do not require basic infrastructure, but do require 

access to business and technology networks and expertise for specific purposes. This means that 

their dependency on the TBI munificence is at a medium level. Other startups that may only seek 

access to a TBI for co-working, have only minor dependency on the TBI munificence and were 

classified as low. 

For the India cases, Proposition 1 was generally well supported. Startups that faced 

medium to high levels of business constraints required medium to high levels of support from the 

TBIs. This finding highlights the importance of TBIs in the Indian ecosystem as many startups 
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are dependent on TBI infrastructure and services for launching businesses. In addition to basic 

infrastructure, startups joined TBIs to gain legitimacy and credibility in order to improve their 

brand value and reputation. The table below provides a summary of the relationships observed. 

Generally where constraints abounded, the TBI’s role increased. With JobMatch and EBiz, the 

relationship did not hold but startups in these incubators were able to address their constraints by 

using the founder’s personal networks or by joining government programs that provided access to 

the resources and infrastructure that they needed. 

INDIA 

TBI Org. Business Constraints TBI Role 

1 

HealthChain Difficult context to operate 

in with several participants 

and a fragmented value 

chain 

Access to business and funding 

networks, establish legitimacy, 

and gain credibility 

1 

BioGas Rural customers, challenge 

to establish business model 

Access to physical infrastructure 

and digital/IoT expertise lowered 

cost of product/service 

development 

1 

IGG Difficult context to operate 

in, with several participants 

and a fragmented value 

chain 

Access to business and funding 

networks, establish legitimacy, 

and gain credibility 

2 

eRetail Financial constraints, micro 

retailers (kirana) and their 

unique business problems, 

margins based business, last-

mile supply chain gaps 

Office space and infrastructure, 

mentoring to refine 

product/service idea 

(legitimacy, credibility) 

2 

eFarm Significant business 

constraints ranging from 

information deficits and lack 

of efficiency in the farm-to-

consumer value chain 

Expertise and access to business 

network to validate idea and pilot 

an MVP 

(legitimacy) 

2 

JobMatch Accessibility to target 

market, socio-economic and 

socio-cultural constraints 

Government funded TBI program 

for legitimacy and access to data 

3 

eLearn Affordability, HR resources 

trained to work in the e-

learning industry 

Basic infrastructure, networking, 

and mentoring 

3 RuralHealth Building the business model, 

training HR, leveraging 

TBI enabled basic business 

services and provided access to 
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technology, get doctors 

onboard, nurses, clinics, etc. 

business network and funding 

3 

eBiz Lack of established market 

and lack of awareness 

among potential customers 

Basic infrastructure and services 

to launch startup and connections 

with professional networks 

Table 5-1: Proposition 1 for India Cases 

The proposition was also supported in the Canadian context, where startups that faced 

medium to high levels of business constraints were dependent on TBI services for access to basic 

infrastructure as well as for funding and expertise. The Canadian startups were also seeking 

legitimacy and credibility for their businesses by joining a TBI and gaining reputability. 

CANADA 

TBI Org. Business Constraints TBI Role 

1 

SustainWater Financial constraints, lack of 

development time 

Access to business and technical 

experts, helped establish 

legitimacy 

1 

EasyImpact Financial constraints, lack of 

development time and skills 

Access to network, funding 

sources, mentors, and knowledge 

experts (legitimacy) 

1 
HealthNorth Expensive to develop 

proprietary solutions 

Access to business and funding 

networks, establish legitimacy 

2 
HealthSaaS Inability to acquire funding, 

hire staff 

TBI provided access to network, 

funding sources, mentors 

2 

SustainFood Needed to find a bottom-up 

approach to community 

empowerment, food 

sustainability, and CO2 

reduction 

Infrastructure, access to network, 

and experts 

2 

IndiNetwork Funding, technology, and 

operational costs 

Access to basic services, 

physical and digital 

infrastructure, access to network 

of VCs and business experts 

3 

eCope Lack of funds, content creation 

difficult 

Access to basic infrastructure 

and services, both digital and 

physical 

3 

EduRev Funding and finding investors 

that believed in the mission 

Access to basic infrastructure 

and services, both digital and 

physical 
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3 

SustainAudit Disruption of a traditional 

business model, connecting a 

supply chain-based ecosystem, 

driving sustainability decisions 

Access to basic infrastructure 

and services, both digital and 

physical, utilized TBI for basic 

business services 

Table 5-2: Proposition 1 for Canada Cases 

In both India and Canada, the level of support that resulted from the munificence of the 

TBI was contingent on the resources and capabilities of the TBIs. In both contexts, the TBIs 

offered traditional incubation, acceleration programs, and co-working spaces. Theoretically, these 

programs have different strategic goals and implications. Co-working spaces are oriented towards 

optimization and economies of scale; acceleration is oriented towards network effects and 

scalability; and traditional incubation is oriented towards building knowledge capabilities, 

absorptive capacity, and knowledge spillovers. This program-based orientation of the TBI is 

likely to moderate the relationship between the TBI and the startup. The goals of the startup 

determine which program it requires in order to succeed and the contextual intelligence of the 

founder may play a part in this decision-making. Nonetheless, it is safe to extend this proposition 

to include the role of the TBI. Therefore, I propose that: P1a: The TBI’s orientation moderates 

the relationship between business constraints and TBI resources and capabilities utilization (by 

the startup). We move to the next proposition which states that: 

P2: Firms that face more technology or IT/IS constraints are likely to develop stronger LEIT13 

capability. 

This proposition was found to be weakly supported in both the Indian and Canadian 

cases. The use of several SMACIT14 technologies and solutions is consistent throughout the 

cases. LEIT capability, which is built on the foundations of SMACIT, is fairly strong regardless 

of the level of technology constraints. One of the key factors that can explain the weak support is 

the role of the founder of the startup. In most of the cases where the level of technology constraint 

                                                      

13 Leveraging Emerging Information Technologies  
14 Social Media, Mobile, Analytics, Cloud, and Internet of Things 
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was low, the founder’s contextual and technological knowledge played a significant role with 

several founders admitting that they did not even consider technology to be a constraint and 

instead found it to be an enabler. Hence, the weak direct relationship between technology 

constraints and LEIT. Due to these factors, we can conclude that the founder’s technology and 

contextual knowledge moderates the relationship between technology constraints and LEIT 

capability. 

INDIA 

TBI Org. Technology Constraints LEIT 

1 

HealthChain Mainly focusing on cloud 

and mobile. Experienced 

tech entrepreneur did not 

consider technology to be a 

challenge 

High reliance on cloud and mobility 

to connect ecosystem participants 

1 

BioGas Physical and digital 

technology used in a fused 

manner; did not consider 

technology to be a challenge 

Less reliance on social media and 

cloud due to rural nature of 

customers, heavy use of IoT and 

analytics 

1 

IGG Although there was support 

from a tech-savvy 

workforce, the target 

population was fairly 

unfamiliar with use of 

technology 

Highly reliant on social media and 

SMS/App to reach customers and 

other stakeholders 

2 

eRetail Tech-savvy founders, 

familiarity with ERP, open 

source, cloud, and mobile 

technologies 

Relied heavily on cloud and mobile, 

social media for advertising and 

outreach, analytics built into product 

2 

eFarm Founders’ knowledge and 

expertise in technology. 

Familiarity with digital 

platform business and 

SMACIT 

Extensive use of social media for 

spreading awareness, use of mobile 

apps for data collection and feedback, 

and use of blogs for knowledge 

sharing 

2 

JobMatch Founders struggle to find 

skilled technology staff; 

technology resource 

shortages and poor 

infrastructure 

High dependency on cloud, mobile, 

and analytics 

3 

eLearn Mobile-based e-learning is a 

nascent industry; technology 

adoption 

SaaS model with support for analytics 

and mobile-driven learning 
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3 

RuralHealth Technology adoption and 

training in rugged, dusty, 

remote areas, network and 

data transmission issues, etc. 

High reliance on cloud, mobile, and 

analytics. Starting to explore IoT 

3 

eBiz Design technology to 

connect buyers and sellers in 

a trustworthy manner 

Cloud-based solution, use of social 

media to promote and create 

awareness, mobile app for 

connectivity 

Table 5-3: Proposition 2 for India Cases 

 

CANADA 

TBI Org. Technology Constraints LEIT 

1 

SustainWater Development of the platform 

and the apps, adoption by 

users, and designing features 

High dependence on cloud, social 

media, and mobile apps 

1 

EasyImpact Development of the platform 

and the apps, adoption by 

users, and designing features 

High dependence on cloud, social 

media, and mobile apps 

1 
HealthNorth Did not see technology as a 

constraint 

High dependence on cloud and 

mobile apps 

2 

HealthSaaS Development of the platform 

and the apps, adoption by 

users, and designing features 

High dependence on cloud, social 

media, and mobile apps 

2 

SustainFood Technology restricted to CO2 

reduction and not on wider 

societal impact, technology 

adoption and fusion 

challenges 

IoT, cloud, and mobile based 

solution, social media for 

marketing, outsourced technical 

development to India 

2 

IndiNetwork Tech-savvy founders, did not 

see technology as a constraint 

Migrated website from static, 

private servers to cloud and hosted 

solution, heavy social media use, 

mobile web enabled new website, 

analytics engine 

3 

eCope Effective video and story-

telling difficult 

High dependence on cloud, 

analytics, and mobile technology. 

Social media for promotion 

3 

EduRev Founder did not see IT as a 

constraint, hired skilled HR to 

build technology that was 

affordable and scalable 

Heavy dependence on cloud, 

mobile, and analytics 

3 
SustainWater Development of the platform 

and the apps, adoption by 

Cloud, mobile, social media, 

analytics, solutions were used 
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users, and designing features 

Table 5-4: Proposition 2 for Canada Cases 

We now move to proposition 3 which states that: 

P3: Firms that face more social constraints are likely to invest more in developing social 

engagement capabilities. 

We find that Proposition 3 was supported strongly in both India and Canada. In India, the 

severity of the social constraints in certain cases was higher. Hence the firms were required to 

dedicate a portion of their scare resources to the development of social engagement capability in 

order to reach their customers and establish themselves in the market. In cases where the 

customers were located in northern or rural communities, a stronger presence of the capability 

was observed. This is because the firms had to win the trust of the communities that they were 

engaging with in order to bring them on-board as customers. The barriers that prevented this were 

due to socio-economic, cultural, linguistic, and educational factors. In less severe conditions, we 

clearly observed a lower intensity of social engagement capability. Nonetheless, its importance to 

the business was acknowledged. Building trust with the local community, co-creating value with 

customers, empowerment of communities, and shaping an ecosystem that would be beneficial to 

the organization were key goals of building social engagement capability in India. The firms used 

a mix of offline and online technologies and practices to establish this capability. 

INDIA 

TBI Org. Social Constraints Social Engagement Capability 

1 

HealthChain Changing user behavior and 

perceptions regarding 

healthcare services 

Connection and collaboration across 

ecosystem (trust) 

1 

BioGas Building trust with rural 

communities, establishing a 

network, working to co-

create product according to 

their needs, learning to 

speak their language, etc. 

Use of local community contacts, 

understanding the unique social 

structures (trust) 

1 IGG Language and educational Enabling a sense of responsibility 
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barriers, dealing with local 

mafia, changing 

perceptions and social 

habits of customers 

among various communities and 

citizen volunteers (community, trust) 

2 

eRetail Changing and shaping 

behavior of users, 

improving their access to 

technology, access to 

mobile data plans, fear of 

losing employment due to 

technology 

Co-creation of app with remote 

location customers 

2 

eFarm Lack of technology 

adoption by farmers, lack 

of knowledge of organic 

food costs of consumers, 

disconnect between supply 

chain entities that were 

causing exploitation of 

farmers 

Educating consumers, filling the 

information and  trust deficits, 

improving efficiency and prices, 

community-oriented strategy, use of 

farmer 

(community, trust, empowerment) 

2 

JobMatch Difficult to engage with 

end-users, technology 

adoption, customization 

A mix of offline and online 

techniques to drive social 

engagement, important to win trust 

of customers, low-cost marketing 

ideas that had high visibility 

(spending discipline) 

3 

eLearn Behavior and attitude 

towards adoption of e-

learning 

Shaping of ecosystem of buyers and 

sellers through offline and online 

channels; Building trust with 

customers necessary first step 

3 

RuralHealth Rural populations don’t 

follow doctor’s advice well, 

low awareness regarding 

healthcare services, low 

trust 

Shaping and co-creation of 

ecosystem with NGO and medical 

partners, community partners 

3 

eBiz Customers did not want to 

share information readily 

Building relationships are most 

important for repeat customers, 

provide more affordable solutions 

than those already in the market 

Table 5-5: Proposition 3 for India cases 

The findings for the Canada cases were similar to those in the India cases. Social 

engagement capability was important for firms in order to create two-way communication 

channels with their customers and establish trust and a sense of community belonging. For firms 
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that were engaged with rural or northern communities, winning the trust of those communities 

was an important first step in engaging with them. Canadian firms also used a number of online 

and offline channels and media to build social engagement capability. 

CANADA 

TBI Org. Social Constraints Social Engagement Capability 

1 

SustainWater Achieving scale, lack of 

awareness about the 

platform, low visibility 

In order to drive users to the 

platform, use of social media and 

remote conferencing 

1 

EasyImpact Achieving scale, lack of 

awareness about the 

platform, low visibility 

Leveraged social media, radio, word-

of-mouth to bring awareness and 

gather people for a cause 

1 

HealthNorth Working with First Nations 

communities, winning their 

trust, social norms 

Leveraged partnerships with nurses 

association and government to seek 

buy-in of customers, built 

community relationships 

(Community, Trust) 

2 

HealthSaaS Achieving scale, lack of 

local entrepreneurial 

ecosystem 

Partnered with a co-founder who was 

already engaged in  healthcare 

delivery 

2 

SustainFood Access to vulnerable 

communities in need to 

such a solution, trust 

building 

Connected with unfamiliar 

indigenous communities and culture, 

used services of a First Nations 

consulting firm in the TBI 

2 

IndiNetwork Winning trust of the First 

Nations entrepreneurs was 

difficult, lack of awareness 

of platform 

Engaged with First Nations 

community leaders to get buy-in 

3 

eCope Sensitive topic, emotions of 

customers, cautious 

approach required 

Initial word-of-mouth promotion, 

direct engagement, sensitive, 

emotional subject required face-to-

face interaction 

3 

EduRev Breaking barriers of a top-

down approach to 

affordable education and 

making it a bottom-up 

approach 

Development of localized, 

customized content that was 

culturally and linguistically sensitive 

3 

SustainAudit Access to underserved and 

BoP communities, lack of 

connectivity, cultural 

issues, language issues 

Designed innovative ways to reach 

end-users in various contexts (IVR, 

USSD, SMS, etc.) 

Table 5-6: Proposition 3 for Canada cases 
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We move to proposition 4 which states that: 

P4: A greater dependence on the TBI is likely to lead to higher levels of business innovation 

through provision of greater basic resource affordances. 

 This proposition was supported by the data in the India cases. The data shows that those 

TBIs that offered basic infrastructure, access to business and technical knowledge networks and 

expertise, and provided access to funding were able to provide startups with higher levels of  

affordances. Using these affordances, startups strategically re-used their own scarce resources for 

business development purposes and also leveraged their legitimacy to access the knowledge and 

funding networks of the TBIs. In the table below, business affordances in green show that higher 

levels of affordances were generated and utilized while the yellow cells show that medium levels 

of affordances were generated. The resultant business innovation was high (green) when the 

business model was particularly difficult to establish (for example, when affordability was a key 

factor for the success of the model). Cases where the business innovation was achieved through 

enabling subscriptions and services were considered medium level (yellow).  

JobMatch was an exception to the general rule. In this case, in addition to being hosted by 

a TBI, the startup also participated in an incubation program offered by the government. This 

program offered startups that were working in the human resource development domain, an 

opportunity to access the government’s database where information was available on people who 

were part of the national skill development initiative launch by the federal government. It also 

provided the startups with opportunities to partner with the government on skill development 

programs and to link job seekers with potential employers. 

INDIA 

TBI Org. TBI Role Business Affordances Business Innovation 

1 

Health 

Chain 

Access to business 

and funding 

networks, 

establish 

legitimacy, and 

gain credibility 

Allowed investments in 

core product/service, 

experimentation, and 

marketing (resourceful 

reuse) 

BM highly focused on 

affordability, leveraged 

contextual knowledge 

from previous ventures 
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1 

BioGas Access to physical 

infrastructure and 

digital/IoT 

expertise lowered 

cost of 

product/service 

development 

Allowed investments in 

other, more critical areas 

of the business 

(resourceful reuse) 

Developed a low-cost, 

affordable BM with long 

term survival as the goal 

1 

IGG Access to business 

and funding 

networks, 

establish 

legitimacy, and 

gain credibility 

Allowed investments in 

other, more critical areas 

of the business 

(resourceful reuse) 

Sustainable business 

model,  break down 

existing model into 

smaller, more 

manageable processes 

2 

eRetail Office space and 

infrastructure, 

mentoring to 

refine 

product/service 

idea 

(legitimacy, 

credibility) 

Leveraged TBI brand 

name for networking 

and  business 

development 

(legitimacy) 

Freemium-Premium BM, 

avoided clashing with 

wholesale competitors 

(spending discipline), use 

of previous business 

experience and 

understanding of context 

2 

eFarm Expertise and 

access to business 

network to 

validate idea and 

pilot an MVP 

(legitimacy) 

Use of incubator 

physical and digital 

services and resources to 

reduce operational costs 

(operational frugality) 

Subscription based BM, 

digitizing the supply 

chain and value chain, 

establishing farmer and 

consumer cooperatives 

(ecosystem shaping); 

experience and 

understanding of context 

2 

Job 

Match 

Government 

funded TBI 

program for 

legitimacy and 

access to data 

Accessed TBI network 

for insights on 

government programs 

for skill development 

(legitimacy) 

Freemium-Premium 

model, focus on value 

creation, use of platform 

ecosystem and network 

effects 

(ecosystem shaping) 

3 

eLearn Basic 

infrastructure, 

networking, and 

mentoring 

Affordable TBI services 

allowed the use of 

funding and time 

towards business 

development 

(resourceful reuse) 

Focus on multiple 

business lines, freemium-

premium model, maintain 

high quality trainers as 

HR is a constant 

challenge 

3 

Rural 

Health 

TBI enabled basic 

business services 

and provided 

access to business 

network and 

funding 

Funding , training, and 

visibility 

(legitimacy) 

Innovative hub-and-spoke 

model aided by 

technology tools and 

community workers; Low-

cost design and pricing 

but designed for 

maximum coverage of 

patients 

3 eBiz Basic Established viability of Subscription-based model 
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infrastructure and 

services to launch 

startup and 

connections with 

professional 

networks 

business through expert 

advice; Knowledge 

gathering and expertise, 

mentorship 

(legitimacy) 

with value-added 

services; Connecting 

buyers and sellers in the 

most affordable manner 

Table 5-7: Proposition 4 for India cases 

 In the Canadian cases, the data support the proposition, although to a lesser extent than 

the India case data. In general, the Canadian startups were less dependent on the TBIs for basic 

business infrastructure and services. Nonetheless, the TBIs still played a crucial part in the 

providing affordances so that the startups were able to use their scare resources in an optimized 

and effective manner. Again, cases where the TBIs provided infrastructure as well as other 

services seemed to generate higher levels of affordances. In the table below, business affordances 

in green show that higher levels of affordances were generated and utilized while the yellow cells 

show that medium levels of affordances were generated. The resultant business innovation was 

high (green) when the business model was particularly difficult to establish (for example, when 

affordability was a key factor for the success of the model) and cases where the business 

innovation was achieved through enabling subscriptions and services were considered medium 

level (yellow). 

CANADA 

TBI 
Org. TBI Role Business 

Affordances 

Business Innovation 

1 

Sustain 

Water 

Access to business 

and technical 

experts, helped 

establish legitimacy 

Access to funds 

through TBI and 

grants allowed 

investments in core 

product/service 

Open data-based business 

model, freemium-

premium based on type of 

customer, free for public 

while government orgs. 

and private orgs pay for 

access to tools 

1 

Easy 

Impact 

Access to network, 

funding sources, 

mentors, and 

knowledge experts 

(legitimacy) 

Access to expertise in 

designing revenue 

streams and value 

proposition, 

validation of business 

model with experts 

Business model based on 

generating revenue 

through advertising and 

partnerships with SMEs 

for events and causes 
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1 

Health 

North 

Access to business 

and funding 

networks, establish 

legitimacy 

Validation of 

business model with 

experts 

Validation of business 

model with experts 

2 

Health 

SaaS 

TBI provided 

access to network, 

funding sources, 

mentors 

Access to business 

model development 

workshops via TBI 

Freemium-Premium 

business model, 

providing free services to 

healthcare and other 

industries to increase 

presence and collect 

feedback 

2 

Sustain 

Food 

Infrastructure, 

access to network, 

and experts 

Accessed TBI 

network to find 

partners, partnered 

with another TBI host 

company to learn 

social and cultural 

context of indigenous 

communities 

Strategic alliance based 

business model, 

community partnerships, 

multiple revenue streams, 

and strong emphasis on 

social justice 

2 

Indi 

Network 

Access to basic 

services, physical 

and digital 

infrastructure, 

access to network 

of VCs and 

business experts 

TBI facilitated 

potential partnership 

with other hosted 

firms 

Global platform, 

affordable, simple, and 

sustainable, focused on 

growth and freemium-

premium features 

3 

eCope Access to basic 

infrastructure and 

services, both 

digital and physical 

Access to network 

and funding (basic 

business affordance), 

leveraged TBI 

network to reach 

experts (legitimacy) 

Film and video content 

generated at low cost, 

freemium-premium model 

3 

EduRev Access to basic 

infrastructure and 

services, both 

digital and physical 

Funding , accessed 

network of experts of 

TBI, refined business 

model and services 

(legitimacy) 

Android based platform, 

no internet connectivity 

required, detection of 

user performance, 

affordability and 

scalability 

3 

SustainA

udit 

Access to basic 

infrastructure and 

services, both 

digital and 

physical, utilized 

TBI for basic 

business services 

Used services of TBI 

to engage with 

experts and refine 

business model, 

changed strategy 

from not-for-profit to 

for-profit (legitimacy) 

Affordability and 

accessibility at the core of 

the business model 

Table 5-8: Proposition 4 for Canada cases 
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Next, proposition 5 states that: 

P5: High levels of LEIT capability are likely to lead to higher levels of technology innovation 

through provision of better technology advancement affordances. 

This proposition found moderate levels of support in the India cases. Within the India 

cases, the startups tended to be more dependent on mobile, cloud, and social media dimensions 

and less on IoT and analytics. Technology affordances generated primarily from cloud and 

mobile dimensions meant that these technologies were allowing the startups to be flexible and 

scalable at relatively lower costs. This resulted in operational frugality for the startups. However, 

in other cases where mobile apps and cloud computing and storage were utilized as mechanisms 

for fusing physical and digital technologies, this resulted in higher technology innovation. Across 

most of the cases, the development of a digital platform was a key innovation. However, some 

platforms consisted of more embedded elements of LEIT than others. These platforms performed 

a number of functions and afforded additional opportunities to the startups to repurpose them and 

deploy them for alternative revenue generation streams. This resulted in further technology 

innovation. 

INDIA 

TBI 
Org. LEIT Capability Technology 

Affordances 

Technology 

Innovation 

1 

Health 

Chain 

High reliance on 

cloud and mobility 

to connect 

ecosystem 

participants 

SMACIT to optimize 

time of the doctors and 

prevent wastage of 

resources (operational 

frugality) 

Two-sided digital 

platform to integrate 

the demand and 

supply sides 

1 

BioGas Less reliance on 

social media and 

cloud due to rural 

nature of 

customers, heavy 

use of IoT and 

analytics 

Fusion of physical and 

digital technologies for 

the digestor and the 

grids and meters 

Digital platform used 

for aggregation and 

integration of physical 

and digital resources 

1 
IGG Highly reliant on 

social media and 

SMS/App to reach 

Fusion of physical and 

digital technologies; 

Digital platform with 

Use of digital platform 

and emerging  

technologies/design 
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customers and 

other stakeholders 

modules enabled by 

SMACIT 

for ecosystem 

orchestration 

2 

eRetail Relied heavily on 

cloud and mobile, 

social media for 

advertising and 

outreach, analytics 

built into product 

Scale and convenience 

through use of 

SMACIT/LEIT 

SaaS based digital 

platform to reduce 

information deficits 

among retailer, 

distributor, and 

manufacturer, multi-

lingual platform and 

app, flexibility and 

repurposing of 

platform for different 

industries(product-

service fusion) 

2 

eFarm Extensive use of 

social media for 

spreading 

awareness, use of 

mobile apps for 

data collection and 

feedback, and use 

of blogs for 

knowledge sharing 

Discounted access to 

AWS, Google Cloud, 

Android Dev. Kit, etc., 

Opensource software to 

keep costs low 

(operational frugality) 

Two-sided digital 

platform, mobile ERP 

system for farmers, 

Opencart for payments 

(low wastage, higher 

efficiency) 

2 

Job 

Match 

High dependency 

on cloud, mobile, 

and analytics 

Leveraged SMACIT to 

develop LEIT to take 

advantage of affordable, 

simple, scalable 

technologies 

(operational/Strategic 

frugality) 

Two-sided digital 

platform ecosystem, 

mobile enabled, web 

and mobile web 

supported, IVR 

innovation for 

illiterate users 

(inclusive innovation) 

3 

eLearn SaaS model with 

support for 

analytics and 

mobile-driven 

learning 

LEIT capability affords 

ability to reach the end-

users anywhere-anytime; 

Use of SaaS, cloud, 

mobile, web, analytics, 

and platform 

Digital platform 

designed for 

constraints such as 

slow network 

connectivity, slow 

processing 

smartphones 

3 

Rural 

Health 

High reliance on 

cloud, mobile, and 

analytics. Starting 

to explore IoT 

Development of simple, 

affordable, and 

accessible technology 

solutions 

Digital platform 

integrated various  

modules that were 

used by ecosystem 

participants 

3 

eBiz Cloud-based 

solution, use of 

social media to 

promote and create 

High digital and 

physical fusion of 

SMACIT technologies 

Digital platform with 

physical customer 

touchpoints and 

automation, match-
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awareness, mobile 

app for 

connectivity 

making algorithms, 

etc. 

Table 5-9: Proposition 5 for India cases 

Proposition 5 found moderate support in the Canadian cases. This was because in some 

cases, even when the LEIT capability was high, the affordances provided were at a medium to 

high level and the technology innovation was a medium level. This meant that even when the 

affordances were present, the actualization of those affordances was weaker which resulted in 

lower levels of technology innovation. Consider the case of  EasyImpact. Although EasyImpact 

was dependent on the cloud, social media, and mobile apps, its technology innovation in terms of 

the use of the digital platform was limited to customer outreach and communication. On the other 

hand, SustainFood with lower LEIT capability was able to design a digital platform with 

physical-digital product fusion thereby innovating at a higher level. This anomaly (which turned 

out to be a positive for SustainFood) could be attributed to the fact that SustainFood outsourced 

the development of its digital platform to a company in India that specializes in digital platform 

development. Similarly, SustainFood was able to leverage the services and knowledge of its 

developers who were immigrants to Canada and belonged to emerging countries to develop a 

platform for those contexts. 

CANADA 

TBI 
Org. LEIT Capability Technology Affordances Technology Innovation 

1 

SustainW

ater 

High dependence 

on cloud, social 

media, and 

mobile apps 

SMACIT for product-

service fusion that 

afforded test kit 

integration with the 

mobile and web platforms 

Development of a digital 

platform to generate 

value out of data and 

sharing 

1 

Easy 

Impact 

High dependence 

on cloud, social 

media, and 

mobile apps 

SMACIT provided 

affordance to design a 

light platform and utilize 

limited resources 

efficiently 

Development of a digital 

platform to generate 

value for communities, 

businesses, and investors 
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1 

Health 

North 

High dependence 

on cloud and 

mobile apps 

SMACIT provided 

affordance to design a 

light platform and utilize 

limited resources 

efficiently 

Development of a digital 

platform to generate 

value from data 

2 

Health 

SaaS 

High dependence 

on cloud, social 

media, and 

mobile apps 

Affordance to design a 

light platform and utilize 

limited resources 

efficiently. Use of 

SMACIT and AI-based 

optimization engines 

Development of niche 

SaaS solutions, cloud-

based technologies for 

internal and external 

operations, digital 

platforms for scheduling 

and mental health 

2 

Sustain 

Food 

IoT, cloud, and 

mobile based 

solution, social 

media for 

marketing, 

outsourced 

technical 

development to 

India 

The use of cloud-based 

IoT provided affordance 

to move away from 

designing technology for 

a single application or 

singular use paradigm 

and instead developed a 

flexible platform for 

multiple uses 

Fusion of physical and 

digital technologies, 

created a digital 

platform to track 

operational and business 

metrics, platform 

provides connectedness 

to communities and 

partners 

2 

Indi 

Network 

Migrated website 

from static, 

private servers to 

cloud and hosted 

solution, heavy 

social media use, 

mobile web 

enabled new 

website, analytics 

engine 

Use of cloud hosting 

afforded developing a  

platform approach, 

simplified the UI/UX 

based on customer 

feedback 

Redesigned as online 

platform to start 

generating revenue and 

communicating, 

connecting with other 

businesses 

3 

eCope High dependence 

on cloud, 

analytics, and 

mobile 

technology. 

Social media for 

promotion 

Visual integration, moved 

away from text, used 

personal experience and 

expertise for video 

content creation, use of 

cloud and analytics 

Designed digital 

platform to be 

affordable, scalable, and 

accessible 

3 

EduRev Heavy 

dependence on 

cloud, mobile, 

and analytics 

Social, technical, and 

cultural sensitivities taken 

into consideration, 

afforded simple and 

intuitive interfaces and 

content 

Digital platform with 

affordable, accessible, 

scalable business model 

based on tablet hardware 

and software content 

delivery 

3 
SustainA

udit 

Cloud, mobile, 

social media, 

analytics, 

SMACIT technologies 

afforded solutions that  

were necessary for 

SaaS based access to 

digital platform, mobile, 

voice, data, multiple 
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solutions were 

used 

addressing the contextual 

constraints 

channel support 

Table 5-10: Proposition 5 for India cases 

Next, proposition 6 states that: 

P6: High levels of social engagement capabilities are likely to lead to higher levels of FITIC 

through better community engagement affordances. 

This proposition found strong support in the India cases. A clear high-high-high and 

medium-medium-medium pattern emerged for all the cases (see the table 5-11 below), except for 

eRetail and JobMatch. Social innovation is enabled by social affordances created by social 

engagement capability. The importance of social engagement in emerging countries is 

demonstrated by this finding. As remote, rural, and village or tribal communities are 

geographically distant and technologically disconnected, engagement with these populations 

becomes more challenging. In order to succeed, firms need to dedicate scare resources to 

establishing channels of communication, trust, and support with these communities. In the 

absence of such a capability, firms may be unable to compete or be at a disadvantage in emerging 

countries. Although JobMatch and eRetail also focused on social innovation, their target 

customers were mostly in urban or semi-urban areas which were not as difficult to access as rural 

areas, so their customers could find basic amenities and infrastructure. Hence, the demand for 

social innovation programs to be built into the product or service offerings was much lower.  

Through affordances that provided opportunities for value co-creation with and 

empowerment of underprivileged communities, social innovation could be fostered in those 

communities. Stronger instances of social innovation occurred when customers had access to 

affordable solutions, opportunity to earn dignified livelihoods, and access to high-quality but 

affordable healthcare. It is worth noting that the foundation for social innovation was related to 

the existence of stronger social constraints and institutional voids. Although the voids can be 
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addressed by business model innovations, to address the social constraints, it appears that firms 

must develop strong social innovation capabilities. 

INDIA 

TBI 
Org. Social Engagement 

Capability 

Social Affordances Social Innovation 

1 

Health 

Chain 

Connection and 

collaboration across 

ecosystem (trust) 

Co-creation of digital 

platform with 

ecosystem 

participants (value 

co-creation) 

Patient accessibility to 

high-quality care 

1 

BioGas Use of local 

community contacts, 

understanding the 

unique social 

structures (trust) 

Social harmony from 

grid sharing without 

friction between 

communities 

Community-based 

collaborative use of 

grid 

1 

IGG Enabling a sense of 

responsibility among 

various communities 

and citizen volunteers 

(community, trust) 

Shaped ecosystem 

connecting 

customers, NGOs, 

government services, 

and ragpickers 

Alleviated social 

problems for ragpickers 

and provided dignified 

livelihood 

2 

eRetail Co-creation of app 

with remote location 

customers 

Connectedness to the 

customer both 

physically and 

digitally, customer 

seen as a stakeholder 

(empowerment) 

Supplementary 

programs to create 

awareness and educate 

potential customers 

2 

eFarm Educating consumers, 

filling the information 

and  trust deficits, 

improving efficiency 

and prices, 

community-oriented 

strategy, use of farmer 

(community, trust, 

empowerment) 

Transparency in the 

supply chain; QR 

codes for uneducated 

farmers and 

consumers; 

traceability of 

information about 

food; localization of 

sourcing, storage, 

delivery 

(empowerment) 

Better price and 

livelihood for farmers, 

dignified life, 

elimination of 

exploitation, high-

quality organic food for 

consumers, transparent 

information and trust 

building with 

consumers 

2 

Job 

Match 

A mix of offline and 

online techniques to 

drive social 

engagement, important 

to win trust of 

customers, low-cost 

marketing ideas that 

Focus on local 

customizations 

helped develop 

further innovations 

and learn about user 

preferences 

(empowerment) 

Affordability of the 

services, local 

languages, better jobs 
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had high visibility 

(spending discipline) 

3 

eLearn Shaping of ecosystem 

of buyers and sellers 

through offline and 

online channels; 

Building trust with 

customers necessary 

first step 

Design for behavioral 

and attitude change; 

Enable anytime-

anywhere training, 

mobile authenticated 

attendance, etc. 

Changed behavior and 

attitudes of employees 

towards e-training, 

higher attendance 

recorded for training 

sessions, employee 

engagement at higher 

levels 

3 

Rural 

Health 

Shaping and co-

creation of ecosystem 

with NGO and 

medical partners, 

community partners 

Addressed a number 

of health and 

environmental issues 

using the data 

collected via the 

platform 

Healthcare support for 

populations in remote 

areas at affordable 

prices, access to high-

quality health workers, 

higher rates of pre and 

post-natal support, 

lower infant mortality 

rates, higher post-

pregnancy survival 

rates 

3 

eBiz Building relationships 

are most important for 

repeat customers, 

provide more 

affordable solutions 

than those already in 

the market 

Gaining trust of the 

market through 

events, education, 

and awareness. Use 

of social media 

integration with 

platform 

Gaining trust of the 

market through events, 

education, and 

awareness. Use of 

social media 

integration with 

platform 

Table 5-11: Proposition 6 for India cases 

This proposition found strong support in the Canada cases. A clear high-high-high and 

medium-medium-medium pattern emerged for all cases (see table below). Once again, this 

indicates that social constraints drive firms to develop social engagement capability. Social 

engagement capability provides certain social affordances. Firms leverage these affordances to 

create social innovation programs and offer these programs packaged with their product/services. 

From a theoretical point of view, this could be seen as a nomological network of constructs that 

lead to social innovation or as a configuration of elements that when combined with one another, 

lead to social innovation outcomes. The equifinality of the paths to achieve social innovation can 

also be observed in these findings, suggesting that firms can create social innovation and social 
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impact in multiple ways. However, such observations can be better assessed using configurational 

analyses in future research. 

CANADA 

TBI 

Org. Social 

Engagement 

Capability 

Social Affordances Social Innovation 

1 

SustainW

ater 

In order to drive 

users to the 

platform, use of 

social media and 

remote 

conferencing 

Development of 

ecosystem through 

democratization of data 

and value co-creation 

Leverage the platform as 

a citizen science platform 

to provide access to open 

data to local and global 

communities 

1 

Easy 

Impact 

Leveraged social 

media, radio, 

word-of-mouth to 

bring awareness 

and gather people 

for a cause 

Development of 

ecosystem through 

value co-creation in 

online and offline 

channels 

Access and ease of 

participation for local 

communities and 

businesses in programs to 

help vulnerable 

populations 

1 

Health 

North 

Leveraged 

partnerships with 

nurses association 

and government to 

seek buy-in of 

customers, built 

community 

relationships 

(Community, 

Trust) 

Development of 

ecosystem with buy-in 

from various 

participants, co-

creation of data that 

was required in the 

system 

Bring solutions to 

vulnerable populations at 

minimum cost and 

provide affordable 

service to local 

communities 

2 

Health 

SaaS 

Partnered with a 

co-founder who 

was already 

engaged in  

healthcare 

delivery 

Access to policy 

makers, generate 

awareness and promote 

the solutions 

Bring solutions to other 

industries in local 

community, provided free 

access 

2 

Sustain 

Food 

Connected with 

unfamiliar 

indigenous 

communities and 

culture, used 

services of a First 

Nations consulting 

firm in the TBI 

Communicated with 

leaders of Indigenous 

communities and built 

relationships and trust 

Strategic alliances with a 

number of partners to 

empower vulnerable 

populations  and provide 

access to food sources 

that are affordable, 

accessible, and 

sustainable 

2 
Indi 

Network 

Engaged with 

First Nations 

community 

Worked with First 

Nations communities to 

remove barriers to 

Open new means to 

livelihood for First 

Nation communities, 
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leaders to get buy-

in 

adoption, built 

relationships and trust 

online marketplace, 

tourism, etc. 

3 

eCope Initial word-of-

mouth promotion, 

direct engagement, 

sensitive, 

emotional subject 

required face-to-

face interaction 

Enabled ecosystem of 

participants, human-to-

human connection 

Helping people who need 

more help than what 

existing resources are 

providing, provide help in 

dealing with grief 

3 

EduRev Development of 

localized, 

customized 

content that was 

culturally and 

linguistically 

sensitive 

Social, technical, and 

cultural sensitivities 

taken into 

consideration, afforded 

simple and intuitive 

interfaces and content 

Provided affordable 

education to underserved 

communities 

3 

SustainA

udit 

Designed 

innovative ways to 

reach end-users in 

various contexts 

(IVR, USSD, 

SMS, etc.) 

Customer outreach to 

create awareness in the 

ecosystem, build trust 

and relationships with 

customer communities 

Ability to gather data 

from the source instead of 

NGO based surveys, real 

supply chain 

sustainability and worker 

exploitation data 

Table 5-12: Proposition 6 for Canada cases 

Next, we move to proposition 7. 

P7: In frugal ecosystems, higher levels of FITIC are likely to lead to higher firm performance. 

P7a: Higher levels of business innovation lead to higher business impact. 

P7b: Higher levels of technology innovation lead to higher technology impact. 

P7c: Higher levels of social innovation lead to higher social impact. 

Although, business, technology, and social innovation are tightly fused within FITIC, in 

order to address this proposition, we take a bivariate approach to compare across the dimensions 

of FITIC and firm performance. Firm performance itself in frugal ecosystems is broader than 

purely economic or financial performance and includes technology and social performance. 

However, for the purposes of this chapter, to simplify our analyses and discussion, we only 

consider one dimension at a time. Proposition 7a was moderately supported by the data in the 

India cases. We qualify business impact as high when a tangible business benefit has been drawn 
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by the organization such as VC funding or high profitability or revenues. The limitation with this 

classification is that these firms are different from each other in their purpose and goals and this 

makes it challenging to obtain a standardized metric for business impact. Yet, applying the 

knowledge gained from the within-case analyses, the cases have been qualified according to their 

business impacts in their own ecosystems. At this point, it must be noted once again that FITIC is 

not a collection of business, technology, and social innovation strategies. FITIC is representative 

of the fusion of these strategies in order to address constraints in a frugal ecosystem and achieve 

success. With a bivariate comparison, the overall effects of FITIC are relatively negated, but 

nonetheless, it provides us with some interesting insights. 

INDIA 

TBI Org. Business Innovation Business Impact 

1 

Health 

Chain 

BM highly focused on affordability, 

leveraged contextual knowledge 

from previous ventures 

VC funding, growth, expansion 

1 

BioGas Developed a low-cost, affordable 

BM with long term survival as the 

goal 

Survival and growth (deferred 

gratification) 

1 

IGG Sustainable business model,  break 

down existing model into smaller, 

more manageable processes 

Survival and focus on long term 

growth (deferred gratification) 

2 

eRetail Freemium-Premium BM, avoided 

clashing with wholesale competitors 

(spending discipline), use of 

previous business experience and 

understanding of context 

Bootstrapped, no need to raise 

funds (business sustainability, 

survival) 

2 

eFarm Subscription based BM, digitizing 

the supply chain and value chain, 

establishing farmer and consumer 

cooperatives 

(ecosystem shaping); 

experience and understanding of 

context 

Financial benefits shared across 

ecosystem participants (business 

sustainability) 

2 

Job 

Match 

Freemium-Premium model, focus on 

value creation, use of platform 

ecosystem and network effects 

(ecosystem shaping) 

Recent infusion of $10 million by 

VCs (growth, expansion) 
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3 

eLearn Focus on multiple business lines, 

freemium-premium model, maintain 

high quality trainers as HR is a 

constant challenge 

Growth and expansion 

3 

Rural 

Health 

Innovative hub-and-spoke model 

aided by technology tools and 

community workers; Low-cost design 

and pricing but designed for 

maximum coverage of patients 

Self-sustainable, bootstrapped, 

paying customers, multiple lines of 

revenue 

3 

eBiz Subscription-based model with 

value-added services; Connecting 

buyers and sellers in the most 

affordable manner 

Growth and expansion 

Table 5-13: Proposition 7a for India cases 

Again, in the Canada cases Proposition 7a is moderately supported. However, the support 

is stronger than that observed in the India cases. In six out of the 9 cases, an exact match between 

business innovation levels and business impact levels was observed. This explains that in the 

Canadian ecosystem, having a frugal business model correlates with the creation of higher 

business impact, especially for startups that work in the technology or social sectors. The 

importance of the business model in a developed economy is further strengthened by this finding. 

However, this explains only 67% of the cases. There are still other factors that may explain the 

remaining 33%. Given the discrepancy in the findings between India and Canada, one of the 

plausible explanations may be the presence of institutional voids. In emerging economies, due to 

the inherent presence of a higher level of institutional voids, having a good business model that 

addresses those voids may not be enough to negate the effects of the voids themselves and 

institutional voids may still create an impediment for business development. However, in 

developed economies where institutional voids are present to a more limited extent, once a 

business model to negate those voids is created and implemented, the effects may be completely 

negated. This finding requires further investigation. 
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CANADA 

TBI Org. Business Innovation Business Impact 

1 

Sustain 

Water 

Open data-based business model, 

freemium-premium based on 

type of customer, free for public 

while government orgs. and 

private orgs pay for access to 

tools 

Focused on survival and growth 

(deferred gratification) 

1 

Easy 

Impact 

Business model based on 

generating revenue through 

advertising and partnerships with 

SMEs for events and causes 

Focused on affordability and 

growth 

(deferred gratification) 

1 

Health 

North 

Validation of business model 

with experts 

Focused on affordability and 

growth, seeking funding (deferred 

gratification) 

2 

Health 

SaaS 

Freemium-Premium business 

model, providing free services to 

healthcare and other industries to 

increase presence and collect 

feedback 

Revenue and paying customers, 

self-sustaining, growth-oriented 

2 

Sustain 

Food 

Strategic alliance based business 

model, community partnerships, 

multiple revenue streams, and 

strong emphasis on social justice 

Growth oriented approach to 

increase number of projects and 

ROI 

2 

Indi 

Network 

Global platform, affordable, 

simple, and sustainable, focused 

on growth and freemium-

premium features 

Secured grants and funding, 

focused on long-term growth 

3 

eCope Film and video content 

generated at low cost, freemium-

premium model 

Focused on growth and survival, 

partnership with CMHA 

3 

EduRev Android based platform, no 

internet connectivity required, 

detection of user performance, 

affordability and scalability 

Self-sustainable, bootstrapped, 

growth, expansion, and survival 

3 
SustainA

udit 

Affordability and accessibility at 

the core of the business model 

Growth, survival, and expansion, 

self-sustainable, paying customers 

Table 5-14: Proposition 7a for Canada cases 

Next, we move to Proposition 7b. Proposition 7b was strongly supported by the data in 

the India cases. This finding reiterates the importance of SMACIT, LEIT and digital platforms in 
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general for emerging markets. The most common technology impact resulting from platforms-

based technology innovation is the scale and scope of the network that platforms can span. When 

firms in emerging markets try to shape ecosystems in order to collaboratively address a certain 

societal problem, a digital platform assists in engaging with the users, collecting usage metrics, 

and providing a seamless user experience using multiple channels and media. Backend analytics 

collect data, provide analyses regarding the user experience, and allow the platform designers to 

make real-time updates. Platforms are also used to connect two entities that may previously have 

been disconnected and to foster an entirely new way of delivering value to both entities. 

However, it is important to note that digital platforms are not easy to design and manage and must 

be supported by a strong business model that augments the capabilities of the platform. In the 

India cases, tracking metrics was considered a mid-level impact while the ability to track, 

accumulate, and analyze metrics was considered high-level impact. 

INDIA 

TBI Org. Technology Innovation Tech Impact 

1 

Health 

Chain 

Two-sided digital platform to 

integrate the demand and 

supply sides 

User adoption and customer experience 

1 

BioGas Digital platform used for 

aggregation and integration of 

physical and digital resources 

Ease of use and user adoption of physical 

and digital technologies 

1 

IGG Use of digital platform and 

emerging  technologies/design 

for ecosystem orchestration 

Metrics to track user interactions. Mobile 

apps for success. 

2 

eRetail SaaS based digital platform to 

reduce information deficits 

among retailer, distributor, and 

manufacturer, multi-lingual 

platform and app, flexibility and 

repurposing of platform for 

different industries(product-

service fusion) 

Metrics for platform and user interaction 

2 

eFarm Two-sided digital platform, 

mobile ERP system for farmers, 

Opencart for payments (low 

wastage, higher efficiency) 

Built-in analytics platform to track 

metrics, mobile data collection and 

feedback, IoT and sensors for storage and 

tracking 
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2 

Job 

Match 

Two-sided digital platform 

ecosystem, mobile enabled, 

web and mobile web supported, 

IVR innovation for illiterate 

users 

(inclusive innovation) 

Analytics and mobile driving better job 

matching 

3 

eLearn Digital platform designed for 

constraints such as slow 

network connectivity, slow 

processing smartphones 

Tracking technology performance with 

standard metrics 

3 

Rural 

Health 

Digital platform integrated 

various  modules that were used 

by ecosystem participants 

Unique digital platform using SMACIT 

solutions, number of health technology 

integration 

3 

eBiz Digital platform with physical 

customer touchpoints and 

automation, match-making 

algorithms, etc. 

Platform gaining high visibility in 

investor communities; Localization and 

customization, customer satisfaction 

Table 5-15: Proposition 7b for India cases 

The proposition found support in the data for the Canada cases. In the Canada cases, the 

digital platforms were used as tools to synchronize the activities among startups, their customers, 

and the ecosystems that the startup was participating in. Most startups used the platform and its 

modules to track metrics regarding user adoption and user experience. However, some of the 

more innovative uses included integration of the platform with IVR, USSD, IoT sensors, learning 

and psychometric analyses, etc.  

CANADA 

TBI Org. Technology Innovation Tech Impact 

1 

Sustain 

Water 

Development of a digital 

platform to generate value 

out of data and sharing 

User adoption and customer experience, 

metrics integrated into platform, reports 

and dashboards 

1 

Easy 

Impact 

Development of a digital 

platform to generate value 

for communities, 

businesses, and investors 

Ease of use and user adoption of app and 

platform, metrics integrated into platform 

1 

Health 

North 

Development of a digital 

platform to generate value 

from data 

Metrics to track user interactions, mobile 

app for tracking success 

2 Health Development of niche SaaS 

solutions, cloud-based 

Metrics integrated into platform, user 

adoption and new customer sign-up, 
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SaaS technologies for internal 

and external operations, 

digital platforms for 

scheduling and mental 

health 

reporting tools and dashboards 

2 

Sustain 

Food 

Fusion of physical and 

digital technologies, created 

a digital platform to track 

operational and business 

metrics, platform provides 

connectedness to 

communities and partners 

Tracked technology metrics through IoT 

sensors, predictability for failures built-in 

2 

Indi 

Network 

Redesigned as online 

platform to start generating 

revenue and 

communicating, connecting 

with other businesses 

Collected technical metrics through 

analytics user interface and user adoption 

tracked 

3 

eCope Designed digital platform 

to be affordable, scalable, 

and accessible 

Digital platform provides analytics, 

security and privacy concerns addressed 

3 

EduRev Digital platform with 

affordable, accessible, 

scalable business model 

based on tablet hardware 

and software content 

delivery 

Built-in analytics engine on the platform, 

SMACIT supporting technologies 

3 

SustainA

udit 

SaaS based access to digital 

platform, mobile, voice, 

data, multiple channel 

support 

Localization and customization, customer 

satisfaction, analytics and data built-in to 

platform 

Table 5-16: Proposition 7b for Canada cases 

 Next, we address Proposition 7c. The India case data support Proposition 7c with high 

social innovation capability leading to high levels of social impact. We qualify social impact as 

high when it has positive outcome effects that go beyond the individual firm and prove to be 

beneficial to the ecosystem and other entities within the ecosystem. The social innovation 

initiatives of the firms match fairly well with their outcomes in terms of the impact as these 

initiatives are much needed in resource-constrained environments. The initiatives act as trust-

building mechanisms which have a positive effect on the social fabric of the communities and in 

turn drive customers to engage with the firms. In part, because of the industry sector of some of 
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the firms in the sample, specifically those that were engaged in agriculture or environmental 

businesses, were able to achieve triple bottom line impact – with positive financial, social, and 

environmental impacts. In part, triple bottom line impact was also a result of the frugal strategies 

that were utilized by the firms. Firms that made social missions a part of their strategy were able 

to achieve triple bottom line results. For example, firms that worked with other participants 

within the ecosystem to promote transparency, empower communities, provide dignified 

livelihoods, or establish social harmony were observed to be more likely to achieve triple bottom 

line impact. Only in one case, that of eLearn, the social impact was observed to be low. This was 

because the founder was unable to gain access to the right authorities to influence the policy 

changes that would bring about the social impact he was hoping for. 

INDIA 

TBI Org. Social Innovation Social Impact 

1 

Health 

Chain 

Patient accessibility to 

high-quality care 

Improvement in quality of care, lower 

rate of doctor interruptions, improved 

medical industry collaboration and 

communication 

1 

BioGas Community-based 

collaborative use of grid 

Reduction in pollutant levels, Providing 

affordable and clean cooking gas to rural 

households 

(triple bottom line) 

1 

IGG Alleviated social problems 

for ragpickers and 

provided dignified 

livelihood 

Improvement in standard of living for 

ragpickers, more recycling, 

environmental impacts (triple bottom 

line) 

2 

eRetail Supplementary programs 

to create awareness and 

educate potential 

customers 

Helping kirana stores move to a digitized 

procurement platform and getting 

distributors visibility in remote markets 

(transparency) 

2 

eFarm Better price and livelihood 

for farmers, dignified life, 

elimination of 

exploitation, high-quality 

organic food for 

consumers, transparent 

information and trust 

building with consumers 

Distribution of profits among farmers 

and consumer cooperatives, informed 

conscious consumers, sustainability of 

environment, recycling of waste (triple 

bottom line) 
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2 

Job 

Match 

Affordability of the 

services, local languages, 

better jobs 

Shaping government policy on BoP jobs; 

poverty alleviation, reduce exploitation 

of job seekers 

3 

eLearn Changed behavior and 

attitudes of employees 

towards e-training, higher 

attendance recorded for 

training sessions, 

employee engagement at 

higher levels 

Impacts within clients and industry; No 

policy work so far, but potentially in the 

future 

3 

Rural 

Health 

Healthcare support for 

populations in remote 

areas at affordable prices, 

access to high-quality 

health workers, higher 

rates of pre and post-natal 

support, lower infant 

mortality rates, higher 

post-pregnancy survival 

rates 

Visible change in community health 

outcomes, several awards for social 

impact 

3 

eBiz Gaining trust of the 

market through events, 

education, and awareness. 

Use of social media 

integration with platform 

Sharing of customer experience; 

Customer success (Closing the deal) 

Table 5-17: Proposition 7c for India cases 

The Canada case data support Proposition 7c. Most of the cases with high and medium 

levels of social innovation capability match with social impact with equivalent levels. With 

HealthSaas, the impact was low as the founder had not planned any strategic social innovation 

initiatives, but was planning to formally launch such initiatives in the future. Similarly 

SustainFood was setting up projects and some pilot projects were being conducted, but it did not 

have details regarding their social impact. 

CANADA 

TBI Org. Social Innovation Social Impact 

1 

Sustain 

Water 

Leverage the platform as a 

citizen science platform to 

provide access to open data to 

local and global communities 

Free, crowd-sourced management and 

monitoring of water bodies, foster 

sense of community and belonging 

among local and global water 

conservation enthusiasts 
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1 

Easy 

Impact 

Access and ease of 

participation for local 

communities and businesses 

in programs to help 

vulnerable populations 

Improvement in reach and 

accessibility of NGOs and charities, 

efficient collection of resources 

required to help vulnerable 

populations 

1 

Health 

North 

Bring solutions to vulnerable 

populations at minimum cost 

and provide affordable 

service to local communities 

Helping nurses working with 

HIV/AIDS, Hepatitis, and 

Tuberculosis patients in First Nations 

territories work more efficiently 

2 

Health 

SaaS 

Bring solutions to other 

industries in local 

community, provided free 

access 

Plan for giving back to local 

ecosystem, respectful of local 

ecosystem and TBI services despite 

shortfalls 

2 

Sustain 

Food 

Strategic alliances with a 

number of partners to 

empower vulnerable 

populations  and provide 

access to food sources that 

are affordable, accessible, and 

sustainable 

Access to affordable, sustainable food 

sources empowerment of vulnerable 

populations 

2 

Indi 

Network 

Open new means to 

livelihood for First Nation 

communities, online 

marketplace, tourism, etc. 

Global impact, growth in other 

countries, improving lives of people 

and businesses in Northern Canada 

3 

eCope Helping people who need 

more help than what existing 

resources are providing, 

provide help in dealing with 

grief 

Addressed mental health voids and 

provided new channel for helping 

people overcome grief 

3 

EduRev Provided affordable education 

to underserved communities 

Data directly from remote populations 

where no data has been collected 

before, access to education and social 

empowerment 

3 

SustainA

udit 

Ability to gather data from 

the source instead of NGO 

based surveys, real supply 

chain sustainability and 

worker exploitation data 

Empowered communities, transparent 

workforce, dignity of labor, evidence-

based decision-making, healthy 

supply chains 

Table 5-18: Proposition 7c for Canada cases 

Next, we address Proposition 8, which states that: 

P8: In frugal ecosystems, business, technology, and social “constraint-solution pairs” together 

lead to higher levels of FITIC. 
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In order to explain how constraint-solution pairs lead to FITIC, it is important to first 

derive an overall rating for FITIC for each firm within the country. The table below helps with 

deriving this overall FITIC rating. Using data from the previous tables and keeping the color 

codes for the  columns the same, the levels for business innovation, technology innovation, and 

social innovation are visualized. The resulting table is presented below with the FITIC rating 

levels for all the Indian firms. The color coding scheme remains the same as previously described 

with green for high, yellow for medium, and red for low. 

INDIA FITIC 

Org. Business 

Innovation 

Technology 

Innovation 

Social  

Innovation 
FITIC 

Health 

Chain 

BM highly focused 

on affordability, 

leveraged 

contextual 

knowledge from 

previous ventures 

Two-sided digital 

platform to integrate 

the demand and 

supply sides 

Patient 

accessibility to 

high-quality care 
MEDIUM 

BioGas Developed a low-

cost, affordable 

BM with long term 

survival as the goal 

Digital platform used 

for aggregation and 

integration of 

physical and digital 

resources 

Community-based 

collaborative use 

of grid HIGH 

IGG Sustainable 

business model,  

break down 

existing model into 

smaller, more 

manageable 

processes 

Use of digital 

platform and 

emerging  

technologies/design 

for ecosystem 

orchestration 

Alleviated social 

problems for 

ragpickers and 

provided dignified 

livelihood 

MED-

HIGH 

eRetail Freemium-

Premium BM, 

avoided clashing 

with wholesale 

competitors 

(spending 

discipline), use of 

previous business 

experience and 

understanding of 

context 

SaaS based digital 

platform to reduce 

information deficits 

among retailer, 

distributor, and 

manufacturer, multi-

lingual platform and 

app, flexibility and 

repurposing of 

platform for different 

industries (product-

service fusion) 

Supplementary 

programs to create 

awareness and 

educate potential 

customers 

MEDIUM 
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eFarm Subscription based 

BM, digitizing the 

supply chain and 

value chain, 

establishing farmer 

and consumer 

cooperatives 

(ecosystem 

shaping); 

experience and 

understanding of 

context 

Two-sided digital 

platform, mobile ERP 

system for farmers, 

Opencart for 

payments (low 

wastage, higher 

efficiency) 

Better price and 

livelihood for 

farmers, dignified 

life, elimination of 

exploitation, high-

quality organic 

food for 

consumers, 

transparent 

information and 

trust building with 

consumers 

HIGH 

Job 

Match 

Freemium-

Premium model, 

focus on value 

creation, use of 

platform ecosystem 

and network effects 

(ecosystem 

shaping) 

Two-sided digital 

platform ecosystem, 

mobile enabled, web 

and mobile web 

supported, IVR 

innovation for 

illiterate users 

(inclusive innovation) 

Affordability of 

the services, local 

languages, better 

jobs 
MED-

HIGH 

eLearn Focus on multiple 

business lines, 

freemium-premium 

model, maintain 

high quality 

trainers as HR is a 

constant challenge 

Digital platform 

designed for 

constraints such as 

slow network 

connectivity, slow 

processing 

smartphones 

Changed behavior 

and attitudes of 

employees 

towards e-training, 

higher attendance 

recorded for 

training sessions, 

employee 

engagement at 

higher levels 

MED-

HIGH 

Rural 

Health 

Innovative hub-

and-spoke model 

aided by 

technology tools 

and community 

workers; Low-cost 

design and pricing 

but designed for 

maximum coverage 

of patients 

Digital platform 

integrated various  

modules that were 

used by ecosystem 

participants 

Healthcare support 

for populations in 

remote areas at 

affordable prices, 

access to high-

quality health 

workers, higher 

rates of pre and 

post-natal support, 

lower infant 

mortality rates, 

higher post-

pregnancy 

HIGH 
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survival rates 

eBiz Subscription-based 

model with value-

added services; 

Connecting buyers 

and sellers in the 

most affordable 

manner 

Digital platform with 

physical customer 

touchpoints and 

automation, match-

making algorithms, 

etc. 

Gaining trust of 

the market through 

events, education, 

and awareness. 

Use of social 

media integration 

with platform 

MEDIUM 

Table 5-19: Proposition 8 for India cases 

In the case of HealthChain, the startup was faced with a fragmented value chain in the 

Indian healthcare industry and needed to develop a business model that integrated the different 

processes and entities within the value chain. The founder was tech-savvy and therefore 

technology was seen as an enabler and not a constraint. He leveraged SMACIT to develop a 

smartphone focused digital platform that alleviated the business constraints that HealthChain 

faced. The social constraints that HealthChain faced were related to changing doctor, industry 

representative, and patient behavior to enable better healthcare outcomes. HealthChain was able 

to achieve this by designing different app modules of the platform to work with each of these 

entities but integrate the data seamlessly with the digital platform. The overall FITIC level of 

medium is reflective of the fact that finding a viable business model was more challenging than 

designing the technology solution and changing user behavior. 

In the case of BioGas, the startup had to engage with rural customers and faced 

significant challenges to establish a viable business model. Socially, it was difficult to build trust 

with rural communities to co-create a product/service mix that met their needs. However, a tech-



 

493 

 

savvy founding team saw technology as an enabler and innovated to create a digital platform 

solution that fused the physical biogas equipment with a digital platform using IoT-based sensor 

technology. It then combined this with a business model that was centered on affordability, 

sustainability, and long term growth. These characteristics are reflected in the overall FITIC 

rating of high. 

 IGG encountered a fragmented waste collection and recycling ecosystem, that was 

difficult to monetize. It did not face severe funding issues, had access to tech-savvy HR, and was 

familiar with designing technology solutions. Socially, it was faced with language and education 

barriers in engaging with its customers. It also needed to change perceptions of the city’s 

residents regarding waste recycling, and shape the social habits of customers. It designed a 

sustainable business model by monetizing every step of the waste recycling value chain, 

developed a mobile phone-based digital platform that connected all ecosystem participants, and 

provided a means for waste pickers to have a dignified livelihood. For IGG, the technology and 

social innovation dimensions were stronger or more fully developed than the business innovation 

dimension. One of the main reasons for this was that IGG did not face major funding issues and it 

was still experimenting with finding a long term revenue model. For this, it was planning to use 

the platform for other social causes such as agriculture and skill development and also monetize 

its data warehouse. These characteristics are reflected in its overall FITIC rating of medium-high. 

 eRetail faced financial constraints and was catering its services to micro retailers (kirana 

stores) and their unique business problems. It faced last-mile supply chain gaps. However, it had 

experienced, tech-savvy founders who knew how to leverage SMACIT technologies. Socially, 

eRetail needed to change and re-shape the behavior of the distributors and store owners and also 

improve access to information across its ecosystem. It designed a business model that was based 

on freemium-premium subscriptions, and developed a SaaS based digital platform to reduce 

information deficits among retailers, distributors, and manufacturers. The platform and various 
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mobile apps supported multiple languages, and the modules were designed to be flexible and 

scalable. Socially, the founder started supplementary programs to create awareness and educate 

potential customers (kirana store owners). Overall, the technology dimension was relatively 

stronger and the business and social dimensions were a bit weaker. This was also reflected in the 

interview where the founder mentioned that eRetail needed to refine its business model further 

but was very confident about the success of the digital platform. 

 eFarm faced significant business constraints ranging from information deficits and lack 

of efficiency in the farm-to-consumer value chain which resulted in lack of information and 

sourcing  transparency.  The founders were tech-savvy with expertise in terrace gardening and 

small-plot farming. Social constraints included connecting farmers to online marketplaces, 

elimination of middlemen, promoting information transparency in agriculture, and improving 

consumer awareness. eFarm designed a subscription-based business model while digitizing the 

supply chain and value chain, and establishing farmer and consumer cooperatives. Shaping such 

an ecosystem to fit its business model was an excellent innovation. It then developed a two-sided 

digital platform to connect consumers with farmers and integrated a mobile ERP system for 

farmers to enter data and track operations while consumers made purchases from the farmers 

directly on the platform. The resulting social innovation created substantial impact. eFarm 

provided better prices and livelihoods for farmers, helped eliminate exploitation, delivered high-

quality organic food for consumers, and provided transparency of information across the 

ecosystem. Thus, eFarm was able to develop a high FITIC with  equally strong business, 

technology, and social innovation dimensions. 

 JobMatch encountered a market with bottom-of-the-pyramid (BoP) users who were also 

illiterate and who faced financial, socio-economic and socio-cultural constraints. The founders 

also struggled to find skilled technology staff as hiring highly skilled workers was expensive. 

Socially, it faced constraints due to the difficulty in engaging with end-users, promoting 
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technology adoption, and several technology customization and localization issues. It developed a 

freemium-premium business model which focused on value creation for all entities across the 

ecosystem, but it was expensive to sustain such a model in the long term. It also developed a two-

sided digital platform ecosystem that was mobile enabled with web and mobile web support, 

IVR15 support and several innovative features for illiterate users. It created social impact by 

providing affordable access to its services, local language support, and access to better jobs as a 

means to poverty alleviation. In doing so, the technology and social innovation dimensions of 

JobMatch were observed to be stronger than its business innovation dimension. 

 eLearn encountered business constraints  such as poor affordability for e-learning 

programs and lack of HR resources trained to work in the e-learning industry. The lack of 

technology adoption by the training and workforce development industry was also a concern. 

Socially, the negative attitude of users towards adoption of e-learning was a significant challenge 

for growth of the business. eLearn addressed these constraints by focusing on multiple business 

lines for revenue, designing a freemium-premium business  model, and maintaining high quality 

trainers to serve clients. Technologically, eLearn developed a digital platform that accommodated 

constraints such as slow network connectivity, and slow processing smartphones. In terms of 

social innovation, it designed the learning modules to promote behavioral and attitude changes 

among users, and enabled anytime-anywhere training, mobile authenticated attendance, etc. for 

tracking, analyzing, and reporting user experience. Overall, it focused more strongly on its 

business and social innovation dimensions than its technology dimension. Hence, this is reflected 

in its FITIC rating of medium-high. 

 RuralHealth faced very strong business constraints and institutional voids. It was a 

challenge to establish a rural healthcare ecosystem in the absence of government healthcare 

centers. It faced technology constraints with low technology adoption and the need to train its 
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users to use equipment in rugged, dusty, remote areas, with network and data transmission issues. 

Customer education and awareness, as well as lack of affordability and access to high-quality 

healthcare, were major social constraints. To address these constraints, it designed an innovative 

hub-and-spoke business model aided by technology tools and community workers. It focused on 

low-cost design and pricing but maximized coverage of patients. It developed a digital platform 

that had multiple modules for each participant within the ecosystem and was a mobile-first 

platform that could collect and analyze data in real-time and provide meaningful insights. 

Socially, RuralHealth was able to address a number of health and environmental issues using the 

data collected via the platform. The design and feature fit of the platform was very tightly 

coupled with the constraints of the environment. As a result, all three dimensions of business, 

technology, and social innovation were observed to be strong, leading to a high FITIC rating.  

eBiz encountered lack of an established market and lack of awareness among potential 

customers about buying and selling services for SMEs. It needed to design technology to connect 

buyers and sellers in a trustworthy manner and, socially, it needed to create awareness and to train 

users to share information on its platform. It designed a subscription-based model with value-

added services to connect buyers and sellers through an affordable channel. Its digital platform 

had physical customer touch-points and built-in automation with match-making algorithms. 

Socially, it was gaining the trust of the market through events, education, and awareness drives, 

using social media integration on its platform. Overall, all of its FITIC dimensions were found to 

be at a medium level considering that the majority of its impact was focused on technology alone. 

Next, we examine the Proposition 8 for the Canadian cases. 

CANADA FITIC 

Org. Business 

Innovation 

Technology 

Innovation 

Social Innovation 
FITIC 



 

497 

 

Sustain

Water 

Open data-based 

business model, 

freemium-

premium based on 

type of customer, 

free for public 

while government 

orgs. and private 

orgs pay for 

access to tools 

Development of a 

digital platform to 

generate value out of 

data and sharing 

Leverage the 

platform as a 

citizen science 

platform to provide 

access to open data 

to local and global 

communities 

MEDIUM 

Easy 

Impact 

Business model 

based on 

generating 

revenue through 

advertising and 

partnerships with 

SMEs for events 

and causes 

Development of a 

digital platform to 

generate value for 

communities, 

businesses, and 

investors 

Access and ease of 

participation for 

local communities 

and businesses in 

programs to help 

vulnerable 

populations 

MEDIUM 

Health 

North 

Validation of 

business model 

with experts; plans 

to monetize form 

data fields 

designed by 

nurses 

Development of a 

digital platform to 

generate value from 

data 

Bring solutions to 

vulnerable 

populations at 

minimum cost and 

provide affordable 

service to local 

communities 

MEDIUM-

HIGH 

Health 

SaaS 

Freemium-

Premium business 

model, providing 

free services to 

healthcare and 

other industries to 

increase presence 

and collect 

feedback 

Development of niche 

SaaS solutions, cloud-

based technologies for 

internal and external 

operations, digital 

platforms for 

scheduling and mental 

health 

Bring solutions to 

other industries in 

local community, 

provided free 

access MEDIUM 

Sustain 

Food 

Strategic alliance 

based business 

model, community 

partnerships, 

multiple revenue 

streams, and 

strong emphasis 

on social justice 

Fusion of physical and 

digital technologies, 

created a digital 

platform to track 

operational and 

business metrics, 

platform provides 

connectedness to 

communities and 

partners 

Strategic alliances 

with a number of 

partners to 

empower 

vulnerable 

populations  and 

provide access to 

food sources that 

are affordable, 

accessible, and 

sustainable 

MEDIUM-

HIGH 
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Indi 

Network 

Global platform, 

affordable, simple, 

and sustainable, 

focused on growth 

and freemium-

premium features 

Redesigned as online 

platform to start 

generating revenue and 

communicating, 

connecting with other 

businesses 

Open new means to 

livelihood for First 

Nation 

communities, 

online marketplace, 

tourism, etc. 

MEDIUM-

HIGH 

eCope Film and video 

content generated 

at low cost, 

freemium-

premium model 

Designed digital 

platform to be 

affordable, scalable, 

and accessible 

Helping people 

who need more 

help than what 

existing resources 

are providing, 

provide help in 

dealing with grief 

MEDIUM 

EduRev Android based 

platform, no 

internet 

connectivity 

required, detection 

of user 

performance, 

affordability and 

scalability 

Digital platform with 

affordable, accessible, 

scalable business model 

based on tablet 

hardware and software 

content delivery 

Provided affordable 

education to 

underserved 

communities 

HIGH 

SustainA

udit 

Affordability and 

accessibility at the 

core of the 

business model 

SaaS based access to 

digital platform, 

mobile, voice, data, 

multiple channel 

support 

Ability to gather 

data from the 

source instead of 

NGO based 

surveys, real supply 

chain sustainability 

and worker 

exploitation data 

HIGH 

Table 5-20: Proposition 8 for Canada cases 

SustainWater faced financial constraints and a severe lack of dedicated human resources 

for technical development. It also faced technology constraints such as complexity of 

development of the platform and the apps, slow adoption by users, and the design of appropriate 

features. Social constraints included lack of general public awareness about the platform and its 

low visibility for potential customers, making it difficult for them to discover the platform. To 

overcome these constraints, SustainWater designed a subscription-based business model 

providing free services to individuals and bundling the services as tools for corporations. It 

developed a digital platform to generate value out of data and sharing. Socially, it aimed to 
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leverage the platform as a citizen science platform to provide access to open data for local and 

global communities. Overall, it was observed that its technology dimension was stronger than its 

business and social dimensions, perhaps because its technology constraints were severe and it was 

ensuring that its digital platform could augment its business and social strategies. Overall, its 

FITIC was rated at a medium level. 

EasyImpact faced financial constraints, lack of development time and skills, and the lack 

of a viable charity-focused business model. It was also concerned about the lack of user adoption 

of its technology solution and the design of niche features that would aid the purpose of the 

organization.  Socially, it encountered a lack of awareness about the platform and its low 

visibility to potential customers. To surmount these challenges, EasyImpact created a freemium-

premium subscription-based business model that was social media-driven so that it could scale 

rapidly. Its digital platform was developed to create value for communities and businesses that 

participated in its charity events. To address social constraints, it made it accessible and easy for 

communities and local businesses to participate in programs to help vulnerable populations. The 

founder acknowledged that EasyImpact had found a viable business model and was refining its 

technology and social strategies to fit the business model. As a result, its business innovation 

dimension was found to be stronger than its social and technology dimensions. EasyImpact 

obtained an overall FITIC rating of medium. 

HealthNorth was operating in a difficult context that was northern and rural, and where it 

was expensive to develop proprietary solutions. It was also a challenge to connect digitally with 

end-users and train them for adoption of new technology. Several social, cultural, and language 

barriers were prevalent. However, HealthNorth leveraged cloud and mobile technology to its 

advantage. It created a business model that provided free service to First Nations populations and 

obtained revenue from government grants with plans to monetize the data that the nurses would 

collect. Therefore, its digital platform was designed to generate value from data and make it easy 
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to share data. It created a significant social impact by bringing healthcare technology solutions to 

vulnerable populations at minimum cost and was able to provide affordable service to those 

communities. Overall HealthNorth’s business and social innovation dimensions were observed to 

be stronger than its technology innovation dimension. When it develops the data monetization 

module, its technology will be fully aligned with its business model. It obtained a FITIC rating of 

medium-high. 

HealthSaaS encountered financial constraints, HR constraints, and technology constraints 

such as lack of user adoption and low scalability. It also faced social constraints such as the 

difficulty of breaking into the healthcare industry due to regulatory issues and common business 

practices that allow access to only a handful of vendors. To address these constraints, HealthSaaS 

designed a freemium-premium business model, providing free services to healthcare 

organizations and other industries to grow its presence and collect feedback. It also focused on 

developing niche SaaS solutions and cloud-based technologies for internal and external 

operations as well as a digital platforms for mental health rehabilitation. Socially, it was bringing 

its solutions to other industries in the local community (especially SMEs) and provided free 

access. Overall, the business, technology, and social innovation dimensions of HealthSaaS were 

found to be at a medium level. 

SustainFood was challenged to find a bottom-up approach to community empowerment, 

food sustainability, and CO2 reduction. The existing technology was restricted to CO2 reduction 

and did not create wider societal impact. This prompted the founder to find a better technology 

solution. Social constraints included the challenge of making new solutions accessible for 

vulnerable populations at affordable prices. SustainFood created strategic alliances with an 

innovative business model that emphasized social justice. To alleviate technology constraints, it  

created a digital platform that fused data from IoT based sensors, users, and other operational 

systems to track metrics and establish connectedness with communities and partners. In doing 
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this, it empowered vulnerable populations and provided access to food sources that were 

affordable, accessible, and sustainable. SustainFood’s technology and social innovation 

dimensions were found to be stronger than its business innovation dimension. Its overall FITIC 

rating was a medium-high. 

IndiNetwork faced business challenges in terms of finding funding for its operations, 

technology and HR costs. The tech-savvy founders did not see technology as a constraint and 

instead leveraged SMACIT to alleviate some of their constraints. The founders were aware that 

winning the trust of the First Nations entrepreneurs was difficult and the lack of awareness about 

their platform was preventing users from signing up. IndiNetwork’s business model was centered 

on a global platform that was affordable, simple, and sustainable, with freemium-premium 

features. The founders redesigned their initial website as online platform to start generating 

revenue and communicating and connecting with Indigenous businesses globally. IndiNetwork 

had created significant social impact by opening up new means to livelihood for First Nation 

communities, online marketplaces, and promoting tourism. Overall, its business and social 

dimensions were found to be stronger than its technology dimensions. It obtained a medium-high 

FITIC rating. 

eCope faced lack of funds as well as content creation, video and story-telling difficulties. 

Technologically, it faced security and privacy concerns with patients and grieving people 

accessing its platform. Socially, eCope was dealing with a sensitive topic that was emotional for 

potential users and called for a cautious approach. eCope was able to generate low-cost film and 

video content for the platform and combine it with a freemium-premium model. It designed the 

digital platform to be affordable, scalable, and accessible. It was able to help people who needed 

more help than what existing resources were providing to overcome their grief. eCope was still 

pilot testing its platform and the social responses of its users, but it had designed a viable business 

model. For these reasons, it obtained a medium rating for FITIC. 
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EduRev faced business constraints with respect to funding and finding investors that 

believed in the mission. Its technology constraints consisted of building a technology that was 

affordable and scalable even though the founder did not see technology  as a constraint and hired 

skilled technical staff. Socially, EduRev wanted to end a constraining, top-down approach to 

affordable education and make it a bottom-up approach so that good quality education could be 

accessible to vulnerable populations globally. It developed an Android-based platform business 

model that worked even without internet connectivity. The platform detected user performance 

and was centered on affordability and scalability. The technology was based on tablet hardware 

and software content delivery with user performance tracking. It provided affordable, culturally 

sensitive, multi-lingual, and socially relevant educational content as well as innovative hardware 

to global vulnerable communities. Its business, technology, and social innovation dimensions 

were found to be tightly integrated and aligned with its purpose. 

SustainAudit faced funding constraints and was aiming for the disruption of a traditional 

business model. It aimed to connect a supply chain-based ecosystem to drive sustainability 

decisions for its customers. It faced technology constraints as heavy technology customization 

was required as standardized technology failed in foreign contexts due to lack of access to 

underserved and BoP communities, lack of connectivity, cultural issues, and language barriers. It 

developed a business model that provided affordability to its global clients and accessibility to 

their supply chains. A SaaS-based  digital platform was built and it supported mobile, voice, data, 

and other multi-channel communication and collaboration. Socially, the startup was able to 

deliver higher value than its competitors because of its ability to gather data from the source 

instead of NGO-based surveys. It promoted real supply chain sustainability and reduced worker 

exploitation by third-party contractors of global clothing brands. For these reasons, its business, 

technology, and social innovation capabilities were found to be high. It obtained a high FITIC 

rating. 
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In summary, we conclude that support for Proposition was found in both the India and 

Canada cases. Therefore, business, technology, and social constraint-solution pairs in both 

emerging and developed contexts lead to higher levels of FITIC. 

Next, we address Proposition 9 which states that:  

P9: FITIC mediates the relationship between constraints and firm performance. 

From the explanation provided for the previous proposition and as shown in the table 5-

21 below, it is clear that the proposition is supported by the data for the India cases. For example, 

in the case of HealthChain, a medium level of FITIC indicates that it partially alleviated the 

business, technology, and social constraints it encountered. It did this by developing business, 

technology, and social innovations that were tightly integrated for the purpose of alleviation of 

the constraints. Without the mediation of FITIC, the research model suggests that the individual 

business, technology, and social capabilities that provide affordances to the startups would not 

have been actualized. Through FITIC, an actualization mechanism was created for the business, 

technology, and social affordances that were generated by the capabilities. There is strong support 

for Proposition 9.  

INDIA FITIC 

Org. 
FITIC 

Constraints (Business, Tech, 

Social) 

Impact (Business, Tech, 

Social) 

Health 

Chain 

MEDIUM 

Difficult context to operate in 

with several participants and a 

fragmented value chain 

 

Mainly focusing on cloud and 

mobile. Experienced tech 

entrepreneur did not consider 

technology to be a challenge 

 

Changing user behavior and 

perceptions regarding 

healthcare services 

 

VC funding, growth, expansion 

 

User adoption and customer 

experience 

 

Improvement in quality of care, 

lower rate of doctor 

interruptions, improved 

medical industry collaboration 

and communication 
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BioGas 

HIGH 

Rural customers, challenge to 

establish business model 

 

Physical and digital technology 

used in a fused manner; did not 

consider technology to be a 

challenge 

 

Building trust with rural 

communities, establishing a 

network, working to co-create 

product according to their 

needs, learning to speak their 

language, etc. 

Survival and growth 

(deferred gratification) 

 

Ease of use and user adoption 

of physical and digital 

technologies 

 

Reduction in pollutant levels, 

Providing affordable and clean 

cooking gas to rural households 

(triple bottom line) 

IGG 

MED-

HIGH 

Difficult context to operate in, 

with several participants and a 

fragmented value chain 

 

Although there was support 

from a tech-savvy workforce, 

the target population was fairly 

unfamiliar with use of 

technology 

 

Language and educational 

barriers, dealing with local 

mafia, changing perceptions and 

social habits of customers 

 

Survival and focus on long 

term growth (deferred 

gratification) 

 

Metrics to track user 

interactions. Mobile apps for 

success 

 

Improvement in standard of 

living for ragpickers, more 

recycling, environmental 

impacts (triple bottom line) 

eRetail 

MEDIUM 

Financial constraints, micro 

retailers (kirana) and their 

unique business problems, 

margins based business, last-

mile supply chain gaps 

 

Tech-savvy founders, 

familiarity with ERP, open 

source, cloud, and mobile 

technologies 

 

Changing and shaping behavior 

of users, improving their access 

to technology, access to mobile 

Bootstrapped, no need to raise 

funds (business sustainability, 

survival) 

 

Metrics for platform and user 

interaction 

 

Helping kirana stores move to a 

digitized procurement platform 

and getting distributors 

visibility in remote markets 

(transparency) 
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data plans, fear of losing 

employment due to technology 

eFarm 

HIGH 

Significant business constraints 

ranging from information 

deficits and lack of efficiency in 

the farm-to-consumer value 

chain 

 

Founders’ knowledge and 

expertise in technology. 

Familiarity with digital platform 

business and SMACIT 

 

Lack of technology adoption by 

farmers, lack of knowledge of 

organic food costs of 

consumers, disconnect between 

supply chain entities that were 

causing exploitation of farmers 

Financial benefits shared across 

ecosystem participants 

(business sustainability) 

 

Built-in analytics platform to 

track metrics, mobile data 

collection and feedback, IoT 

and sensors for storage and 

tracking 

 

Distribution of profits among 

farmers and consumer 

cooperatives, informed 

conscious consumers, 

sustainability of environment, 

recycling of waste (triple 

bottom line) 

Job 

Match 

MED-

HIGH 

Accessibility to target market, 

socio-economic and socio-

cultural constraints 

 

Founders struggle to find skilled 

technology staff; technology 

resource shortages and poor 

infrastructure 

 

Difficult to engage with end-

users, technology adoption, 

customization 

Recent infusion of $10 million 

by VCs (growth, expansion) 

 

Analytics and mobile driving 

better job matching 

 

Shaping government policy on 

BoP jobs; poverty alleviation, 

reduce exploitation of job 

seekers 

eLearn 

MED-

HIGH 

Affordability, HR resources 

trained to work in the e-learning 

industry 

 

Mobile-based e-learning is a 

nascent industry; technology 

adoption 

 

Behavior and attitude towards 

adoption of e-learning 

 

Growth and expansion 

 

Tracking technology 

performance with standard 

metrics 

 

Impacts within clients and 

industry; No policy work so 

far, but potentially in the future 
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Rural 

Health 

HIGH 

Building the business model, 

training HR, leveraging 

technology, get doctors 

onboard, nurses, clinics, etc. 

 

Technology adoption and 

training in rugged, dusty, 

remote areas, network and data 

transmission issues, etc. 

 

Rural populations don’t follow 

doctor’s advice well, low 

awareness regarding healthcare 

services, low trust 

Self-sustainable, bootstrapped, 

paying customers, multiple 

lines of revenue 

 

Unique digital platform using 

SMACIT solutions, number of 

health technology integration 

 

Visible change in community 

health outcomes, several 

awards for social impact 

eBiz 

MEDIUM 

Lack of established market and 

lack of awareness among 

potential customers 

 

Design technology to connect 

buyers and sellers in a 

trustworthy manner 

 

Customers did not want to share 

information readily 

 

Growth and expansion 

 

Platform gaining high visibility 

in investor communities 

 

Localization and 

customization, customer 

satisfaction 

Sharing of customer 

experience. Customer success 

(Closing the deal) 

Table 5-21: Proposition 9 and 10 for India cases 

Next, we use the India cases to address Proposition 10 which states that:  

P10: Higher levels of FITIC lead to better social outcomes for ecosystem participants. 
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For Proposition 10, if a comparison is made between cases with high FITIC and cases 

with medium FITIC cases, strong support can be found. For example, comparing HealthChain 

with BioGas, the ecosystem participants of BioGas clearly benefit more from the social outcomes 

within the triple bottom line impacts. This also holds true if cases within the same industry are 

compared. In a comparison between HealthChain and RuralHealth, the social impacts of 

RuralHealth are observed to be greater than the social impacts of HealthChain. Hence, we 

conclude that strong support is found for Proposition 10 in the India cases. 

From the explanation provided for Proposition 8 and as illustrated in the table below, it is 

clear that both propositions 9 and 10 are supported by the data for the Canada cases. For example, 

in the case of HealthSaaS, a medium level of FITIC indicates that it partially alleviates the 

business, technology, and social constraints it encountered. HealthSaaS did this by focusing on 

the constraints and then developing an integrated strategy for business, technology, and social 

success. Without the mediation of FITIC, the research model suggests that the individual 

business, technology, and social capabilities that provide affordances to the startups would fail to 

be actualized. Through FITIC, an actualization mechanism is created for the business, 

technology, and social affordances that are generated by the capabilities. 

For Proposition 10, when a comparison is made between Canadian cases with high FITIC 

and Canadian cases with medium FITIC, strong support can be found. For example, comparing 

HealthSaaS with EduRev, the ecosystem participants of EduRev clearly benefit more from the 

social outcomes. This also holds true when cases with medium FITIC are compared with cases 

with medium-high FITIC. In a comparison between HealthSaaS and HealthNorth, the social 

impacts of HealthNorth are observed to be greater than the social impacts of HealthSaaS. Both of 

these startups also cater their products and services to the healthcare industry. So, even within the 

same industry, the effects of high FITIC can be more beneficial to ecosystem participants. Hence, 

we conclude that strong support is found for Propositions 9 and 10 in the Canada cases. 
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CANADA FITIC 

Org. 
FITIC 

Constraints (Business, Tech, Social) Impact (Business, Tech, 

Social) 

Sustain

Water 

MEDIUM 

Financial constraints, lack of 

development time 

 

Development of the platform and the 

apps, adoption by users, and designing 

features 

 

Achieving scale, lack of awareness 

about the platform, low visibility 

Focused on affordability 

and growth 

 

Metrics integrated into 

platform 

 

Potential for high growth 

globally; Integration with 

mobile app to track social 

impact; Access to data 

made simple and inclusive 

Easy 

Impact 

MEDIUM 

Financial constraints, lack of 

development time and skills 

 

Development of the platform and the 

apps, adoption by users, and designing 

features 

 

Achieving scale, lack of awareness 

about the platform, low visibility 

Focused on affordability 

and growth 

Metrics integrated into 

platform 

 

Potential for high growth 

and quick scalability for 

social causes; Access and 

ease of participation for 

communities and 

businesses 

Health 

North 

MEDIUM-

HIGH 

Expensive to develop proprietary 

solutions 

 

Did not see technology as a constraint 

 

Working with First Nations 

communities, winning their trust, 

social norms 

Focused on affordability 

and growth, seeking 

funding 

 

Metrics integrated into 

platform 

 

Helping nurses working 

with HIV/AIDS, hepatitis, 

and tuberculosis work 

more efficiently 

  

Health 

SaaS MEDIUM 

Financial constraints, HR constraints 

 

Development of the platform and the 

apps, adoption by users, and designing 

Focused on affordability, 

hiring, and growth 

 

Reports and dashboards 
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features 

 

Achieving scale, lack of 

entrepreneurial ecosystem 

integrated into platform 

 

Respectful of local 

ecosystem and TBI 

services despite shortfalls 

Sustain 

Food 

MEDIUM-

HIGH 

Needed to find a bottom-up approach 

to community empowerment, food 

sustainability, and CO2 reduction 

 

Technology restricted to CO2 reduction 

and not on wider societal impact 

 

Access to vulnerable communities in 

need to such a solution 

Growth oriented 

 

Physical and digital 

technologies, reports and 

analytics 

 

Affordable, sustainable, 

and socially empowered 

livelihoods 

Indi 

Network 

MEDIUM-

HIGH 

Funding, technology and operational 

costs 

 

Founders used coding skills to develop 

platform 

 

Winning trust of the First Nations 

entrepreneurs was difficult, lack of 

awareness of platform 

Growth-oriented, access to 

grants 

 

Analytics and tech metrics 

 

Global impact, growth in 

other countries, improving 

lives of people and 

businesses in Northern 

Canada 

eCope 

MEDIUM 

Lack of funds, content creation 

difficult 

 

Effective video and story-telling 

difficult 

 

Sensitive topic, cautious approach 

Focused on growth and 

survival 

 

Digital platform provides 

analytics 

 

New way of helping 

people overcome grief; 

Address mental health 

challenges 



 

510 

 

EduRev 

HIGH 

Funding and finding investors that 

believed in the mission 

 

Building technology that was 

affordable and scalable 

 

Breaking barriers of a top-down 

approach to affordable education and 

making it a bottom-up approach 

Growth, expansion, and 

survival 

 

Built-in analytics engine 

on the platform 

 

Data directly from remote 

populations where no data 

has been collected before; 

Access to education and 

social empowerment 

Sustain

Audit 

HIGH 

Disruption of a traditional business 

model, connecting a supply chain-

based ecosystem, driving sustainability 

decisions 

 

Diversity of geography and 

populations, customizations required 

as standardized technology failed in 

foreign contexts 

 

Access to underserved and BoP 

communities, lack of connectivity, 

cultural issues, language issues 

Focused on growth and 

expansion 

 

Analytics and data built-in 

to platform 

 

Empowered communities, 

transparent workforce, 

dignity of labor, evidence-

based decision-making, 

healthy supply chains 

Table 5-22: Propositions 9 and 10 for Canada cases 

In summary, in this section, I have addressed all of the propositions and provided 

evidence for their support. In the next section, I will address the research questions. Following 

that, I present a conclusion section and discuss limitations, contributions, and research and 

practice implications. Table 5-23 provides a summary of the results for the propositions. 

Proposition Support 

(India Cases) 

Support 

(Canada Cases) 

P1: Business Constraints  TBI Capability 

(Explanation: Moderating effect of TBI orientation) 

Strong Strong 

P2: IT/IS Constraints  LEIT Capability 

(Explanation: Role of founder) 

Weak Weak 

P3: Social Constraints  Social Engagement 

Capability 

Strong Strong 
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P4: TBI  Capabilities  Basic Business Resource 

Affordance  Business Innovation 

Moderate Moderate 

(<India) 

P5: LEIT Tech. Adv. Affordance  Tech. 

Innovation 

Moderate Moderate 

P6: Social Engagement Capability Community 

Affordance  Social Innovation 

Strong Strong 

P7: FITIC  Firm Performance 

P7a: Business Innovation  Business Impact 

P7b: Tech. Innovation  Tech. Impact 

P7c: Social Innovation  Social Impact 

Moderate 

Moderate 

Strong 

Moderate 

Moderate 

Moderate 

Strong 

Moderate 

P8: Constraint-Capability Pairs  FITIC Strong Strong 

P9: Constraints FITIC  Firm Performance Strong Strong 

P10: FITIC  Social Impact across Ecosystem Strong Strong 

Table 5-23: Summary of Propositions and Findings 

5.3.2 Answering the Research Questions 

5.3.2.1 Which dimensions of frugal IT innovation capability are dominant in emerging 

market firms? 

To answer this question, we use Table 5-19 for emerging market firms. The table shows 

the three dimensions of FITIC for the Indian firms along with the rating of high, medium, or low 

for each dimension. To simplify the interpretation, I examined each yellow cell (medium rating) 

and each green cell (high rating) and found that the overall color scheme remained consistent 

even as firms within the same industry are compared with firms from other industries. No 

significant change was observed. First, we look at the dominant dimensions within the FITIC 

construct. Taking a gestalt perspective in conjunction with the color codes, it is easy to see that 

within the India cases, technology and social dimensions are more strongly developed than the 

business innovation dimension of FITIC. There are a number of plausible reasons for this. It is 

common knowledge that it is not easy to do business in an emerging economy. A number of 

challenges from infrastructure to culture and style of business This has been verified by a number 

of interview respondents, by the think tank representatives, and also the extant literature discusses 
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the business challenges of emerging markets at length (George et al., 2016). Therefore, we would 

expect to find higher levels of business innovation in the India cases, but the data proves to be 

countering this assertion. 

Second, we take a look at the FITIC dimensions that are driving impact or outcomes. The 

existence of institutional voids means that developing viable, profitable, and sustainable business 

models in emerging markets can only be successful to a limited extent. One of the findings in the 

previous section was that emerging markets expend a lot of their scarce resources to support 

business innovation and even seek help from experts within TBI networks. Yet, their business 

impact only remains at low-medium levels. Despite FITIC investments, the business impacts are 

not fully realized due to the challenges posed by institutional voids. Therefore, to some extent 

institutional voids seem to moderate the relationship between FITIC and firm performance. 

The other two dimensions (technology innovation and social innovation) are more 

strongly developed than business innovation and were found to be roughly of the same 

importance when compared. As a result, the data suggested that firm performance in emerging 

markets was primarily contingent on three factors: 

 Business innovation for alleviation of constraints and institutional voids (business 

innovation). 

 Providing an affordable, simple, and accessible technology solution (technology innovation). 

 Addressing social constraints as part of the overall strategy, without separating social 

innovation as a CSR or other corporate responsibility initiative (social innovation). 

5.3.2.2 Which dimensions of frugal IT innovation capability are dominant in developed 

market firms?  

To answer this question, we use Table 5-20 for developed markets. The table shows the 

three dimensions of FITIC for the Canadian firms along with the rating of high, medium, or low 

for each dimension. To simplify the interpretation, I examined each yellow cell (medium rating) 
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and each green cell (high rating) and found that the overall color scheme remained consistent 

even as firms within the same industry are compared with firms from other industries. No 

significant change was observed. First, we look at the dominant dimensions within the FITIC 

construct.  Taking a gestalt perspective in conjunction with the scores that were derived, it is easy 

to see that within the Canada cases, technology and social dimensions are less strongly developed 

than the business innovation dimension of FITIC. This finding is counter to that of the India 

cases.  

There are a number of plausible reasons for this. The founders within Canada were not 

looking for basic business support from the TBIs. Their goal was either to obtain funding or 

validate their business model with the network of experts that could be accessed via the TBI. As a 

result, the business models of the Canadian firms were likely to be more refined and better 

designed to fit the needs of their environment. Apart from this, the institutional voids in Canada 

were observed to be of lower intensity and therefore it was easier to engage in development of 

innovative business models and also create greater financial and economic impact. However, 

Canadian firms did experience other challenges with technology and social innovation. 

Second, we take a look at the FITIC dimensions that are driving impact or outcomes. 

Some of the Canadian firms were working with vulnerable populations, underprivileged 

communities, First Nations territories, and Indigenous businesses. These populations and 

geographical areas pose a number of social constraints with respect to culture, trust, language, 

and business processes. In order to overcome these constraints, firms realized the need to provide 

solutions that were based on social innovation. However, it was not easy to design social 

innovation solutions, especially when social constraints were not the norm within the country. 

Therefore, in most Canadian cases, the social dimension was a bit weaker than the business 

dimension. However, for those firms that had the experience of working with social constraints in 

emerging countries and the developing world, it was easy to develop social innovation solutions 
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(EduRev and SustainAudit). In those cases, the business and social dimensions were equally 

strong. 

Similarly, the technology dimension was observed to be weaker overall when compared 

with the social and business dimensions as well as the technology dimension of FITIC from the 

Indian cases. Most of the Canadian founders were business-savvy, but only a few considered 

themselves to be tech-savvy as well. This may have influenced the development of the 

technology dimension. Furthermore, in several interviews with Canadian firms, the founders 

acknowledged the difficulty involved with developing affordable technology solutions that also 

fulfilled the social requirements with simple interfaces, intuitive design, etc. However, again 

firms that were experienced in designing technology solutions for resource-constrained 

environments displayed stronger technology innovation dimensions than other firms 

(HealthNorth, SustainAudit, and EduRev).  As a result, firm performance in developed markets 

appeared to be contingent on three factors: 

 Developing a business model that was centered on affordability, simplicity, and 

sustainability (business innovation). 

 Development of a digital platform ecosystem (technology innovation). 

 Addressing social constraints as part of the overall strategy, without separating social 

innovation as a CSR or other corporate responsibility initiative (social innovation).  

5.3.2.3 How can similarities and differences in frugal IT firms across emerging and 

developed markets be theoretically explained?  

Using Table 5-1 to Table 5-6, we conclude that Indian firms experience higher business 

constraints than Canadian firms. Indian firms experience lower technology constraints (plausibly 

due to the founder’s familiarity with technology) than Canadian firms, and firms in both countries 

experience about similar levels of social constraints. Nonetheless, the intensity of social 

constraints within Canada is slightly lower than those found in India. The institutional voids 
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found in Canada are also of a lower intensity than those found in India. Nevertheless, voids 

institutional voids affect the overall strategic orientation as well and the business, IT, and social 

strategies of firms in both countries.  

Using Table 5-7 to Table 5-12, we conclude that Indian firms required higher levels of 

support from TBIs in terms of access to infrastructure and services, networking, and mentoring 

while Canadian firms were less dependent on the TBIs for basic infrastructure but more 

dependent for access to expertise and knowledge. Firms in both countries were almost equally 

dependent on SMACIT solutions and displayed relatively similar levels of LEIT capability. 

However, the Indian firms leveraged SMACIT technologies for operational frugality (to lower 

operating costs) while Canadian firms leveraged SMACIT solutions for strategic frugality (to 

enhance the strategic impacts of their products/services). Due to the characteristics of the markets 

that they were operating in, Indian firms deployed stronger social engagement capability in order 

to alleviate social constraints and engage with the communities, tribes, and villages that were 

potential customers. However, similar levels of social engagement capability were observed in 

Canadian firms that were operating in more socially constrained environments. 

The business affordances provided by Indian TBIs to firms were higher and more diverse 

than the affordances provided by the Canadian TBIs to Canadian firms. However, this was also 

contingent on the maturity of the firms as Canadian firms were more mature and did not require 

basic infrastructure and support. The technology affordances generated with the use of SMACIT 

and development of LEIT were similar across both contexts. However, within firms in a certain 

context, those firms that leveraged SMACIT for both operational and strategic frugality were 

likely to be more successful. In Canada, the social affordances generated by social engagement 

capability was slightly higher than that in India. This can be attributed to the fact that, in Canada, 

geographies and populations that are remote were less disconnected from the mainstream than 

similar geographies and populations in India. Therefore, with appropriate social engagement 
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strategies, those populations could still be reached. However, in India, the path to social 

engagement was more difficult and the likelihood of success was much lower. 

Similar discussions hold true for FITIC and firm performance, but these have already been 

discussed in previous sections. 

5.3.2.4 How can similarities and differences in the dominance of dimensions of frugal IT 

innovation capability in emerging and developed markets be theoretically explained? 

A firm-level analysis for this RQ was done for Proposition 8 (please see Proposition 8-

Proposition 10). 

5.4 Discussion 

At a high-level, the following findings provide us with insights regarding some of the 

most significant issues that were covered in both the Indian and Canadian contexts. 

 In both contexts, the nature of the business, technology, and social constraints was 

similar, but their intensity was stronger in India than in Canada. Typically, such 

constraints are less visible in developed countries due to the presence of various 

resources and mechanisms that are available to entrepreneurs, firms, and TBIs. 

 The culture of digital innovation as well as social innovation that has taken root in 

both countries is very similar. However, the Canadian ecosystem is more mature as 

there have been a number of federal, provincial, and local government-funded 

investments and policy decisions in support of innovation over the last 15-20 years. In 

India, the government and private institutions have only recently started shaping 

public policy and investments around digital innovation. However, the pace at which 

the Indian ecosystem is growing is astonishing and reflects the demographic 

advantage India has over most other countries, with 65% of its population being under 

the age of 35 and 50% of its population being under the age of 25. 
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 The research started with framing IT/IS or access to IT/IS as one of the constraints 

that drove frugal digital innovation. However, it must be recognized that a significant 

majority of the participants in both India and Canada constantly reiterated that the 

perceived IT/IS as an enabler and not a constraint. This means that the strength of 

frugal digital innovation seems to stem from the fact that entrepreneurs are leveraging 

digital technologies in novel ways and the flexibility, scalability, and user engagement 

that digital technologies afford, can lead to wide-ranging socio-economic impacts. 

Thus, IT/IS constraints my be present but smart digitally savvy entrepreneurs can 

leverage these constraints and turn them into an advantage. 

 Following from the previous point, the role of the entrepreneur was found to be 

extremely important in both contexts. Entrepreneurs who were able to leverage their 

knowledge, past experience, and networks were observed to be more adept at 

overcoming the contextual constraints and challeneges that they encountered. For 

example, some entrepreneurs were able to reach the right TBI to alleviate business 

contraints that they were faced with, because they were embedded within the right 

networks that not only understood their challenges but also directed them towards the 

TBIs for solutions. 

 The TBIs themselves formed “centers of collective activity” or a community of 

practitioners. In this research the role of the TBI was found to be one of the strongest 

in terms of providing a physical and digital platform to entrepreneurs to explore and 

iterate on their ideas. In effect, TBIs formed the center of mass around which all other 

activities and entities were organized. They acted as “orchestrators” of innovation 

activities rather than a facilitator. The TBIs provided a buffer between the firms and 

the environment, which helped the firms survive in spite of the constraints that they 

faced. TBIs also acted as an interface between the firm and the government or an 
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extended business network such that entrepreneurs could easily access resources that 

were beyond their individual reach. Another interesting observation was that TBIs that 

enjoyed more autonomy and were independent of other institutional pressures or 

bureaucracy were generally more successful in both contexts. In fact, one of the 

Canadian TBIs was earlier a part of an academic department at a large university, but 

once it was made an autonomous body its scale, impact, and profitability improved 

exponentially. 

 With respect to FITIC, some unique differences were observed in emerging and 

developed markets. Firms in emerging markets centered business innovation on 

alleviation of constraints, voids, and complexities of the environment while in 

developed markets firms are more focused on issues of affordability, simplicity, and 

sustainability. This perhaps reflects that in overcoming constraints and voids, firms in 

emerging markets are naturally gravitating towards affordable, simple, and sustainable 

solutions while firms in developed markets are expending strategic resources into 

designing new products/services to achieve those objectives. In emerging markets, 

firms are more focused on IT/IS innovation by using digital platforms for low-cost, 

sustainable solutions while in developed markets firms are focused on creation of a 

digital platform ecosystem and then working on solutions. In both contexts, social 

innovation was observed to be a part of overall firm strategy and was not boxed under 

CSR or other corporate responsibility initiatives. 

 This research sheds new light on the concept of “frugality”, especially as it occurs in a 

digitized world. Frugality may no longer be about cost-cutting and efficiency 

anymore. It is a much broader phenomenon that is centered on value creation and 

value provision. Frugality can be used as a mechanism to deliver business, technology, 

and social value in various environments, including those that are resource starved. 



 

519 

 

5.5 Conclusion 

In this section, the findings from the Indian and Canadian contexts are summarized, 

limitations are highlighted, contributions of the study are outlined, and theoretical and practical 

implications are presented. 

First, in line with theoretical assertions, it was found that both emerging markets and 

developed markets experience similar business, technology, and social constraints. However, the 

nature and relative strength of those constraints may vary. Second, institutional voids are stronger 

in emerging markets and also have a relatively weaker presence in developed markets. 

Institutional voids mainly affect the development of business and social dimensions of FITIC. 

Startups in both contexts were dependent upon TBI support, services, and infrastructure. 

However, Canadian firms used TBIs for building legitimacy, networking, and mentoring while 

Indian firms relied on TBIs for basic infrastructure and resources as well. Firms in both contexts 

were dependent upon SMACIT and developed LEIT capability as a precursor to FITIC. Social 

engagement capability was important in both contexts. However, the firms used different 

strategies to develop social engagement capability based on geographical, demographic, and other 

contextual factors. Affordance generation and actualization was similar in both contexts and the 

presence of physical, digital, and spatial affordances was observed. With respect to FITIC, 

business, technology, and social innovation dimensions were found to be equally important in 

both contexts with only minor variations in the relative strengths of the dimensions. In both 

contexts, FITIC contributed to firm performance that was broader than financial performance and 

also included technology and social impacts. 

5.5.1 Limitations 

As with any other study, this study has some limitations. Yin (2008) points out that case 

studies are good for exploratory and explanatory research questions that “deal with operational 

links needing to be traced over time, rather than mere frequencies or incidence” (p. 9). 
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Considering the novelty of the phenomenon of frugal digital innovation, a qualitative, case study-

based approach was  used as a mechanism to explore the phenomenon and derive insights from 

the findings. Given that the research questions were mainly “how” questions, the case study 

method was an appropriate fit. The case study offers a means of investigating complex social 

units consisting of multiple variables of potential importance in understanding the phenomenon 

(Merriam, 2009). Anchored in real-life situations, the case study results in a rich and holistic 

account of a phenomenon (Merriam, 2009). However, case studies do suffer from some 

limitations.   

The case sites were selected from one emerging country and one developed country. The 

generalizability of the findings may be limited to these settings. However, the sample cases 

within each country were selected from a number of different industries, TBIs, and geographical 

locations. As a result, a diverse sample was obtained to show the relevance and generalizability of 

the findings in various settings. During the analyses, theoretical saturation was reached as 

patterns became clear, and incremental learning was minimal, after including 12 cases (including 

TBIs and startups) in each country for a total of 24 cases (Glaser & Strauss, 1967). 

Another concern may be that the validity of the findings is limited because of the reliance 

on qualitative data provided by the startups’ founders and other key startup and TBI 

representatives. To increase the internal validity, multiple sources of data collection were utilized 

wherever possible. Two or more informants per case were used and  archival information (such as 

access to a portal, website, marketing materials and, in some cases, technical documentation) was 

also used to triangulate the findings. To increase external validity, a number of frugal firms in 

both countries was targeted so as to learn as much as possible about similarities and differences in 

both country contexts (Eisenhardt, 1989). 

Frugal IT innovation is a broad multi-level phenomenon. This study is primarily studying the 

phenomenon at the organizational level and does not, for example, examine in-depth individual or 
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group-level factors. This makes the study very focused. Using a priori constructs and a theoretical 

framework provides better grounding of construct measures and focuses research effort 

(Eisenhardt, 1989). 

Considering the exploratory nature of this research, it is appropriate that it is focused and 

the findings reveal deep insights about organizational phenomena. In order to study the richness 

of the contextual settings within which the phenomenon of frugal digital innovation occurs, 

constructs such as resource constraints, digital platforms, and affordances were used based on 

extant literature. In future research, the individual  and group-level effects of frugal innovation 

may be more fully explored. 

Furthermore, this study emphasizes the positive aspects of frugal IT innovation. 

Although, no apparent negative or conflicting cases were found, it is understood that there may 

certainly be some boundaries beyond which the need for frugal IT innovation is diminished. 

Frugal IT innovation may not be suitable for highly regulated industries such as emergency 

medicine, nuclear energy, and pharmaceuticals. However, during the sampling and pre-selection 

interview process, no firms belonging to these industries, or showing clear negative impacts of 

frugal IT innovation, were found. It may be that even highly regulated industries can benefit from 

insights about the principles and processes of frugal IT innovation. 

Frequently, a case study approach is criticized for using subjective methods. Although 

using case studies provides rich insights into the underlying constructs and processes that are 

foundational to a phenomenon, the analyses and insights generated may be perceived as 

subjective to the researcher and his/her biases. In order to mitigate subjectivity, two coders were 

used for coding the data16, a retroductive approach was used to iteratively gain richer insights, and 

limited follow-up interviews with selected participants were used to confirm the findings. To 

increase the explanatory power of the findings, flexible and opportunistic data collection methods 

                                                      

16 The author coded all the transcripts. His supervisor assisted with the creation and verification of the 

codes and with the review of coded transcripts. 
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and field notes were utilized (Eisenhardt, 1989). To find theoretical confirmation, within-case 

analyses were conducted for each of the 24 cases. This helped with preliminary findings and 

theory generation. To verify that the findings could be replicated across cases, analyses were 

conducted across TBIs, startups, and countries. This process forced a review of the data beyond 

initial impressions and provided an opportunity to view the findings from multiple lenses 

(Eisenhardt, 1989). 

 The role of the researcher in any study could serve as both a strength and a limitation. In 

this study, my familiarity with the Indian context and the access I had to the case sites as well as 

some of the people within the firms, the TBIs, and the NGOs, may have added some idiosyncrasy 

to the process in which the case studies were conducted as well as to the findings. However, I 

view this as more of a strength than a limitation. Given the fact that I was born and brought up in 

India and lived there until I was 18 years old, I was familiar with the language, the culture, the 

mindset, and the challenges faced by some of the participants. Furthermore, some of the 

participants such as the farm workers and the ragpickers readily shared their real stories and 

insights with me because they perhaps perceived me as “one of them”. These factors provided me 

with a unique perspective and a great advantage over other non-native researchers who may try to 

gather data in these environments. I was able to reach the grassroots workers and extract valuable, 

contextual, personalized, and meaningful data from my interviews with them. My analyses also 

stemmed from the fact that I conducted the data collection and interviews first-hand and was able 

to tap into some of the intricacies as well as the emotional signals that the participants were 

sharing. As a result, the data and insights may be slightly idiocyncratic. Nonetheless, I view the 

idiosyncratic nature of the findings as a strength rather than a limitation. 

Given the exploratory nature of the study, the findings provide a foundation for future 

research and fertile ground for theory building and theory testing in consequent research projects. 
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5.5.2 Contributions 

This study introduces a new and exciting area of research within the IT/IS field. It 

integrates various perspectives on innovation including those existent in both emerging and 

developed economies. As business, society, and the world have become more complex and 

interwoven, so has the study of innovation. Research on innovation can no longer be based on 

strictly defined boundaries of the firm or by following a rudimentary process versus product 

approach. With the infusion of IT and digital artifacts into all aspects of business and innovation, 

a more comprehensive outlook on innovation research is provided by my study. Innovation 

research has become multifaceted and therefore my study focuses on multiple aspects of 

innovation including antecedents, enabling mechanisms, digital technologies, and social 

capabilities.  

Innovation cannot be studied in isolation. Therefore, to study frugal digital innovation, I 

examine the cumulative effects of the environment, contextual factors, and multi-dimensional 

antecedents and outcomes. To do so, I conducted fine-grained analyses with rigor and relevance, 

in order to address the growing complexities and to generate new theoretical insights. This study 

integrates literature from different streams and disciplines to generate novel insights and lays the 

foundation for future research on frugal digital innovation. The study enriches the literature on 

IT-enabled innovation and demonstrates how digital capabilities are deeply embedded within 

firms that practice business, technology, and social innovation, thus creating triple bottom line 

impact that addresses profitability, social impact, and environmental responsibility (Bhattacharya 

and Sen, 2004). 

Using the theoretical lens of affordances and corporate frugality, this study investigates 

frugal IT innovation capability, its dimensions, antecedents, and outcomes. The research 

recognizes new sources of business value creation in terms of the use of digital business strategies 

for facilitation of newer business models in order to serve new markets by leveraging social 

innovation, IT capabilities, and contextual constraints (Bharadwaj et al., 2013). The research also 
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uncovers underlying dimensions of frugal IT innovation capability - business innovation, 

technology innovation, and social innovation - and explores the interdependent nature of these 

dimensions. Importantly, this research generates rich insights by using multiple case studies to 

provide qualitative evidence for the existence and use of frugal IT innovation capability and its 

linkages with other constructs. More importantly, this study may be the first to explore frugal IT 

innovation in both an emerging economy and a developed economy context, thus providing more 

generalizable empirical evidence for an emergent paradigm of innovation.  

The case studies in India reveal how frugal IT innovation takes place and the most 

important resource constraints that drive frugal IT innovation in emerging markets. The case 

studies in Canada provide useful insights regarding resource-constrained Canadian firms 

(particularly startups, SMEs, and rural and northern firms) and their approaches to digital 

innovation and digital business strategies. This research provides fertile ground for future studies 

and lays the foundation for further theoretical development and innovations in practice. 

The study contributes to the literature on resource constraints and institutional voids (Doh 

et al., 2017; George, 2016; Khanna and Palepu, 2010). It details how firms facing resource 

constraints and institutional voids can innovate using digital technologies and designing 

innovative business models. The findings in two different national contexts uncover underlying 

similarities and differences in frugal digital innovation in both contexts. The study describes the 

roles of TBIs, emerging technologies (such as cloud computing, mobility, social media, analytics, 

business intelligence, and IoT), and social engagement (with rural, bottom of the pyramid (BoP), 

and remote communities and customers) in driving frugal innovation. Additionally, it shows how 

firms in both contexts rely on physical, digital, and social affordances that result from the 

combination of physical, digital, and human entities (Autio et al., 2017). The study is centered on 

FITIC as a dynamic capability in inherent turbulent environments with significant resource 

constraints. It also shows how FITIC can be leveraged to create financial, economic, 
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technological, social, and environmental impacts. The data uncovers that FITIC is most useful 

when the firm operates in a frugal ecosystem where constraints, voids, survival, and sustainability 

are the norms. The study is among the first to uncover the dynamics of such ecosystems and 

unearthing rich insights regarding firm success in such ecosystems. 

5.5.3 Theoretical Implications 

This study has important theoretical implications. The research relies on multiple 

theoretical foundations to build its relevance and present its propositions. The research relies on a 

“scholarship of integration” to coherently connect various strands of literature. Boyer et al. (2015) 

describe the scholarship of integration as “making connections across the disciplines, placing the 

specialties in a larger context, illuminating data in a revealing way, often educating non-

specialists, too.”   

The research serves as a response to the call to study emerging trends in digital business 

strategy (Bharadwaj et al., 2013; El Sawy and Pereira, 2013). First, it recognizes that the scope of 

digital business strategy has evolved and IT and business strategies are increasingly fused 

together (Bharadwaj et al., 2013). To generate new theoretical insights and newer theory in IT/IS, 

the in-depth investigation of IT/IS phenomena in contextual settings has been recommended 

(Bharadwaj et al., 2013). This study therefore highlights the use of digital tools and IT in a 

contextualized setting (of frugal innovation) such that the use of FITIC is tightly coupled with 

business innovation and social innovation (Ahuja and Chan, 2014a, 2014b). Second, the research 

emphasizes the embedded nature of IT not only across the business value chain but also within 

the broader context of business ecosystems (El Sawy et al., 2010; El Sawy and Pereira, 2013). 

The use of digital platforms for frugal IT innovation is an example of such an embedded IT 

strategy. Third, the research acknowledges that the speed of digital business strategy is rapid and 

firms must develop capabilities to respond to fast-changing market conditions. Therefore, it 

emphasizes the use of asset-light and flexible IT systems and services in low-cost settings along 
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with developing higher-order LEIT capabilities to take advantage of the underlying systems and 

technologies (Ahuja and Chan, 2014b). 

According to Whetten (1989) and Byron and Thatcher (2016), the following factors are 

considered important for theoretical contribution:  

1) “What” factors: These are factors (variables, constructs, concepts) that should be 

logically considered as part of the explanation of the social or individual phenomena of interest. 

With respect to this, my research began by examining the broad landscape of “frugal innovation” 

and mapped its underlying principles to extant IT/IS literature. Next, the “frugal IT innovation 

capability” or FITIC construct was developed. Then I demonstrated the specific contextual 

factors and antecedents that led to the development of FITIC. By relying on theory of 

affordances, corporate frugality theory, and dynamic capabilities perspective, a research 

framework was developed. The boundaries for the research were carefully established and 

definition of the elements were drawn. In this way, this study investigated important “what” 

factors.  

2) “How” factors: Having identified a set of factors to be investigated, the researcher 

must clarify how are they related. This part of adding theoretical value to the research was done 

during the development of the research model. I established clear relationships among key 

constructs, i.e., resource constraints, digital platforms, TBIs, affordances, FITIC, and firm 

performance. The direction and strength of these relationships was reflected in the propositions.  

3) “Why” factors: The researcher must explain why referees should believe the research 

to be credible and how soundness of fundamental views of human nature, organizational 

requisites, or societal processes provide the basis for judging the reasonableness of the proposed 

conceptualization. This research provides explanations of the underlying linkages among 

constructs, the environment in which they operate, and the outcomes of the phenomenon. Relying 

on extant theories and using empirical evidence in a retroductive manner, the study established 
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explanations for why frugal IT innovation takes place under certain contextual conditions and 

why these conditions are necessary but insufficient by themselves. The leveraging of these 

contextual conditions by FITIC is what drives the firm towards higher levels of performance and 

innovation. The details regarding linkages among the constructs are presented below in the 

theoretical foundations section. 

4) “Who, Where, and When” factors: These conditions place limitations on the 

propositions generated from a theoretical model. Furthermore, these temporal and contextual 

factors set the boundaries of generalizability, and as such constitute the range of the theory. In 

this research, the context within which the investigation of firms takes place, is clearly established 

as a “frugal ecosystem”. Therefore, entities such as startups, SMES,  and rural firms that are part 

of this ecosystem constitute the answer to the “who” questions. The presence of such firms within 

frugal ecosystems in both emerging and developed countries only strengthens the generalizability 

of the findings. From a theoretical standpoint, each proposition clearly establishes a boundary by 

stating that it is applicable only within frugal ecosystems or frugal firms. To answer the “when” 

question, I refer to two aspects. First, this research will be applicable to firms or ecosystems that 

experience resource scarcity or shortages. Second, the research is applicable whenever a firm 

intends to shift its strategic innovation and performance measurement to also include measures 

based on sustainability, social impact, and environmental responsibility. With respect to “where” 

the theoretical findings are applicable and the location of the studies itself, the study clearly 

mentions firms both in emerging and developed economies (more specifically, India and Canada 

respectively). Typically, even popular literature on frugal innovation investigates only a single 

context or setting. In an attempt to increase the generalizability of the findings, this may be the 

first study to examine the phenomenon in two distinct settings. This is believed to be an important 

contribution of the study. The table below provides a summary of the factors discussed above. 
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Factor Explanation Contribution 

What Variables, constructs, concepts that 

should be logically considered as part 

of the explanation of the social or 

individual phenomena of interest 

Resource constraints, digital 

platforms, TBIs, FITIC are 

constructs that are represented 

collectively in the research 

model 

How How are the above variables, 

constructs, and concepts related 

The relationships among the 

constructs are explained in the 

research model and through the 

propositions 

Who 

These factors place limitations on the 

propositions generated from a 

theoretical model. Furthermore, these 

temporal and contextual factors set the 

boundaries of generalizability. 

Young firms, startups, SMEs, 

frugal firms 

When When firms faced with resource 

constraints  and/or want to focus 

on the triple bottom line 

Where Frugal ecosystems, emerging 

markets, developed markets 

Table 5-24: Theoretical Contributions based on Whetten (1989) 

  In summary, this study is among the first to inter-relate frugal innovation with academic 

literature based on IT-enabled innovation, dynamic capabilities, and affordances. This study is 

also among the first to empirically investigate the role of IT in frugal innovation and collect 

evidence in both emerging and developed contexts. To clearly demarcate the domain of this 

research and distinguish it from the more generic “frugal innovation research”, I have developed 

the FITIC construct. It is a new construct in the IT/IS literature. The research focuses on 

examining the contextual factors, antecedents, and outcomes of FITIC. By focusing on the 

business, technology, and social outcomes, the research enriches the literature on IT/IS and 

corporate responsibility and provides an example of “how” firms can achieve these outcomes. 

The research attempts to provide insights into how IT/IS can play a much broader role in 

organizations of the future and hints at newer theories and constructs that may be useful for 

examining how firms can achieve triple bottom line impacts. 
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5.5.4 Managerial Implications 

The study focuses on frugal, IT-enabled business innovation, thus addressing an 

important managerial challenge of innovating while maintaining lower costs and resource usage. 

It also has the potential to inform public policy, management practice, and IT practice. This 

research provides an innovation mechanism for developed economies that face issues of low 

productivity, innovation, and global competitiveness in this age of disruptive technological 

changes and turbulent business environments. FITIC development can potentially address the 

criticism that developed economies face for low return on investment on innovation expenditure 

and excessive spending on R&D. More importantly, FITIC is useful for firms operating in the 

rural and northern areas of developed economies (such as Canada, Scandinavia, and Europe) that 

are known to face infrastructure and resource acquisition challenges similar to those faced by 

firms in emerging economies. By focusing on the business, IT, and social dimensions of FITIC, 

firms can find solutions for high operational expenditures, high labor costs and high costs of 

innovation. Thus, frugal IT innovation offers an avenue for startups, rural firms, and 

multinational corporations in both emerging and developed economies to engage in low-cost, 

high-impact innovation. 

With issues of affordability and sustainability gaining global attention, frugal IT 

innovation presents an opportunity for firms to design solutions with strong business, 

technological and social impacts, thus developing a more holistic innovation agenda. The study 

has the potential to inform government agencies responsible for economic development, in both 

emerging and developing countries, regarding the opportunities and challenges of frugal IT 

innovation. 

5.5.5 Future Research 

There are several potential areas of future research that this study opens up. First, this is 

an exploratory study that used qualitative methods and explained how firms use different 
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strategies to develop FITIC. It also discussed the antecedents, outcomes, and dominant 

dimensions of FITIC in two different contexts. A logical next step in this research stream would 

be to develop  a “theory of frugal IT innovation” by conducting mixed methods research and 

augmenting the current findings with quantitative studies in both contexts. Researchers should 

also go beyond India and Canada in order to explore other emerging and developing contexts. 

At several points in the study, I have attempted to highlight how frugal digital innovation 

is a complex phenomenon and FITIC is a complex capability. Using a linear approach to study 

the various aspects of frugal ecosystems and how firms within such ecosystems develop FITIC 

does not capture or fully explain the complexities. More powerful methods can be used to study 

complex phenomena where capabilities, strategies, and environmental conditions are fused to a 

point beyond differentiation (El Sawy et al., 2010). The study provides fertile ground for theory 

testing and theory development using Qualitative Comparative Analysis (QCA) methods (Ahuja, 

Chan, and Denford, 2016; Fiss 2011; Levallet and Chan, 2015; Rihoux and Ragin, 2008).  

The theoretical development, findings, and complexity of the constructs and the 

relationships lend themselves for further investigation using QCA techniques. QCA is based on 

Boolean algebra and ser-theoretic methods. It is used to study configurations of causal conditions 

and not just single causes. It considers causal conditions or elements that when combined in 

different configuration or causal recipes lead to the same outcome (Fiss, 2011). Researchers can 

use QCA to discover new insights as they more fully explore the underlying complexities within 

frugal ecosystems. Furthermore, the diversity of contexts in which FITIC is developed and the 

various strategies that firms use for the development of FITIC, suggests that the capability may 

not be captured by using methods that hinge on unifinality. Methods such as QCA are powerful 

and can be used to analyze complex phenomenon that tend to display equifinality, which means 

that there may be more than one single path to achieve the same results. For example, firms may 

use different combinations and strengths of business, technology, and social innovation to 
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develop FITIC for their particular contextual conditions. Researchers may wish to use QCA to 

explain such innovation and performance complexities. 
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