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Abstract 

Technological change refers to the ways in which physical objects, practices, and 

knowledge develop over time. Marketing and consumer research understand technological 

change and its impact on market structures as processes of diffusion. These processes follow 

predictable patterns in which innovative technologies with objectively superior capabilities or 

performance are more likely to diffuse, displacing existing technologies. While this progression 

from the past to the present remains central in most theories linking technological change and 

marketplace structures, the role of the future remains under-examined. Recent empirical work in 

market and consumer research emphasizes the role of the future on how individuals think and act 

in the present, suggesting that interpretations of the future play an important role in the 

relationship between technology and marketplace structures. Drawing on the sociological theory 

of Castoriadis, this thesis examines cultural narratives of future-oriented social imaginaries 

surrounding a given technology and how these imaginaries come to shape current marketplace 

activity. Through an ethnographically-informed longitudinal study (2012-2018) of the emerging 

markets for 3D printing hardware, software, and services, I find market actors making sense of 

3D printing through four distinct future-oriented social imaginaries linked with hybrid market 

mythologies. Rather than only superior technology diffusing through the marketplace, the 

findings reveal the diffusion of future-oriented social imaginaries, and how this diffusion relates 

to the ongoing development of market arrangements. I discuss the implications of these findings 

for studies of market systems, diffusion of innovations, and unintended market change. 
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Chapter 1 

Introduction 

“The World’s Fair in New York is to differ from most World’s Fairs in being a 

forward-looking display. Its keynotes are not history and glory but practical 

anticipation and hope. It is to present the World of Tomorrow. It is arranged 

not indeed as the visible rendering of a utopian dream–there is nothing 

dreamlike about it–but to assemble before us what can be done with human life 

today and what we shall almost certainly be able to do with it, if we think fit, in 

the near future.” (Wells 1939, p. AS4) 

“Your body moves always in the present, the dividing line between the past 

and the future. But your mind is more free. It can think, and is in the present. It 

can remember, and at once is in the past. It can imagine, and at once is in the 

future, in its own choice of all the possible futures. (Hugi 1941, p. 57) 

 

How do the ways in which individuals imagine the future contribute to technological and 

market change? Technological change refers to the ways in which physical objects, practices, 

and knowledge evolve over time (MacKenzie and Wajcman 1985). In general, marketing and 

consumer research understand technological change and its impact on market structures 

as processes of diffusion (Robertson 1967; Rogers 1962). These processes follow predictable 

patterns in which innovative technologies with objectively superior capabilities or 

performance are more likely to diffuse, displacing existing technologies (Sood and Tellis 2005). 

This progression from the past to the present remains central in most theories linking 
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technological change and marketplace structures. For example, in classic diffusion studies of 

rural agricultural practices and medicine, technological innovations were considered as 

objectively superior in nature, thus ensuring the eventual adoption (Coleman, Katz, and Menzel 

1957; Ryan and Gross 1943). This evolutionary perspective places emphasis on the factors that 

contribute to the rate at which innovations spread in order to use past and current conditions to 

predict future market arrangements (Sood et al. 2012; Sood and Tellis 2005). An alternative 

perspective views the future development of technology as the outcome of past and current 

conflicts amongst market actors for control of a technology’s evolution. For example, social 

movements challenge the ways in which corporations pursue technology commercialization 

(Weber, Rao, and Thomas 2009), while activists countervail attempts to co-opt technologies 

(Thompson and Coskuner-Balli 2007), and alter the ways in which corporations deploy 

technologies and processes internally (Harrison and Scorse 2010; den Hond and de Bakker 

2007). Utopian notions of the future may guide market actors in their struggle, but these 

approaches still view the future of a technology as a predictable outcome of power struggles in 

the present. Recent work leveraging cultural and market studies approaches emphasize the 

radical nature of the present, and focus on how technologies are socially constructed through 

processes of translation from prior states into their current configurations  (Epp, Schau, and Price 

2014; Giesler 2008, 2012; Martin and Schouten 2014). The future does not factor into these ways 

of explaining technological change, except as a location towards which change is always 

moving, but never arriving.  

There has been growing attention to the role of the future in consumer research and in 

particular how individual imagination regarding possible future experiences plays a role in 

consumption practices and decision-making (May 2017; Weinberger, Zavisca, and Silva 2017; 



 3 

Weingarten and Berger 2017). Imagining the future has also been an important, and contested, 

practice in studies of technology and technological change (Barbrook 2007; Corn 1988; Postman 

1999; Toffler 1980), with important influences from literary sources such as science fiction 

(Jameson 2005). The purpose of this paper is to develop a perspective on technological change 

that is attuned to the future as a concrete knowledge structure that exists in the imagination of 

individuals, who then enact their knowledge of the future in the present. 

Several examples of future oriented thinking have emerged in accounts of how firms 

attempt to develop competitive advantages and organizational capabilities in pursuit of strategic 

goals. For example, Unilever’s Consumer and Market Insights (CMI) group uses a “forward-

looking orientation” (van den Driest, Sthanunathan, and Weed 2016, p. 72) to support the firm’s 

customer-centric strategy. Unilever’s CMI group created a sub-group entitled Human and 

Cultural Futures whose role is to imagine the future with particular emphasis on how various 

macro forces, including technologies, will impact consumers globally (van den Driest, 

Sthanunathan, and Weed 2016). The purpose is to “get a handle on the future” in order to begin 

aligning present strategic activities (van den Driest, Sthanunathan, and Weed 2016, p. 72).  

The focus on the future is not only the purview of commercial organizations. In 2011, the 

Defense Advanced Research Projects Agency (DARPA) in the United States awarded $500,000 

for a collaborative project called the 100 Year Starship. The stated goal of the project is 

“building a global community to ensure that the capabilities for human interstellar travel beyond 

our solar system exist as soon as possible, and definitely within the next 100 years”1. Early in the 

project development, the team encouraged the creation and publishing of original fiction 

dedicated to themes connected with interstellar travel. In 2015, the project created the Canopis 
                                                   
1 https://100yss.org/news/press 
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Award as a major project initiative to encourage future-oriented science fiction storytelling as a 

key method to provoke present-day innovation 2. In a similar way, in 2010, Intel Corporation 

launched The Tomorrow Project, led by the futurist Brian David Johnson. Again, a key focus of 

the project was “to sponsor competitions that generate science-based fiction that explores 

possible futures”3. The idea is to provide inspiration for radical technological change, unbound to 

the past or present. Writers are encouraged to leverage their imagination to describe 

technologically informed life in the future, as a way to generate innovation in the present.  

What the Unilever, DARPA, and Intel projects have in common is a focus on the future 

as a source of technological change in the present. These initiatives do not use ideas about the 

future as pure speculation, but rather as ways to understand the human experience of technology 

in a future society (Levitas 2013; Urry 2016). The stories created for these projects do not 

emphasize the functional nature of future technology, or the sequences of change required to 

shift technologies and society from our current state to some future state. Rather, these stories 

analyze and develop in detail the social arrangements of our society in which innovative 

technologies exist. The examples from Unilever, Intel, and DARPA do not align with an 

understanding of innovation as linked with the past or present, but rather “society imagined 

otherwise” (Levitas 2013, p. 84) which serve to “defamiliarize and restructure our experience of 

our own present” (Jameson 2005, p. 282, emphasis original), in much the way past World’s Fairs 

afforded visions of future life (Barbrook 2007; Kihlstedt 1986; Wells 1939). This future-oriented 

model represents a different way of thinking about technological change and its relationship to 

market structuring than those present in marketing and consumer research. In particular, this 

future-oriented model leverages very different assumptions about who is involved in producing 
                                                   
2 https://100yss.org/initiatives/canopusaward 
3 http://tomorrow-projects.com 
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future-oriented models of human life, and how these models come to shape present day 

technological change and market arrangements. 

This paper proceeds by first thematically exploring theories of technological change and 

their relationship to changes in market structures. The purpose of the review is to draw out core 

assumptions related to how change happens, who is involved, and the outcomes of change 

processes. The review suggests that extant theories of technological change are oriented to the 

past and present, constrain their view of who is involved in change processes, and view 

technology as primarily functional. These assumptions contribute to producing deterministic 

models of change in which the future is a logical outcome of the past and present. To 

complement and contrast with current theories, I develop a conceptual framework drawing on the 

sociological theory of Castoriadis (1987, 1994, 1997, 2007). I argue that Castoriadis’s notion of a 

social imaginary offers a novel way to conceptualize technological change and its dynamics that 

is oriented to the future, resists forms of determinism, and emphasizes the open and dynamic 

nature of market systems. The aim of this work is to develop an alternative view of technological 

change that works from the level of individual meaning-making up to the level of market 

structures. In pursuit of this goal, I undertake an ethnographically-informed, longitudinal 

exploration of the nascent markets for 3D printing hardware, software, and services. By working 

from a position that considers technological change through notions of a social imaginary, I 

develop theory that is attuned to the fluid, non-linear, and continuous nature of change processes 

that contribute to market structuring.  



 6 

Chapter 2 

Literature Review 

Technological change and market change are inextricably linked in dynamic, mutually 

influencing ways (Giesler 2012; Grodal, Gotsopoulos, and Suarez 2015; Rosa et al. 1999; 

Thompson 2004). As a concept, technology refers to physical objects, practices and processes, 

and knowledge (MacKenzie and Wajcman 1985, pp. 3–4), all of which shape, and are shaped by, 

societies and their social arrangements (Bijker 1995, pp. 273–74). To speak of an innovation in 

this context is to refer to a change in technology that yields something that is perceived to be 

‘new’ by those who come into contact with it (Rogers and Shoemaker 1971, p. 19). Markets are 

social systems characterized by particular forms of social arrangements, involving collaborative 

and competitive interactions across a range of public and private stakeholders (Fligstein 2001). 

Existing research views innovations as either strengthening or disrupting patterns of social 

interactions (Abernathy and Clark 1985), consistent with the view that markets change through 

co-development with technologies (Grodal, Gotsopoulos, and Suarez 2015; Navis and Glynn 

2010; Rosa et al. 1999; Sood and Tellis 2005). 

Theories of technological change are inherently interdisciplinary, drawing from a variety 

of domains. However, these theories share a number of key features at the level of core 

assumptions related to how change happens, who is involved, and the outcomes of change 

processes. To make plain these assumptions, in the following sections I develop a thematic 

review of the literature using the themes of evolution, conflict, and translation, to explore how 

we currently understand the relationships between technological change and market change. I 

find that empirical work focused on these relationships, while incredibly diverse and drawing on 
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a range of theoretical perspectives, largely conceives of change as a process rooted in either the 

past or present. As a result of these past and present orientations, current theories develop 

deterministic views regarding the roles of market actors and the ways in which change occurs. 

Determinism generally refers to causal relationships of an absolute nature, such that outcomes or 

effects are entirely predictable (Barrett 1961; Feenberg 1999, pp. 77–78). The implication is that 

technologies and market arrangements change through processes of diffusion that follow 

predictable patterns whose outcome is known in advance (Feenberg 1999, p. 78). A review of the 

evolutionary, conflict, and translation perspectives on technological and market change suggest 

that they develop deterministic change processes, in part, because of their past and present 

orientations, and their assumptions regarding the role of market actors in change processes. After 

reviewing each of the themes in-depth, I summarize and then problematize their core 

assumptions, drawing on findings from empirical studies of technological change and market 

dynamics. 

2.1 Evolution 

Evolutionary perspectives on technological change derive from challenges to neoclassical 

economic thinking brought by Schumpeter (1939, 2008) and evolutionary economics (Nelson 

and Winter 1973; Nelson, Winter, and Schuette 1976). In an evolutionary view, technologies 

change gradually and continuously over time, punctuated by periods of rapid change (Levinthal 

1998; Sood and Tellis 2005; Utterback and Abernathy 1975). In this manner, technologies are 

understood to develop in a cumulative fashion, with each new iteration building upon prior 

technologies, but with increasing “complexity, efficiency, and diversity” (Tellis and Crawford 

1981, p. 127, see also Sood and Tellis 2005). 
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The general pattern of change, from an evolutionary perspective, is encapsulated in the 

model of the S curve, which applies to both diffusion of innovations within a population (Rogers 

and Shoemaker 1971; Tarde 1903) as well as the evolution of individual technologies (Foster 

1986; Sood and Tellis 2005). With respect to the changes in a particular technology, S curves 

reflect a complex dynamic in which change occurs at different rates at different times, as the 

result of the improvements in technology performance generated by the interplay of rival 

technologies and competition (Sood and Tellis 2005). At the aggregate level of the marketplace, 

evolutionary perspectives view technological change as progressing in a relatively linear, 

continuous manner, with newer technologies exhibiting greater performance capabilities than 

existing technologies (Chandy and Tellis 1998; Golder and Tellis 2004; Sood and Tellis 2005; 

Tellis and Crawford 1981). While disruptions in technological development occur, they are 

understood relative to the functional attributes of a technology, such as performance, which in all 

scenarios is deemed to be improving over time (Sood and Tellis 2011). Consistent with the 

biological metaphor, evolutionary perspectives on technological and market change view 

innovations and firms that endure as technologically superior to those that fail, and generally 

perceive technologies and markets as progressing to greater degrees of sophistication over time 

(Lambkin and Day 1989; Tellis and Crawford 1981). 

2.1.1 Entrepreneurs as the Agents of Change 

Evolutionary perspectives on technological change extend the insight that in truly 

dynamic environments, like markets, inefficiencies may not be rapidly eliminated, as the 

neoclassical economic view assumed (Elster 1983, p. 131). Where neoclassical economics 

viewed innovation as the result of rationally-undertaken profit-maximizing behaviours, 

evolutionary views leverage more complex behavioural assumptions linked with survival. 
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Building from Schumpeter’s view of the entrepreneur as “a unique historical figure, of 

supernormal will and energy” (Elster 1983, p. 112), evolutionary perspectives view technological 

change as the result of market actors, specifically entrepreneurs and entrepreneurial firms, either 

dealing with the adversity of their market-based environments, or opportunistically capitalizing 

on changes in their own technological capacities (Nelson, Winter, and Schuette 1976). This view 

leads to a bifurcation of market actors into two broad groups: entrepreneurs (or innovators) that 

are responsible for initiating technological innovations and introducing them into their market; 

and the vast majority of ‘other’ market actors, that are classified as various forms of innovation 

adopters (Van den Bulte and Joshi 2007; Rogers 1962; Tarde 1903). Grouped into subcategories 

according to the timing of their adoption, adopters are understood to be imitating the behaviours 

of other market actors with respect to innovation acquisition and use (Van den Bulte and Joshi 

2007; Tarde 1903). Diffusion research identifies contagion, social influence, and social learning 

as general patterns of diffusion, consistent with different perspectives on the behaviour and 

characteristics of adopters, and linked with the overall S curve models of technological change 

(Young 2009). All of these diffusion patterns assume that market arrangements are determined 

by the spread of an innovation, moderated by various adoption-oriented factors, such as adopter 

income (Van den Bulte and Stremersch 2004), innovation affordability (Golder and Tellis 1998), 

the influence of key communicators (Coleman, Katz, and Menzel 1957; Lam, Kraus, and 

Ahearne 2010), or the attributes of communication channels (Lin and Burt 1975). 

With the evolutionary S curve process of change as a model, and a focus on the activities 

of entrepreneurial market actors as the source of change, empirical studies have sought to 

examine how technologies emerge, grow, and eventually become obsolete. In terms of 

emergence, a key focus has been the so-called ‘fuzzy front end’ of innovation, that period of time 
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when an innovation moves from initial conceptualization to its first concrete manifestation (Reid 

and de Brentani 2004; Smith and Reinertsen 1991). Research has sought to help firms manage 

their processes and resources to move from concept to accelerating growth efficiently and 

effectively (Reinertsen 1999). Largely organized and implemented by entrepreneurial market 

actors, a key development is the recognition of the importance of developing innovation 

processes linked with the marketplace, in order to involve potential consumers and 

knowledgeable communities in the innovation process (Coviello and Joseph 2012; Harvey et al. 

2015; von Hippel 2005). Moving to examining growth in technology development, studies have 

investigated the impact of a wide variety of factors on the dynamics expressed by the S curve 

model. For example, research has explored supply-side influences, such as competition 

(Gatignon and Robertson 1989; Robertson and Gatignon 1986), processes of firm adoption and 

assimilation to technology (Lee and Grewal 2004), as well as the rate and variety of innovation 

use (Shih and Venkatesh 2004).  

In general, these studies persist a past-oriented, deterministic view. Technologies are 

considered as largely functional in nature, with technological change understood as progressively 

improving technological performance relative to technologies available in the past. 

Entrepreneurial market actors are responsible for technological change and by extension market 

change as their activities contribute to technological diffusion. Taken together, these assumptions 

afford a model of change whose outcomes are predictable. 

2.1.2 Outcomes of Evolutionary Change 

Once an innovation emerges, evolutionary perspectives attempt to account for various 

outcomes, such as the rate and timing of an innovation’s growth (Sood et al. 2012), and how an 

innovation alters particular market arrangements (Chandy and Tellis 2000; Sood and Tellis 2005) 
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and firm strategic priorities (Chandy and Tellis 1998; Sood and Tellis 2011). Historically, 

innovations were assumed to diffuse in pre-defined (that is, pre-existing) markets, consistent 

with the understanding of innovations as objectively superior to existing technologies (Foster 

1986; Sood and Tellis 2005). Assumptions of market existence reflect the underlying biological 

metaphor of evolutionary perspectives, and the analytical focus on change dynamics related to 

diffusion (Tellis and Crawford 1981). 

Alternative empirical and conceptual work does not assume market existence, and instead 

seeks to understand the ways that markets are constructed in conjunction with technological 

change processes (Grodal, Gotsopoulos, and Suarez 2015; Navis and Glynn 2010; Porac et al. 

1995; Porac, Thomas, and Baden-Fuller 1989; Rosa et al. 1999). In these ‘constructivist’ 

evolutionary views, a market is a “collective cognitive model” (Porac et al. 1995, p. 203) shared 

by market actors that must stabilize in order to facilitate the kinds of repeatable interactions 

necessary for a market to exist. The knowledge structures of this cognitive model – the 

conceptual system (Rosa et al. 1999) – are constructed by market actors seeking to make sense of 

each other’s behaviours. For example, Rosa et al. (1999) describe how the product category of 

minivans emerges as a result of feedback effects linked to producer-consumer interactions. The 

minivan is a technological innovation representing the integration of features and functionality of 

both trucks and cars. In order for a minivan market to emerge, producers and consumers must 

develop shared frames of reference and assumptions regarding what a minivan is, what it can do, 

and who it is meant for. A collective cognitive view assumes products are just collections of 

“information cues” (Rosa et al. 1999, p. 66) that eventually coalesce and become taken-for-

granted, representing the emergence of a stable market category. Market actors continually 

engage in sense making and sense giving activities which shapes and reshapes the arrangements 
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of the market, especially with respect to competition (Porac et al. 1995), but also valuations and 

the very frames of the market categories themselves (Khaire and Adhwani 2010). Recent work 

by Grodal et al. (2015) has sought to theorize how technologies and associated market categories 

co-evolve in this environment of shared meaning-making. In their model, technologies and 

categories experience simultaneous periods of divergence and convergence. During divergence, 

there is an expansion of the number of technological designs and linguistic labeling of categories 

until a dominant design and category emerge. Subsequently, during convergence, and in keeping 

with an evolutionary perspective, the dominance of particular designs and category labeling 

solidifies as stakeholders commit to particular technological designs and labels. The reciprocal 

shaping of technologies through market actors making sense of innovations (Rosa et al. 1999), 

and making sense of each other (Porac et al. 1995; Porac, Thomas, and Baden-Fuller 1989), is 

crucial to understanding the linkages between innovations and market structures (Grodal, 

Gotsopoulos, and Suarez 2015; Khaire and Adhwani 2010). However, the development of 

technologies and markets in these studies are still considered largely in terms of an evolutionary, 

staged pattern with determined roles for market actors. A dominant technological design and a 

dominant market category emerge through processes – path dependence and design competition 

– linked with the past and connected with market actors engaged in purposeful activities linked 

with unique roles (Grodal, Gotsopoulos, and Suarez 2015).  

2.1.3 Evolution and Time 

Evolutionary perspectives espouse a general continuity perspective in which innovative 

technologies are viewed primarily as extensions of the past. Innovations spring from 

entrepreneurs integrating pre-existing technological capacities and scientific principles (Sood 

and Tellis 2005). Studies typically only account for an innovation once it has reached the 
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marketplace (Chandy and Tellis 2000), which in some cases may occur a significant period of 

time after the initial development of the technology itself (Levinthal 1998). In general, the future 

is conceived as a place and time where pre-existing technologies that were established over time 

and rooted in the past, will be refined and replaced by those of increased functional 

sophistication (Sood and Tellis 2005; Tellis and Crawford 1981). Markets and their 

arrangements are largely assumed to exist and function in relatively predictable ways, with 

processes of change linked with past patterns of economic competition (Porac et al. 1995; Porac, 

Thomas, and Baden-Fuller 1989) and technological development (Chandy and Tellis 1998; Sood 

et al. 2012; Sood and Tellis 2005). 

2.2 Conflict 

The conflict theme of technological change broadly encompasses research that draws 

directly or indirectly on Marx’s view of historical change (Marx 1970, 2004). In general, Marx 

articulated a view of society changing over time as the result of contests amongst individuals and 

groups to resolve tensions inherent in the dominant social system (i.e. capitalism). For Marx, 

powerful interests work to limit disruptive systemic changes to preserve and extend the status 

quo (Marx 2004). Extended to technological change, Marx viewed productive technologies as 

value-laden instruments representing powerful interests in society, specifically capitalist 

interests. Real change, from a Marxist perspective, only occurs when knowledgeable individuals 

and groups identify the ideological nature of technologies and their social arrangements, and 

pursue revolutionary activities designed to redress the issues.  

 In keeping with a Marxist foundation, conflict perspectives assume that markets are 

fundamentally unstable and contentious (King and Pearce 2010), with individuals and groups 



 14 

engaging in struggles over the control and organization of market arrangements (Fligstein 1996). 

Rather than seeing technological change as the result of entrepreneurial market actors seeking to 

survive in complex and adverse market environments, conflict perspectives perceive change 

dialectically, as the result of settlements negotiated amongst a variety of powerful market actors 

over control of technologies and their arrangements. Change occurs as market actors work to 

redress the imbalances inherent in existing social arrangements, for example by resisting 

powerful interests (Arsel and Thompson 2011; Thompson and Coskuner-Balli 2007), or 

acquiring measures of control over how technologies and their correlated arrangements go to 

market (Harrison and Scorse 2010; Holt 2012; den Hond and de Bakker 2007; Scaraboto and 

Fischer 2013; Weber, Rao, and Thomas 2009). 

2.2.1 Ideologically-motivated Agents of Change 

From a conflict perspective, change is the result of knowledgeable market-based actors 

interpreting problems with technologies and social arrangements present in the current social 

system, identifying targets for how the system needs to change to redress the issues, and then 

working to alter the system in ways that align with these goals. Ideologies play a key role as 

stabilizing and destabilizing influences on market arrangements, with the values and behaviours 

of market actors linked with their ideological beliefs (c.f. Henry 2010). From a conflict 

perspective, technological change and market change result from market-based actors struggling 

to achieve what they perceive to be necessary systemic changes, consistent with particular 

ideologies. Broadly linked with activism (den Hond and de Bakker 2007; Kozinets and 

Handelman 2004; Thompson and Coskuner-Balli 2007), social movements (Holt 2012; Weber, 

Heinze, and DeSoucey 2008; Weber, Rao, and Thomas 2009), and institutional entrepreneurship 

(Dolbec and Fischer 2015; Scaraboto and Fischer 2013), conflict-based research explores the 
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ways in which market actors pursue what they perceive to be optimal outcomes by opposing the 

activities of others. For example, market actors subvert a dominant ideology around consumption 

(Holt 2012; Kozinets and Handelman 2004), alter the ways in which technologies are 

commercialized (Weber, Rao, and Thomas 2009), protect local identities and arrangements from 

market forces (Arsel and Thompson 2011; Thompson and Coskuner-Balli 2007), and encourage 

the emergence of alternative market arrangements aligned with alternative ideologies (Scaraboto 

and Fischer 2013; Weber, Heinze, and DeSoucey 2008), all in the service of achieving 

predefined, ideologically-motivated goals.  

 Empirical work in the area of social movements has demonstrated how forms of 

collective action mobilize in order to alter technologies and firm behaviours in predetermined 

ways (Bartley and Child 2011; Hiatt, Sine, and Tolbert 2009; Weber, Heinze, and DeSoucey 

2008; Weber, Rao, and Thomas 2009). Social movement theorizing emphasizes the destabilizing 

aspects of markets (King and Pearce 2010), but also that markets “arise from collective projects” 

(Weber, Heinze, and DeSoucey 2008, p. 529), which can include collective action undertaken by 

consumers in response to market deficiencies. These collective projects attempt to shift market-

level understandings concerning norms of expected behaviour, and the values that underlie them, 

in order to alter definitions of what is considered acceptable market participation (Weber, Rao, 

and Thomas 2009). An example of this perspective combining technology and markets is Holt 

(2012), who describes how the market for bottled water emerges as a cultural construction. For 

Holt, the market for bottled water formed as a result of “the dialectic interplay among 

companies, consumers, institutions, and technologies” (2012, p. 244). As a technological 

innovation, bottled water cannot be understood as performance improvement that consumers 

adopt as objectively superior to existing technologies. Rather, it is an innovation that reflects a 
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convergence of attitudes towards health, including fears of drinking tap water and the rise of 

“hydration rituals” (Holt 2012, p. 247) linked with improving personal health, as well as the 

development of new technology in plastics. Over time, the central issues come to include 

environmental concerns over the use of plastics and the increase in waste produced by 

consuming bottled water, which were contested by large industry incumbents (Holt 2012, pp. 

249–50). The linkages between technological change and associated market arrangements are 

produced in the dialectical interplay of markets actors challenging one another for control over 

the issues that define the market itself (Thompson 2004; Thompson and Coskuner-Balli 2007). 

This view of change stands in contrast to the evolutionary view, which would see bottled water 

as a technologically superior hydration technology for consumers, developed by entrepreneurs, 

that diffuses because it is better than existing alternative hydration technologies, like water 

fountains.  

Conflict-based perspectives on technological and market change are also inherent in 

institutional analyses, which focus on how taken-for-granted rules and norms guide behaviours 

and social activities (DiMaggio and Powell 1983; Meyer and Rowan 1977). Here, the emphasis 

is on understanding the social dynamics linked with processes of conflict and negotiation that 

occur when individuals must navigate competing values, beliefs, and norms in quests to achieve 

order (Dolbec and Fischer 2015; Humphreys 2010; Scaraboto and Fischer 2013). Driven by the 

need to align with social and cultural expectations of appropriateness (Dowling and Pfeffer 

1975), institutional entrepreneurs pursue regulative, normative, and cognitive legitimation 

attempts in order to establish their views of change as legitimate, and to push the boundaries of 

the institutional domain (Dolbec and Fischer 2015; Ertimur and Coskuner-Balli 2015; 

Humphreys 2010; Santos and Eisenhardt 2009; Scaraboto and Fischer 2013). Legitimation is a 
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key strategic activity institutional entrepreneurs undertake to challenge incumbents in existing 

markets (Arnold, Kozinets, and Handelman 2001; Scaraboto and Fischer 2013), establish new 

markets (Humphreys 2010), or simply to maintain the reproduction of existing market 

arrangements (Handelman and Arnold 1999). A key characteristic of legitimacy is that it is both 

a process and an outcome (Suchman 1995). As an outcome, it lends credibility and support to 

individuals and organizations, and can even be sought instead of technological innovation 

(Meyer and Rowan 1977). As a process, it builds acceptance for practices and beliefs over time 

(Humphreys 2010).  

2.2.2 Outcomes of Conflict-based Change 

Activism, social movements, and institutional entrepreneurship reflect a similar 

orientation to technological and market change. Technologies are considered to be value-laden 

tools, controlled by powerful social interests. Markets arrangements linked with technologies 

similarly represent the legitimated values of the controlling interests. Change occurs as market 

actors vie with one another for control over the legitimacy of values linked with a technology, 

which in turn determine the acceptable form of the associated market arrangements. Press et al. 

(2014) demonstrate this in the context of agricultural production practices, which are linked with 

particular ideologies. In their findings, the adoption of production methods occurs as a 

marketplace contest between practices linked with a chemical/productionist orientation and an 

organic orientation. Consistent with the conflict perspective of technological change, the market 

arrangements, in this case specific production methods, are determined by the on-going 

negotiation and temporary settlements between market actors linked with the divergent 

ideological views. Which production technology, and associated market arrangements, come to 

predominate is a direct reflection of the ideology of the controlling interest in the technology. In 
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this way, market change is determined by technological change because of the powerful interests 

underlying innovations. This perspective differs from evolutionary theories that suggest superior 

technologies drive market arrangements. 

2.2.3 Conflict and Time 

A conflict perspective on technological and market change is rooted in an analysis of the 

past as a guide to action in the present (Marx 1970, 2004). From a Marxist perspective, historical 

analysis of the past uncovers the underlying ideologies that have contributed to the development 

of present market arrangements. These arrangements reflect powerful, asymmetrical interests 

that work to reproduce the status quo and extend their influence (Thompson 2004). True 

technological and market change occurs when market actors are called to action in the present to 

overturn or resist existing arrangements (Holt 2012; Scaraboto and Fischer 2013; Thompson and 

Coskuner-Balli 2007). This view contrasts sharply with evolutionary views, which see change in 

the present as a predictable result of profit-driven entrepreneurs producing superior technologies. 

In the evolutionary view, conflict occurs through competitive competition amongst 

entrepreneurial market actors, and the impact of such conflict is the degree to which technologies 

are improved over time (Gatignon and Robertson 1989; Robertson and Gatignon 1986; Sood and 

Tellis 2005). Through greater consideration of the connections between past and present, conflict 

perspectives add to evolutionary views by focusing attention on a greater range of change 

dynamics. However, these dynamics are still driven by deterministic assumptions regarding the 

role of market actors in producing change, how change happens, and the outcomes of change. 
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2.3 Translation 

A third thematic perspective on technological change, developing broadly from science 

and technology studies, seeks to understand how social existence emerges from myriad 

technological, social, and cultural influences. Linked with assemblage theory (DeLanda 2016) 

and actor network theory (Callon 2007; Latour 2007; Law 2008), this approach to understanding 

technologies and technological change views technological systems as heterogeneous networks 

composed of “sets of roles played by technical materials but also by such human components as 

operators, users, and repair-persons” (Law 1992, p. 384). From this perspective, human and non-

human actors engage in processes of ‘linking up’ with one another – generally defined as a 

process of translation (Callon 2007; Latour 1994) – “during which the identity of actors, the 

possibility of interaction, and the margins of maneuver are negotiated and delimited” (Callon 

2007, p. 59). The core assumption is a rejection of the notion that technologies are entirely 

forged by change-driven entrepreneurs or ideologically-motivated activists. Rather, technologies 

emerge and reproduce through a continuous process of simultaneous shaping involving a range 

of interests and actors, both human and non-human (DeLanda 2016; Latour 1994, 2007). In 

essence, a translation perspective views technological change as a never-ending process 

occurring as market actors interact and negotiate with networks of other human and non-human 

actors, including technologies (Callon 2007; Latour 2007).  

The notion of translation as a general process of sociological change derives from Callon 

(2007, p. 75), as the way in which “the social and natural worlds progressively take form.” 

Callon articulated translation as a four-stage process: problematization, interessement, 

enrollment, and mobilization. Problematization refers to the ways in which an “obligatory 

passage point” (2007, p. 61) is constructed such that actors are configured in relations with one 
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another in particular ways deemed necessary by some set of the actors. Interessement refers to 

the ways in which actors seek to stabilize particular network relationships over other possible 

configurations, in line with achieving their particular goals and interests (2007, p. 62). 

Enrollment refers to the “device by which a set of interrelated roles is defined and attributed to 

actors who accept them” (2007, p. 65). This involves negotiation amongst actors and successful 

stabilization of relations consistent with the interessement (2007, p. 66). Finally, mobilization 

refers to broader acceptance of the stabilized relations across the actor network, which enables 

performativity through displacing actors and then reassembling them “at a certain place at a 

particular time” (2007, p. 71). Technological change occurs as networks of human and non-

human actors are (re)configured as they join together in different ways throughout the stages of 

translation. Exactly what a technology is at any moment in time is a manifestation of the sets of 

roles that comprise the network, and the effects those roles can generate (Law 1992). 

How technological change occurs as the continuous (re)assembly of networked human 

and non-human actors and their relationships is linked with various capacities inherent in the 

network itself (Epp, Schau, and Price 2014; Thomas, Price, and Schau 2013). Capacities are 

potential outcomes that human and non-human actors can produce during interaction with other 

actors (Epp, Schau, and Price 2014, p. 87), and have been categorized as either material, 

expressive, or imaginative (Epp, Schau, and Price 2014; Thomas, Price, and Schau 2013). 

Material capacities are related to the physical interaction of actors in a network (Epp, Schau, and 

Price 2014, pp. 87–88), expressive capacities are those related to the building and 

communicating of identity and meaning (Thomas, Price, and Schau 2013, p. 1011), and 

imaginative capacities relate to “the potential to creatively envision components interacting” 

during network assembly or reassembly (Epp, Schau, and Price 2014, p. 88). Changes in the 
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network of relations occur through translations, as network reassembly activates (or not) 

capacities inherent in the networked actors. For example, the Bakers, described in Epp, Schau, 

and Price (2014, p. 92), leverage their imaginative capacity in order to overcome challenges 

associated with preparing meals together through videotelephony (Skype), a practice previously 

done together as a family in a common physical location. The movement of family members to 

another physical location changes the relations between network members, allowing the 

imaginative capacity to be drawn on as a resource to facilitate a technology-mediated change. 

Thomas, Price, and Schau (2013, p. 1023) find a similar case with expressive capacities, where 

Nike created an advertising campaign drawing on stories submitted by runners, providing the 

firm with the means to improve their status within the network (the running community) and 

foster particular brand images. In these cases, market actors, such as families or firms, are 

responsible for mobilizing capacities, in essence initiating translations of the network. Further, 

such transformations of assembled networks do not always occur as planned, due to betrayals 

(Canniford and Shankar 2013). Betrayals occur when assemblages fail to configure in anticipated 

ways (Callon 2007), when elements of the network come into conflict with one another to negate 

capacities (Canniford and Shankar 2013), or as unintended consequences of network assembly 

(Epp and Price 2010). Changes to the assemblage are linked with processes of translation, as 

market actors draw on capacities and the network is constantly reconfigured. 

2.3.1 Networks as Agents of Change 

A key difference between translation perspectives of technological change and the 

evolution and conflict perspectives relates to the conceptualization of agency. In evolutionary 

and conflict perspectives, agency resides entirely with human actors governed by assumptions 

regarding how they assert their autonomy. Research from the translation perspective leverages 
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the network metaphor and the philosophical perspective of symmetry, arguing that social 

analysis should not ascribe agency to any entity in advance, whether human, non-human, or 

nature-based (Law 1992). In this manner, the whole of the various elements involved in a 

technological system are understood through examination of the parts and their interactions 

(Deleuze and Guattari 1983, pp. 42–50).  

The effect of the move to embrace the equal analytical treatment of human and non-

human actors is that translation perspectives ascribe agency not to any component of the network 

of relations, but to the network itself (Law 1992). The intent is to resist forms of determinism, 

such that technologies and human actors are not defined in advance, but rather become what they 

are “because they are a patterned network of heterogeneous materials” (Law 1992, p. 383). In 

this way, the stability and persistence of a technology is an effect of its underlying component 

networks. At aggregate levels of social analysis, such as markets, the roles of consumers and 

producers are similarly understood as effects of a heterogeneous network, rather than as a 

condition or antecedent of a configured social system (Çalışkan and Callon 2010). 

2.3.2 Outcomes of Translation-based Change 

Empirical studies leveraging a translation-based perspective explore how technological 

change and market change occur as a result of shifting configurations of human and non-human 

actors. At the level of everyday life, research has deployed assemblage perspectives to 

understand the ways in which networks of human and non-human actors configure themselves in 

relation to particular technologies involved in social practices (Canniford and Shankar 2013; 

Epp, Schau, and Price 2014; Thomas, Price, and Schau 2013). This work takes the view that 

social reality is always being produced as an effect of various relationships within and between 

human and non-human actors. For example, consumption communities might be viewed as 



 23 

assemblages of market actors intertwined with various resources that produce a heterogeneous 

and continuous community (Thomas, Price, and Schau 2013). Other studies have emphasized the 

role of material objects within social practices. For example, Epp and Price (2010) explore the 

dynamic space between object singularizing and recommodification, in which networked forces 

linked with both human and non-human actors reconfigure practices. More recently, studies of 

family practices explore how technologies afford various reconfigurations in response to changes 

in family member dynamics, such as separation (Epp, Schau, and Price 2014), or the choice to 

outsource particular care functions (Epp and Velagaleti 2014). Technological change becomes 

indistinguishable from changes in the network of relations that comprise an assemblage, as 

technology itself is understood only in so far as it exists in relation to other actors engaged in the 

practices of interest.  

The translation perspective has also been an important contributor to theorizing market 

dynamics, and in particular investigations of market emergence and change. Martin and 

Schouten (2014) examine the emergence of the MiniMoto market as a consumer-driven process. 

The authors develop a view of market emergence linked to heterogeneous assemblages of actors, 

both human and non-human. These actors, motivated by particular constraints, are responsible 

for a series of translations through which new arrangements, practices, and communities emerge. 

Ultimately the MiniMoto assemblage, itself a heterogeneous collection of assemblages, became a 

commercial marketplace through integrating necessary actors capable of mobilizing the 

necessary translations to shift the existing assemblages into more professionalized and 

commercially viable networks. The resulting model is a linear process involving successive 

stages of translation, whose success is determined by the integration of actors’ capacities at each 

stage. A similar process of overcoming constraint, in the form of contradictions, informs 
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Giesler’s (2012) empirical examination of the Botox Cosmetic brand. Giesler finds the roots of 

the contradictions that problematize brand identity in the nature versus technology duality 

(Kozinets 2008; Thompson 2004). The brand acts as a medium through which meanings linked 

with a technological innovation evolve as market actors contest meanings of the Botox brand, 

thereby reconfiguring relationships between the brand and consumers (Giesler 2012, p. 63). 

While less focused on the material components of the Botox Cosmetic context, a similar linear, 

staged process of change emerges consisting of a single translation of the brand, its associated 

meanings, and relationships with consumers.  

A core element of the translation perspective is to resist all forms of determinism when it 

comes to the nature of the human and non-human actors (Latour 2007; Law 1992). In the 

translation perspective, the relationship between a new technological innovation and market 

change is contingent on the unique capacities of the heterogenous network of human and non-

human actors involved. This offers a complement to evolutionary and conflict perspectives that 

derive their models of change from ascribing relatively fixed roles to the market actors involved, 

and do not assign agency to technologies themselves. However, the process of change itself is 

determined as a general, staged process driven by the capacities of actors in the network (Callon 

2007). Technologies and markets are ordered effects determined by the outcomes of the 

translation process (Law 1992, p. 386).  

2.3.3 Translation and Time 

A translation perspective focuses entirely on the present, emphasizing the moments at 

which technical and social systems are changing. This emphasis derives from the foundational 

assumptions regarding the need to resist all forms of determinism with respect to the nature of 

human and non-human actors (Latour 2007; Law 1992). This is not a rejection of history, in fact 
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histories of the development of technological systems were a key influence on the early 

development of actor network theory (see Bijker, Pinch, and Hughes 2012). However, 

translation-based approaches to understanding technological change focus on how change 

happens in order to explain how technologies and technological systems come to exist in the 

manner that they do. Translation as a process of change proceeds from moment to moment, with 

possibilities and potentials contingent on the capacities of network components at any given 

moment (DeLanda 2011, 2016). The heterogeneous networks composed of human and non-

human actors are always in the process of becoming, whether a reproduction or something new. 

The future does not really exist in the translation perspective, except as a speculative point in 

time towards which translation processes are constantly moving but never arriving. 

2.4 Summary and Opportunity 

While distinct in many of their specific approaches and features, at their core, the 

dominant themes of research on technological change leverage some common assumptions. 

Table 1 below summarizes elements drawn from the review and illustrates the assumptions 

relevant to the analysis. Note that the column describing the social imaginary perspective 

encapsulates findings developed more fully in the findings and discussion chapters. 

2.4.1 Temporal Orientation 

The themes of technological change research outlined above treat the future as either an 

inevitable extension of the past, or as the result of struggles in the present. Drawing on Levitas 

(2013), I suggest that an alternative view is that the future acts as knowledge that individuals 
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Table 1: Thematic Paradigms of Technological Change 

 Evolution Conflict Translation Social Imaginary 

Temporal 
Orientation 

Past Past/Present Present Future 

 Past technology is the 
foundation of present 

technology 

Established power interests linked 
with ideology shapes present 

technology 

Continuous (re)assembly 
of technology 

Present technology a 
manifestation of radical 

imagination 

 WHO IS RESPONSIBLE FOR CHANGE?  

Source of Agency Entrepreneurial 
market actors 

Ideologically-motivated market 
actors 

Networks of human and 
non-human actors 

All individuals 

Impetus for Change Survival and stability Emancipation from oppressive 
arrangements; Quest for legitimacy 

Reconfigurations of 
relationships 

Radical imagination;  
Instituting society 

View of Technology Functional Tool of power 
(value-laden) 

Non-human agent Manifestations 
of the human spirit 

 HOW DOES CHANGE HAPPEN?  

Model of Change S curve Dialectic Staged process Subversion/Enhancement 
of social imaginaries 

 OUTCOMES OF CHANGE?  

Technological 
Change 

Functional 
improvement 

Reflects dominant interests Contingent on network 
capacities 

Linked with enhanced and 
subverted social 

imaginaries 

Market 
Development 

Determined by 
technological change 

Determined by technological 
change 

Contingent on network 
capacities 

Linked with enhanced 
social imaginaries 
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leverage in the present. This knowledge concerns visions of future life but does not act solely as 

a beacon or guide whose achievement requires a structured sequence of necessary technological 

changes. Rather, imagining society otherwise (Levitas 2013, p. 84) provides direct knowledge of 

future life in terms of the nature and experiences of the social arrangements that define that 

existence. All individuals, not just those with special skills, capacities, or resources, may access 

this knowledge in the present in ways that destabilize existing institutions (Levitas 2013, p. 90). 

2.4.2 Who is Responsible for Change? 

Evolutionary and conflict perspectives of technological change place the responsibility 

for change directly on powerful, motivated market-based actors. In the case of evolution, change 

occurs as entrepreneurs pursue activities designed to achieve stability and security. Technologies 

are considered as largely functional in nature, with entrepreneurs seeking to leverage 

technologies for their functional benefits. Conflict-based theories see change as the result of 

ideologically-motivated market actors pursuing their interests. Technologies are seen as value-

laden, with struggles amongst market actors directed at controlling technologies and their 

attendant market arrangements. In each of these cases, change stems from a subset of actors who 

possess particular skills and capacities necessary to achieve technological and market change. 

Translation perspectives remove the responsibility for change from individual human and 

non-human actors and place it on the heterogeneous networks that comprise all elements of 

social life. Each actor is a network, and each network a potential actor in a larger-scale network 

(Law 1992). Change in a translation view stems from the collective capacities of various human 

and non-human actors in a network that are constantly changing in an ever-evolving present. A 

de-emphasis on the past resists the determination of human and non-human actors as having a 

relatively fixed, preordained roles (Callon 2007; Law 1992), a characteristic of both the 
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evolutionary and conflict perspectives. However, moving the impetus for potential change away 

from particular individuals and placing it as an effect of an assemblage of human and non-human 

actors determines a linear pattern for how change occurs (Callon 2007). As a patterning of 

change, translation assumes that outcomes of the change process are always attributable to 

effects generated directly by capacities of actors in the network (Epp, Schau, and Price 2014; 

Giesler 2012; Martin and Schouten 2014). However, an alternative view is that human actors 

may carry a unique, unlimited capacity that may manifest in unpredictable ways  (Castoriadis 

1987, 1994, 1997), defying such linear notions of how change occurs. 

2.4.3 How Change Happens 

Evolutionary, conflict, and translation perspectives provide relatively structured accounts 

of how technological change happens, based on sets of assumptions regarding the nature of 

actors and the basis of their interactions. The challenge with any structured account of change is 

that some degree of complexity regarding change may be lost to accommodate the structured 

account. For example, the evolutionary perspective of change modelled on the S curve assumes 

that functionally superior technologies will displace technologies with inferior functionality. This 

overlooks the roles of ideology and power, and the ways in which technology adoption may be 

resisted on moral or ethical grounds (Thompson and Coskuner-Balli 2007; Weber, Rao, and 

Thomas 2009). Similarly, the dialectical model of change espoused by conflict perspectives 

privileges the analysis of human actors over non-human actors by determining the nature of 

those actors prior to the analysis. Translation perspectives allow for greater fluidity in the nature 

of actors involved in change, but present structured processes by which change happens while 

ignoring the possibilities of dynamics related to the future (Callon 2007; Epp, Schau, and Price 

2014; Giesler 2008, 2012). In order to present such a structured account, translation perspectives 
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rely on demarcating aspects of social life in order to present the transitions between stages of the 

process. For example, Martin and Schouten (2014) demarcate markets from non-markets, Giesler 

(2008, 2012) constructs discrete process stages, and Epp et al. (2014) create typologies of 

technology-mediated practices between which translations can occur. These attempts to 

demarcate obfuscate the shared beliefs that bring individuals and groups together, and that 

transcend analytically-imposed boundaries (Thompson 2004). Translation perspectives help 

alleviate predetermined roles for actors, however patterning of change is determined as a 

relatively linear process of moving from one configuration of actors to another, contingent on the 

current capacities of actors present at a given stage of the translation. The future is little more 

than an ever-emerging present, contingent on the capacities of networked actors. An alternative 

view is that change may occur unpredictably in response to an inherent capacity of human actors 

to imagine the future, and use that imagination to create the present (Castoriadis 1987, 1994, 

1997). 

2.4.4 An Alternative View of the Future 

There is an opportunity to build an alternative understanding of technological and market 

change by treating the future not as an inevitable outcome, or as a speculative fiction, but as a 

form of knowledge. Rather than being driven by improvements in technological functionality, or 

by exercise of power, construction of market arrangements reflects ongoing debates over how 

market actors understand the future. This alternative view leverages two assumptions that differ 

from the evolutionary, conflict, and translation perspectives. First, how market actors understand 

the future may be spontaneous, with no reference point in the past or present (Castoriadis 1987, 

1994). This stems from the autonomy of human beings to not just recreate their social 

environments, but also to proceed into the future in ways undetermined by the past (Castoriadis 
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1987). Second, understanding and conceptualizing the future is not limited to any particular 

subset of market actors, but rather is something open to all individuals regardless of their role or 

function. Tarde (1903), an inspiration for Rogers (1962), himself noted the importance of 

understanding social change not just as the effects of the actions of “great men,” but also as “the 

more or less fortuitous appearance, as to time and place, of certain great ideas, or rather, of a 

considerable number of both major and minor ideas, of ideas which are generally anonymous 

and usually of obscure birth; which are simple or abstruse; which are seldom illustrious, but 

which are always novel” (Tarde 1903, p. 2). In Tarde’s view, the ideas that come to contribute to 

changing social life may be both large and small, and that they are generally produced from 

obscure sources. In other words, all individuals contribute to shaping society through their 

production of novel ideas that come in all shapes and sizes and are not often widely celebrated or 

acknowledged. Building from these points, I ask: how do all market actors leverage their 

knowledge of the future to construct technology-based market arrangements, and how do these 

market arrangements reflect future-oriented knowledge? To explore these questions, in the next 

section I outline a theoretical conceptualization of technological and market change drawing on 

the work of Castoriadis (1987, 1994, 1997, 2007), and suggest how this conceptualization offers 

a way of exploring insights into the processes of technological change and their impact on 

market-level structures and arrangements. 
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Chapter 3 

Imagination and the Social Imaginary 

In this section, I develop a way to conceptualize technological and market change that is 

oriented to the future, in contrast to the dominant perspectives of technical change, while 

remaining consistent with translation perspectives that resist predetermining the nature and roles 

of market actors. The intent is to open up the possibility of revealing new dynamics around how 

technologies and markets change. I draw primarily on the works of Castoriadis, in particular his 

multi-level sociological theory, which emphasizes the creative aspects of individual imagination 

as well as the role of a social imaginary in contributing to social change (Castoriadis 1987, 1997, 

2007).  

Castoriadis’s interest was to develop a new way of understanding the dynamics of social 

change as a solution to what he saw as the failings of Marxist (conflict) analysis (Castoriadis 

1987). According to Castoriadis, the Marxist analytical method for understanding social change 

leverages a world view that is overly structured. Specifically, Marxist analysis proceeds from an 

analysis of the past as a guide to human action in the present, and such analysis relies on 

deterministic assumptions regarding the nature and behaviours of human beings in change 

processes. The result is an analysis and theorizing of social change that is blind to the potential 

for change in the future, instead seeing change outcomes as largely predictable, given sufficient 

information regarding the distribution and mobilization of power amongst individuals and groups 

within the analysis. Evolutionary approaches to understanding change rest upon similar rational 

assumptions regarding the importance of the past and the behaviours of human beings in change 

processes (Appelbaum 1970). For example, evolutionary thinking suggests that innovative 
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technologies spread because they are functionally superior to existing technologies, and so 

adoption improves the survival chances of a group or society (Coleman, Katz, and Menzel 1957; 

Ryan and Gross 1943). In this way, both Marxist (conflict) and evolutionary perspectives seek to 

establish cause-and-effect relationships between analytical variables in order to explain and 

predict change. However, such cause and effect approaches have proven faulty in real-world 

social analysis, such as predicting the emergence of social revolutions in post-war Europe 

(Castoriadis 1987), leading Castoriadis to argue that “constant causes cannot give rise to variable 

effects” (Castoriadis 1997, p. 6). In other words, due to the determinism inherent in the 

approaches, the causes established by conflict and evolutionary perspectives were too static to 

account for the variations in outcomes actually observed. To work around the failings of these 

analyses, Castoriadis focuses on the ways in which human beings create their social worlds 

through the construction of shared understanding (Adams 2003; Castoriadis 1987, 2007).  

To develop his approach, Castoriadis begins with a focus on the micro level, specifically 

how individuals interpret their social worlds. At the level of individuals, Castoriadis argued that 

rationality formed the basis for the dominant perspectives on how humans interpret their 

experiences, and this rationality was the cause of the analytical determinism (Castoriadis 1987, 

1994). The problem, for Castoriadis, is that the dominant explanations of social change 

misunderstand the creative potential of individual human beings with respect to time (Adams 

2003). This emphasis on the individual stemmed from Castoriadis’s insight that in order to 

establish rational cause and effect relationships and explain social change, the dominant 

approaches assumed a relative permanency of meanings over time. Castoriadis suggested that in 

order to account for discrepancies between the predicted and actual outcomes of social change, 

the meanings individuals associate with aspects of social life, including social institutions and 
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technologies, must change over time, otherwise existing social analyses would be accurate. In 

contrast, Castoriadis used the concept of imagination as a conceptual foundation for how human 

beings interpret reality. Castoriadis postulated a fundamental indeterminacy in social life, rooted 

in the human psyche, within which every individual has the capacity to creatively interpret and 

(re)construct their social world through imagination (Castoriadis 1994).With meanings changing 

over time, analyses of the past and present that rely on such permanency are insufficient to 

understand the multifaceted ways in which change can occur. Drawing from assumptions of 

ever-changing meaning, he posited that individuals are constantly reinterpreting the meanings of 

the social institutions that comprise society (Castoriadis 1987). The shift to imagination from 

rationality opens the possibility of understanding a different role for the future in explaining 

technological change. 

3.1 Imagination and Radical Imagination 

For Castoriadis (1994, 1997), the concept of imagination has a long but often overlooked 

history in philosophy. Philosophy’s purpose is truth, which since at least the time of the Greeks 

has been linked with reason (ratio) understood in contrast to opinions or sense impressions 

(doxa) (Castoriadis 1994). Imagination has been relegated to a subordinate role in metaphysical 

philosophy, encountered intermittently in Kant, Heidegger, Merleau-Ponty, and Freud, but never 

sufficiently developed as a foundation for understanding the world and our relationships to it 

(Castoriadis 2007). In challenging the dominant approaches to social change analysis, 

Castoriadis moved to place imagination, and in particular creative imagination, at the core of 

understanding human doing (Adams 2017). 
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To develop a perspective of human beings as possessing creative imagination, Castoriadis 

worked to establish the role of imagination in processes of human understanding. In De Anima, 

Castoriadis argues that Aristotle understood imagination (phantasia) as taking two distinct 

forms. In the first, the dominant perspective today, imagination is found in reproductive, 

combinatory, and imitative processes (Castoriadis 1994). In other words, imagination can be 

found in human endeavours to reproduce something that already exists, to combine elements 

from several existing forms into a new whole, or to imitate what currently exists (particularly 

natural phenomena). An imitative view of imagination forms the basis for research in the 

diffusion of innovations consistent with the evolutionary and conflict perspectives of 

technological change. Evolutionary perspectives see innovations as extensions of prior 

technologies produced by a small subset of individuals (Schumpeter 2008; Tarde 1903), with 

diffusion (adoption) of innovations undertaken as forms of imitation (contagion) (Van den Bulte 

and Joshi 2007; Robertson 1967; Rogers 1962; Young 2009). Conflict perspectives view 

technological change as the result of ideologically-motivated power struggles, with adoption of 

technologies linked to the alignment with the interests of powerful market actors (Holt 2012; 

Scaraboto and Fischer 2013; Thompson and Coskuner-Balli 2007; Weber, Rao, and Thomas 

2009). 

In the second articulation, Aristotle portrays imagination as something creative in a 

different respect. Castoriadis interprets this alternative imagination as radical imagination, a 

capacity existing within the psyche of each and every individual affording the ability to imagine 

things that have never previously existed – creation out of nothing (ex nihilo) (Castoriadis 1994). 

The argument for such a capacity stems from a foundational assumption that the social world is 

inherently a disorderly, chaotic reality, containing only “partial organizations” created by human 
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beings (Castoriadis 1997). Examples of these partial organizations are forms of social 

organizing, such as communities or groups, and also conceptual schemes such as languages or 

models of science, which act as ways of ordering meaning. The disorder of social life is linked to 

a background of ever-shifting meanings and significations, against which individuals make sense 

of their reality (Castoriadis 1987, p. 281). This view aligns more with the translation perspective 

of technological change in that social life is in a condition of constant change brought about by 

the complex interrelationships of human and non-human actors (DeLanda 2016; Latour 2007). 

The key difference is that translation perspectives are rooted in the present networks of human 

and non-human actors, and the ways in which those networks change in accordance with their 

capacities. Castoriadis’s notion of radical imagination emphasizes the particular imaginative 

capacity of human actors to radically (re)imagine the social arrangements that organize social 

life. This creates a theoretical space for human agency untethered to the past or present 

(Emirbayer and Mische 1998) and attunes the theorizing to the future as a basis for knowledge 

(Barbrook 2007; Jameson 2005; Kaplan and Orlikowski 2013; Levitas 2013; Urry 2016). 

Castoriadis argues that the individual psyche “is an unceasing flux or stream of representations, 

desires, and affects” (Castoriadis 2007, pp. 77–80) that provides a creative potential in 

individuals. What radical imagination creates are not artefacts, ideas, or practices, but rather 

“new forms of being” (Castoriadis 2007, p. 73) that in turn have the potential to manifest as 

social arrangements and social practices in society.  

3.2 The Social Imaginary 

To connect the future-oriented radical imagination of individuals to more aggregated 

forms of social organization, such as institutions, Castoriadis develops a notion of a social 

imaginary. A social imaginary is a virtual space within which ideas about society and its 
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organization are debated as forms of knowledge, with the development of social structures and 

practices co-existing with those debates (Castoriadis 1994, 1997). In other words, a social 

imaginary enables the practices of society by affording a virtual space within which individuals 

make sense of their social reality (Taylor 2002, p. 91). 

The concept of a social imaginary has been a recurring focus in European philosophy. 

While both Aristotle and Kant provided important foundational ideas, the development of 

thinking begins in earnest with Hegel (1977), who argued that individuals do not inherently 

understand the meanings of objects or relationships without the influence of socialization. The 

spirit (or mind, Geist) of social groups is a set of meanings and understandings shared amongst 

individuals that play an important role in how society evaluates knowledge. Hegel’s interests 

revolved around how these shared understandings – a collective spirit – informed individual 

consciousness. In his early work, Durkheim (1984) described a collective conscious that played 

an important role in solidifying relations between members of society to achieve forms of social 

cohesion. In his later work, Durkheim (2001) posited collective representations as symbols that 

assist group formation by establishing homogeneity through shared understanding. In the 

Durkheimian view, social life “is possible only thanks to a vast body of symbolism” (Durkheim 

2001, p. 176), and symbols work to persist meanings and identity over time, partially explaining 

the persistence of social arrangements and institutions. 

The concept of an imaginary as an analytical concept was further developed in the works 

of Sartre (2004), Lacan (2002), and to a lesser extent Heidegger and Habermas, seeking to 

develop insights into the linkages between human understanding and processes linked with the 

past. For Sartre (2004), the imaginary was something produced by imagination, and he sought to 

uncover the structure of how individual’s imagination draws from personal experiences. Lacan 



 37 

(2002) incorporated the imaginary into his psychoanalytic philosophy, as a subjective aspect of 

the human psyche in which an individual’s conscious identity forms. Both Sartre and Lacan 

viewed the imaginary as something separate from, and in contrast to, reality. Further, Lacan 

explicitly understood the imaginary in terms of its alienating effect on individuals. Not unlike the 

Marxist view of ideology (Marx and Engels 1972), for Lacan the imaginary represented 

conceptually how individuals become distanced from the true nature of their social conditions. 

Sartre, too, dealt with the imaginary as a contrast to a reality, however his interest was in locating 

an emancipatory potential in individual imaginative capacities. All of these thinkers developed 

important phenomenological and hermeneutic connotations of imagination and the imaginary 

with respect to the future, namely that meanings and symbols shared within society have material 

effects on individual perceptions and actions in the present. This theme forms the cornerstone of 

theorizing of the social imaginary by Castoriadis, his contemporary Ricoeur (Adams 2017), as 

well as more contemporary work by Anderson (2006) and Taylor (2002).  

Castoriadis found inspiration in the unfinished work of Merleau-Ponty (1968) in which 

the latter wrestled with the relationships between reason and imagination as foundational for 

understanding reality. In Castoriadis’s view, society and its institutions are socially constructed 

through the establishment of meanings linked with particular social arrangements. For example, 

what we understand as a marketplace represents the establishment of distinctive meanings related 

to markets as a form of social organization, including the various roles, responsibilities, and 

behaviours of individuals within that form of organization (Herzog 2013). Codifying particular 

social arrangements facilitates interaction, however to function repeatedly over time they rely on 

a relative stability of meaning. For example, markets as a form of social organization rely on 

specific, shared understandings of consumers, producers, and consumption (Herzog 2013). 



 38 

Castoriadis saw these shared understandings not as objective and rational, but rather 

representative of an anonymous, collective imagination regarding the interpretations of symbolic 

meanings that are a part of that understanding. As institutions formalize, the institution itself 

comes to embody this collective imagination. To use the example of markets as an approach to 

social organization, the early political economists argued it was the most efficient way to 

organize production and the optimal approach to promote a context for ensuring individual 

freedoms in society (Herzog 2013). In this way, markets represent functional and symbolic 

expressions of one or more social imaginaries, and manifest in a collection of practices and other 

social arrangements that reflect those social imaginaries (Taylor 2002). In cases where social 

institutions are established, such as in the case of markets, Castoriadis argued that the functional 

and symbolic elements expressed through the practices of that institution represent the general 

acceptance of the social imaginaries that those practices reflect. Castoriadis referred to 

established – we might say legitimated (Dowling and Pfeffer 1975; Humphreys 2010a; b) – 

social imaginaries collectively as a socially instituted imaginary. 

Using a foundation of imagination, Castoriadis creates a space for the future to impact the 

present in ways unaccounted for in the dominant forms of social change thinking. The response 

to the challenge Castoriadis levels at Marxism is that society is itself always in the process of 

creating new forms of being – new social arrangements – linked with reinterpretations of 

meaning emerging from individual’s capacity for radial imagination. Society changes as 

individuals and groups imaginatively create new social arrangements and institute practices that 

draw from alternative social imaginaries representing how they think society should be, thereby 

displacing existing institutional arrangements. Castoriadis referred to this collective impetus for 

creating new forms of being as the socially instituting imaginary. Crucially, this is not a 
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purposeful conflict between different sides, as a conflict perspective of social change suggests. 

Rather, the conflict emerges in a manner consistent with a sociological perspective on knowledge 

development: 

“All points of view in politics are but partial points of view because historical 

totality is always too comprehensive to be grasped by any one of the individual 

points of view which emerge out of it.” (Mannheim 1991, p. 151) 

In other words, no single set of meanings can ever adequately encapsulate the entirety of human 

interpretation, and so we perceive merely fragments of a greater whole, and even then only 

tenuously (Castoriadis 1997). Further, within our social worlds, meanings are themselves in 

constant flux, all of which affords a space for individuals to creatively reimagine social 

arrangements and institutions by drawing from the future – an imagined future based on 

reinterpretations of meaning (Barbrook 2007; Levitas 2013; Urry 2016). This view presents 

society as constantly changing, punctuated by periods of perceived relative stability, which is in 

contrast to society as a relatively stable configuration punctuated by periods of change, as 

conventional institutional analyses assume (DiMaggio and Powell 1983; Dolbec and Fischer 

2015; Scaraboto and Fischer 2013). The indeterminacy Castoriadis viewed as crucial to his 

perspective comes through in the difficulty in predicting what changes in social arrangements 

will take place and when they might occur. Unpredictability here stems from the creative nature 

of individuals and the webs of constantly fluctuating interpretations of meanings, the conjunction 

of which manifests in deep, cultural complexity (see also Taylor 2002). However, social 

imaginaries are partly expressions of the future – knowledge of how society should be. By 

examining how present day social actors configure and articulate social imaginaries, we may 

gain new insight into the formation of market arrangements.  
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3.3 Conceptualizing Technological and Market Change 

Castoriadis’s views of radical imagination and the social imaginary provide an alternative 

way to understand processes of innovation and diffusion. Evolutionary perspectives on 

technological change argue that innovations are those technologies with increasing “complexity, 

efficiency, and diversity” (Tellis and Crawford 1981, p. 127) over prior technologies, while 

conflict perspectives emphasize that the ideological nature of technology means diffusion is 

linked with power struggles between market actors (Holt 2012; Weber, Rao, and Thomas 2009). 

These perspectives would view successful innovators like Thomas Edison as either creators of 

superior technologies, like the incandescent light bulb, or as a powerful market actor able to 

successfully mobilize resources to secure adoption of a particular technology over rival 

alternatives (for example, see Humphreys and Carpenter n.d. forthcoming on “market driving”). 

Translation perspectives would see Edison as one actor in a larger network, with the proliferation 

of incandescent lighting produced as a result of stages of change, generated by the unique 

assemblage of actors at each stage (Hughes 1983). Castoriadis’s notion of radical imagination 

and social imaginary supplements these views by understanding the incandescent lighting as a 

successful innovation on the level of social arrangements. From this perspective, incandescent 

lighting was successful, in part, because the technology and its emerging practices symbolized a 

future society whose organization and capabilities were both meaningful and desirable (Bijker 

and Law 1992, p. 12). Incandescent lighting emerged in an era defined by rapid technological 

advancement that has been characterized as the birth of the modern age (Freeberg 2013). Against 

a socially instituted imaginary expressed through artificial lighting technologies like gas, 

candles, fire, or other combustion technology requiring manual intervention, incandescent 

lighting as a technology was an expression of a socially instituting imaginary composed of the 
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broader progressive movement to automation and its promises of increased productivity, 

prosperity, and freedom (Freeberg 2013). However, acceptance of the incandescent lightbulb was 

far from assured, and it’s ultimate triumph was partly attributable to what Bazerman (1998, p. 

385) calls rhetoric “that makes technology fit into the world and makes the world fit with 

technology.” In other words, the incandescent light bulb was successful, in part, because 

adopters – both individuals and communities – could imagine their future individual and social 

life with the technology in it. 

As a concept, a social imaginary represents “the ways in which ordinary people imagine 

the societies they inhabit and sustain” (Levitas 2013, p. 83) and through which they establish 

“common understanding that makes possible common practice” (Taylor 2002, p. 106). This 

understanding is functional in terms of expressing physical arrangements, like those of buyers 

and sellers in a market, as well as the character or spirit represented by those arrangements. In 

this manner, social imaginaries are virtual spaces that express fundamental elements of the 

human spirit: “the intangible, immeasurable, numinous reality that all of us need to find meaning 

in life and to make life worth living – a deeply intuitive sense of relatedness or connectedness to 

all life, especially other people, to the world, and to the universe in which we live” (Somerville 

2006, pp. 7–8). The social imaginary, in this perspective, acts as space within which 

interpretations of the meanings of innovations occur in conjunction with the development of 

social arrangements, such as markets, for those same innovations. What an innovation means is 

paramount in this view. Castoriadis’s point is that our innovations are an “impossible translation 

of desire into realisable intention” (1984, p. 241). In other words, with respect to technological 

change, the impetus for change expressed by the socially instituting imaginary draws on the 

future in order to develop expression in the present. But this is an always imperfect process 
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because regardless of how perfect the expression, it will never encapsulate the entirety of 

meaning for all time. There exists always a space for individual radical imagination to create 

something unanticipated. Leveraging Levitas (2013) and Urry (2016), I contend that these 

expressions of radical imagination of future human conditions can be thought of as a source of 

knowledge regarding human experience in a future version of society. Further, from Jameson 

(2005, p. 282), I suggest that this source of knowledge acts to  “defamiliarize and restructure our 

experience of our own present” (emphasis original). For Castoriadis, society is always creating 

new forms of being, and radical imagination represents ideas that are neither extensions of 

previous thought, nor contingent on the present. This is the socially instituting imaginary, the 

creation of new forms of being composed of social arrangements that differ from current 

arrangements, and that reflect changes in meaning at a fundamental level. All individuals have 

the capacity to develop their own knowledge of the future, and contestation occurs through 

processes of reconciling differences between meanings developed by individuals through radical 

imagination and interpretations of meanings embedded in instituted knowledge structures. 

Further, while technological innovations are being understood by various social actors, market 

arrangements are developing in relation to these interpretations (Grodal, Gotsopoulos, and 

Suarez 2015). Commercial firms begin to competitively offer products and services to carve out 

market share, not-for-profit organizations adopt and deploy technologies in the service of their 

own missions, and all forms of market actors begin to test the limits of the technology. In this 

research, I undertake to understand how market actors invoke future-oriented knowledge 

structures, and how contestation over differing knowledge structures influences the present 

development of markets. 
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Chapter 4 

Context and Methodology 

In order to understand how market actors invoke future-oriented knowledge structures 

linked with technology, and the associated influences on market development, I undertook an 

ethnographically-informed longitudinal investigation of the 3D printing industry. Nascent 

market(s), meaning those at early stages of development (Santos and Eisenhardt 2009), offer a 

rich context in which to study the contestation of knowledge structures related to technology, and 

the associated development of market arrangements. Leveraging an ethnographically-informed 

qualitative research approach (Creswell 2007; Spradley 1979), I engaged with the research 

context over a seven-year period from 2012-2018. During that time, I gathered data through a 

variety of means, including: participant observation and industry conferences and local 

community sites, depth interviewing of market actors, content analysis of industry media and 

reports, all supplemented with books and other media dedicated to communicating the what 3D 

printing is and how it is used. In subsequent sections, I provide more detail about the context of 

3D printing, as well as the types of data collected and how that data was analyzed. 

4.1 What is 3D Printing and Why is it a Relevant Context? 

The term “3D printing” is a semantically recent construction, appearing in the early 

1990s, referring to additive manufacturing technologies which had been in existence since at 

least the 1970s (Bártolo and Gibson 2011, p. 42). More generally the technology is referred to as 

additive manufacturing (or additive fabrication), the technically accepted naming convention for 

a collection of processes of production in which objects are created directly and rapidly from 

computer-generated models (Bártolo and Gibson 2011, p. 37). In general, these processes 
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employ techniques in which a complete object is constructed by iteratively adding material, or 

binding material, into layers (Lipson and Kurman 2013; Sherman 2009). A number of specific 

processes for fabrication in this manner are currently available, but all broadly achieve similar 

value propositions: faster, more flexible, and cheaper production capabilities at smaller numbers 

of units produced, than more conventional mass-manufacturing methods, such as formative or 

subtractive processes (Bártolo and Gibson 2011, pp. 40–41).  

Despite a technical history spanning several decades, it has only been in the last several 

years that 3D printing has become widely acknowledged in popular media as the technology 

becomes more affordable at the consumer level, and sufficiently advanced at the industrial level 

(Berman 2012; Easton 2008; Lipson and Kurman 2013; Wallach 2010). In 2012, 3D printing had 

a breakout year, with Make Magazine publishing the first 3D Printer Buyer’s Guide for home 

users, the annual Consumer Electronics Show featured 3D printers for the home for the first 

time, and The Economist proclaimed the coming of a third industrial revolution linked to digital 

manufacturing and the proliferation of 3D printing technology (Markillie 2012). Since 2012, the 

technology has enjoyed growing interest and attention, and while hype currently outstrips 

technical capability, 3D printing does represent a shift in terms of how we conceive of 

manufacturing generally (McCune 1993), especially as it relates to placing certain means of 

production outside of large, centralized facilities (Berman 2012). The accessibility of productive 

capacities links 3D printing with the broader ‘maker movement’ (Anderson 2012; Hatch 2014), a 

social movement seeking greater emphasis on the creative capacities of individuals to fabricate 

material goods. This re-enchantment with production has become a cultural phenomenon linking 

together a number of technologies and practices from domains as diverse as textiles (knitting), 

gastronomy (cooking), wood working (carpentry), and computers (programming/coding). 3D 
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printing aligns with this movement through the potential to reconfigure particular social 

arrangements that were effectively established during the industrial revolutions of the 18th and 

19th centuries (Anderson 2012; Hatch 2014). However, while celebrated in some circles, the 

availability of relatively accessible productive capacities offered by 3D printing raises concerns 

over privacy, security, and intellectual property ownership (Kurman and Lipson 2014; Mitchell 

2012).  

All of the issues and debates linked with 3D printing emphasize the market’s unsettled 

state, reflected in a dynamic, complex socio-cultural milieu within which myriad technology 

meanings mix with developing market arrangements. In this context, the connections between 

knowledge structures linked with innovative technology, strategic action undertaken by market 

actors, and the ongoing development of market arrangements are more clearly observable, and a 

greater range of these activities are present than would be present in more established (settled) 

markets. 

4.2 Forms of Data 

Between 2012 and early 2018, I gathered data in a variety of different forms consistent 

with my goals of: (1) understanding how market actors invoke future-oriented knowledge 

structures linked with 3D printing, and (2) how developing market arrangements reflect those 

knowledge structures. The data included field observations at a variety of industry and 

community events, in-depth interviewing with a range of relevant market actors, content analyses 

of industry reports, company reports, and a range of industry media coverage, as well as a review 

of relevant books on the technology. A summary of data sources and their uses is provided in 

Table 2 below, and in subsequent sections I elaborate on how I gathered each source of data.  
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Table 2: Summary of Data Sources 

Type Sources Data Set Uses 

Books on the 
Industry and 
Technology 

Fabricated: The New World of 3D Prin8ng, 
Makers: The New Industrial Revolu8on 

The Maker Movement Manifesto, 
GeCng Started with 3D Prin8ng: A Hands-on Guide 

4 books 

Historical development of 3D prin?ng 
technologies, connec?on to related social 

movements, and how-to informa?on for using 
3D prin?ng hardware and soBware. 

Interviews 

Individual Makers, University Innova?on and Maker 
Lab Execu?ves, Representa?ves of Commercially-
Oriented Firms, Community Organiza?on (Public 

Library), Inves?ng and Industry Analysts 

14 par?cipants 
(13 interviews) 

Phenomenological insights into market actors’ 
interpreta?ons of 3D prin?ng and its 

poten?als. 

Published Interviews 
with Market Actors 

in the Media 
3D Prin?ng Industry (website) 14 interviews 

Perspec?ve on the industry and the 
technology from hard-to-access market actors 

and influencers. 

Newspaper and 
Magazine Ar?cles 

3D Prin?ng Industry, Canadian Broadcast Company 
(CBC), Make Magazine, NY Times, The New Yorker, 

The Atlan?c, WIRED! 
45 ar?cles 

Media discourses around the industry, the 
technology, and poten?al implica?ons for 

society. 

Industry Analysis 
and Company 

Reports 

Gartner’s, Deloi[e, IBISWorld, Wohler’s Associates, 
Government of Canada, Hewle[-Packard, 3D 

Systems, Stratasys 
19 reports 

Industry size and structuring over ?me as well 
as key issues facing the industry at various 

points in ?me. 

Field Notes and 
Ar?facts 

Inside 3D Prin?ng Conference (2013, 2014, 2015) 
Canadian Maker Faire (2015, 2016) 

University Maker Lab (2014) 
Public Library Informa?on Session 

~100 pages 
~40 ar?facts 

First-hand experiences captured at a premiere 
industry conference, the largest Maker Faire 

in Canada, a maker lab at a large US 
university, and a community informa?on 
night. Ar?facts consisted of souvenirs and 
other promo?onal materials distributed at 
conferences by staff of commercial firms.  
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4.2.1 Books on 3D Printing 

Despite the explosion of media attention around 3D printing in 2012, the technology has 

a long history dating back at least to the late 1970s and early 1980s (Bártolo and Gibson 2011; 

Lipson and Kurman 2013). I consulted several books to learn more about the early development 

of the technology, how 3D printing works, and how it relates to other forms of manufacturing 

hardware and software. I also used books as a way to understand how 3D printing relates to 

ongoing cultural changes, especially as they relate to social movements that emphasis futures in 

which all individuals have both the inclination and capabilities necessary to manufacture objects 

in their own homes, rather than purchasing them from others (Anderson 2012; Hatch 2014).  

4.2.2 In-Depth Interviews 

The purpose of depth interviewing was to draw out the future-oriented cultural meanings 

that participants ascribed to 3D printing, and how those meanings relate to developing market 

arrangements. In general, I recruited interview participants opportunistically through making 

connections at conferences and community events. My goal during recruitment was to obtain as 

wide a range of market roles as possible in order to develop insights through interpretive 

integration from multiple perspectives (Weiss 1994). I also purposefully sampled where possible, 

looking for potentially contrasting perspectives on how 3D printing might impact future social 

life (Weiss 1994). Table 3 below provides a summary of the participants and their roles. 

Interviews lasted between 30 minutes and two hours, with an average of 65 minutes. All 

interviews took place either in-person or over the phone and were recorded and transcribed for 

later analysis.  The interview protocol used for the depth interviewing is provided in Appendix 

A. 
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Table 3: List of Interview Participants 

Pseudonym Role 

Beatrix Programming and Outreach, Public Library 

Clyde Managing Director (Maker Lab) 

David Co-Founder, Design and Manufacturing Firm 

Felix Maker Lab Technology Expert 

Henry Director (Maker Lab) 

Jeff ExecuIve Director (University InnovaIon Centre and Makerspace) 

Joanna Maker Lab Technology Expert 

Karen RoboIcs Hobbyist 

Marie Industry and Technology Analyst 

Michael Manager (Makerspace) 

Naomi Co-Founder, 3D PrinIng Hardware Start-up 

Peter Investment Banker (ExecuIve Director, Private Firm) 

Ruth Co-Founder, Design and Manufacturing Firm 

Vladimir ExecuIve Director (University-based Entrepreneurship Center) 

 

4.2.3 Published Interviews with Market Actors in the Media 

Through my initial interviewing I learned from participants that gaining access to 

individuals who work in the most influential commercial 3D printing firms is difficult. The 

reason participants gave was that the most successful commercial firms are concerned about the 

potential for erosion of competitive advantage through publicizing information about their 

technologies and strategic direction. To work around this challenge, I gathered media interviews 

given by the senior decision makers of commercial 3D printing hardware and software 

organizations. These interviews provide insights into how these decision makers understand 3D 
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printing as a technology, and how they see the technology shaping future society. Table 4 below 

provides a list of these media interviews and when they were published. All interviews were 

conducted and published by the media company 3D Printing Industry (3DPI)4. 

Table 4: List of Published Executive Media Interviews 

Name Role (Company) Date of Interview 

Al Siblani CEO and Managing Director (EnvisionTEC 
Gmbh) 

Sep. 2, 2013 

Avi Reichenthal CEO (3D Systems Inc.) Nov. 26, 2012 

Bre PeZs CEO (MakerBot) Dec. 3, 2012 

Connor MacCormack CEO (Mcor Technologies) Feb. 12, 2013 

David Burns CEO (ExOne) May 2, 2013 

David Reis CEO (Stratasys Ltd.) Jan. 30, 2013 

Espen Sivertsen CEO (Type A Machines) Sep. 9, 2013 

Fried Vancraen CEO (Materialise) Apr. 12, 2017 

Greg Mark CEO (MarkForged) Mar. 18, 2014 

Hans Langer CEO (EOS GmbH Electro OpIcal Systems) Feb. 6, 2013 

Massimo Banzi Co-Founder (Arduino) Jan. 28, 2015 

Mitch Ackmann President (Afinia) Aug. 28, 2013 

Peter Weijmarshausen CEO (Shapeways) Dec. 11, 2012 

Simon Shen CEO (XYZ PrinIng) Apr. 13, 2015 

                                                   
4 https://3dprintingindustry.com 
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4.2.4 Industry Analysis and Corporate Reports 

To better understand the industry and how commercial firms in the 3D printing 

marketplace communicate with their stakeholders, I purposefully sampled from published 

industry reports, as well as corporate earnings calls and other reports published by commercial 

firms. In terms of industry analyses, I selected reports that provided a broad overview of the 

industry’s development, coverage of key technological developments, insights into the influential 

commercial firms, as well as insights into relevant producer and consumer segments. Wohler’s 

Associates has been continuously covering the development of 3D printing, and additive 

manufacturing more generally, since the early 1990s5. The annual Wohler’s Report is an 

important publication for the industry as a whole because it represents the most comprehensive 

overview of the state of the industry from a global perspective. These reports are costly, and so I 

purchased reports covering years 1996 and 1997, the first years in which in-depth reports were 

published. Shorter, freely available reports exist for the years 1993-1995, but they lack the depth 

of coverage of later publications. In addition to the 1996 and 1997 reports, I also purchased the 

report for the year 2010. The reason for purchasing the 2010 report is that market data from other 

published sources became more widely available beginning in 2011, and so the 2010 report 

complements the 2011 report data as key sources of industry developments that presaged the 

year in which this study began (2012). 

In terms of corporate reports, I gathered reports from two important commercial firms – 

Stratasys and 3D Systems – that developed from the earliest technology developments in the 

                                                   
5 https://wohlersassociates.com 
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industry. I also selectively gathered reports from Hewlett-Packard from 2015 onwards, because 

speculation regarding their entrance into the 3D printing market had been widely discussed at the 

industry conferences I attended in 2013 and 2014. As a major multinational computer hardware 

and services provider, Hewlett-Packard’s decision to enter the 3D printing market represented an 

important change, and I wanted to understand how the firm was positioning the value of its 

offerings.  

4.2.5 Field Notes and Artifacts 

Throughout this research project I have engaged in ethnographically-informed field work 

at 3D printing industry conferences, several large maker community faires, public 3D printing 

information sessions, local makerspace events, and a 10-day residency at a university maker lab 

inspired by the spirit of the maker movement. Ethnography is about immersion in a community 

or context of interest (Emerson, Fretz, and Shaw 2011), and these events afforded me an 

opportunity to engage with a wide variety of individuals interested in 3D printing, and to 

enculturate myself with respect to the ways in which these varied individuals understand the 

technology and its broader potential.  

During my time in the field, I recorded my own thoughts and reactions regarding my 

experiences in order to record my own self-understanding (Arnold and Fischer 1994), as well as 

topics and ideas raised by members of the context. I also gathered various artifacts distributed at 

the varied events I attended, ranging from various 3D printed objects to commercially produced 

promotional materials to a wall hanging of a robot head, electronically knit using wool. The field 

notes and artifacts help me to better understand the developing cultural significance of 3D 

printing through the ways in which various market actors make sense of the technology, and how 

they put the technology to use. 
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4.2.6 Media Articles 

To complement the interviews and published reports, I also purposefully gathered 

newspaper, magazine, and other published media articles that explored dimensions of 3D 

printing as a technology. I chose articles from industry-specific sources, such as 3D Printing 

Industry (3DPI), those focused more generally on hobbyists, like Make Magazine, those with a 

broader focus on technology and technology cultures, like Wired, as well as those publications 

with a more general readership, such as The New Yorker, The Atlantic, and the Canadian 

Broadcast Company (CBC). In all cases, I chose articles that elaborated and explored relevant 

industry issues in order to develop a greater understanding of the industry context. Throughout 

the project, media articles illustrated the cultural meanings and interpretations of 3D printing and 

related practices, complementing data that I gathered in other forms. In some cases, media 

articles also provided insights into the thinking of important market actors that would otherwise 

be difficult to access.  

4.3 Data Analysis 

All of the data was analyzed using an interpretive approach (Hudson and Ozanne 1988; 

Spiggle 1994). Interpretive research approaches take a “multiple, simultaneously shaping” 

(Hudson and Ozanne 1988, p. 509) view of causality in which individuals actively shape and 

interact with their environments. This is particularly useful given the research focus and context 

of this investigation. With respect to nascent markets, market actors are assumed to be involved 

in constructing their social reality (Santos and Eisenhardt 2009), but the reality itself is also 

constituted by forces imposed by the rules, processes, and institutions present in the market. 

Collectively these represent the social imaginary (Adams 2017; Castoriadis 1987, 1994, 1997, 

2007). By examining the development of the 3D printing market over a period of time, we are 
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able to link knowledge structures of 3D printing as a technology to shifts in the social 

arrangements that define the marketplace. In addition, using the 2012-2018 timeframe is crucial 

as it is during this period that home-based 3D printing hardware, software, and services becomes 

more available for larger segments of consumers, in conjunction with greatly expanded coverage 

of the industry by mainstream media and industry analysts. This expansion of the markets for 3D 

printing draws in a greater range of actors, all of whom are engaged in developing and debating 

knowledge structures linked with the technology.   

I worked in an iterative manner between field work, data collection, and data analysis, 

using insights from previous iterations to inform future field work (Arnold and Fischer 1994). 

The goal of these iterations was to arrive at an interpretation of the data that is coherent, 

adequately addresses the research focus, and authentically represents the cultural context in 

which this study is grounded (Arnold and Fischer 1994). 
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Chapter 5 

Findings 

5.1: 3D Printing Social Imaginaries 

Social imaginaries are not physical entities, rather they are virtual spaces within which 

human beings develop collective knowledge – “common understanding” (Taylor 2002, p. 106) – 

about their social world through interpretation. In the case of technologies, how people 

understand what a specific technology means reflects a number of different facets, namely: the 

technology’s form(s) and function(s), the implicit and explicit social arrangements the 

technology affords, as well as the spirit the technology gives rise to. With respect to 3D printing, 

interpretation of the data suggests four distinct but interrelated social imaginaries that individuals 

and groups draw on to make sense of the technology, namely: individual courage, collective 

liberty, artisanal industrialism, and renaissance industrialism. These social imaginaries are 

permeated by gnostic and romantic motifs (Davis 2015; Giesler 2012; Noble 1999; Thompson 

2004), express notions of a future social reality that the technology will help to bring into 

existence, and are reflected in the ways in which individuals and groups engage in current 

practices around the technology. I begin by describing these social imaginaries, drawing from the 

richness of the participant data, and then comparing and contrasting the core elements of each to 

reflect both the linkages and their distinctiveness. 

5.1.1: Individual Courage 

As a way of making things, 3D printing represents a shift akin to the development of the 

personal computer in the 1980s and 1990s. During those decades, the lowering prices of home 
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computers opened up access to the devices on an unprecedented scale. Often referred to as a 

process of democratization, this broadening of access and use represents shifts in power whereby 

individuals can take advantage of technologies that have previously only been available to 

government and corporations (Feenberg 1999). A similar shift occurred with 3D printing around 

2012, as the price of hardware and software began to drop, and increasing attention was given to 

home consumers and applications (Lipson and Kurman 2013). That year, Make Magazine 

published the first 3D Printer Buyer’s Guide for home users and for the first time the annual 

Consumer Electronics Show featured 3D printers for the home. This explosion of interest in 3D 

printing and the celebratory predictions of its impact on society are consistent with narratives 

documenting the emergence of an innovative technology disrupting the marketplace (Kozinets 

2008). However, far from being new or innovative, in 2012 3D printing technology was just shy 

of celebrating its thirtieth birthday. What was changing around the year 2012 was a growing 

narrative of individual empowerment, that was enabled by the possibilities opened up by the 

greater individual access to a production technology previously unattainable for most citizens. 

The narrative was embodied in the notions of a ‘maker’ movement (Anderson 2012; Hatch 2014; 

Lipson 2005; Lipson and Kurman 2013). The do-it-yourself spirit of that movement focuses on 

and celebrates the role of the individual freed from the constraints of organized production 

consistent with a consumer-based society. Clyde, a study participant who manages a 3D printing 

lab on the campus of a major university in the United States, and teaches courses using 3D 

printing, framed this spirit in terms of individual imagination and courage: 

Clyde: There’s nothing special with 3D printing, but imagination. I tell my 

students, when they start this class, that we're looking for two things: imagination 

and courage. That's what we're trying to do here. 
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Interviewer: What kind of behaviours does courage include? 

Clyde: Well, the idea to do something different. The safe path is to become an 

accounting major and to work for one of the big four firms. It doesn't take much 

courage. But the idea that I'm going to create something and I'm not given any 

hints on what to create, it's all up to me and I have the courage to find something. 

My grade is depending on this. I have to find something in the great unknown. It's 

like an adventure in the unknown – find an idea on your own and figure out how 

to make it. It's courage that I think about. The bird leaving the nest or that kind of 

thing. The courage to think independent thoughts. 

The focus on courage is the central theme in this social imaginary, representing the will to seek 

freedom from established social arrangements and privileging individual discovery, creativity, 

and exploration. Clyde describes this freedom as moving away from ‘safe’ choices, such as 

working for a large accounting firm, that he sees as offering a stable career path for individuals 

but little opportunity for ‘independent thoughts,’ adventure, or personal discovery. The notion of 

courage is linked with independence of thought, searching the unknown for ideas, and coming up 

with one’s own understanding of how to bring an idea into physical existence. This perspective 

reflects notions of rugged individualism and the frontier mythologies of the United States (Holt 

2004, 2006; Holt and Thompson 2004; Schouten and McAlexander 1995). The future, in this 

view, is something yet to be constructed by those pioneers brave enough, and imaginative 

enough, to conceive it, and existing social arrangements are problematized to the extent that they 

restrict or impede pathways for individuals to create their own path. Pioneering individuals have 

the courage to carve out the future proactively through focusing on doing rather than planning or 

organizing. Clyde modelled the 3D printing lab on a hackerspace in California, and especially 
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the spirit of the hackerspace ethos, which he sought to ingrain in the social arrangements of the 

lab itself: 

Interviewer: What was it about [the] operation in California that you were trying 

to mimic?   

Clyde: The layout and the spirit.  

Interviewer: Can you talk to me about that? What's the spirit behind that? 

Clyde: The spirit of the Hackerspace . . . At Hackerspace, it's very unorganized. 

You have members, we also have [other users] here as well, and people come and 

go without a set agenda. There's no punch card. People come in to work on things 

and get things done. Everyone is there of their own volition, seriously engaged 

and trying to learn something, make something. So, learning is a big part of that. 

The motto we have […] is based on that and the idea of the sharing, people 

helping each other to do those tasks. The idea that people can do things that 

perhaps they didn't think they could do, like expanding boundaries. I think what 

struck me the most is that when I was at the Hackerspace was the exchange of 

information and the discussions that people would have about what they were 

doing and, I think, that's what the university should be like. At least, my 

university, at the time, wasn't like that. Well, it should be. So that was, I think, 

what was probably the most appealing to me. I felt that this is what we should be 

doing in universities, but I had to go [to the hackerspace] to get that.  
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Clyde was looking to emulate the ethos of hackerspaces – “community-operated physical places, 

where people share their interest in tinkering with technology, meet and work on their projects, 

and learn from each other” (http://hackerspaces.org) – but in a more conventional academic 

setting. The intention was to drive what he believed to be the true purpose of a university, by 

facilitating the kinds of social arrangements that bring about learning in which an individual 

grows in ways that even they themselves could not imagine in advance. These social 

arrangements are disorganized in the sense that individuals are not confronted with a fixed 

agenda, rather they are free to develop their own approaches and goals. Clyde refers here to the 

way universities should be, and in another exchange, he criticizes current university education as 

too focused on helping students to get an “understanding of big business and of how to work in 

the corporate hierarchy,” with 3D printing helping to facilitate a new era in business, one that 

displaces this corporate focus. When asked about that new era in business, Clyde invoked the 

example of the music industry and its disruption by alternative forms of distribution as a 

comparable case to 3D printing: 

Clyde: Digitizing objects is no different than digitizing a song. There’s no 

difference essentially. Actually, the threshold is lower because the music industry 

was controlled by a small number of firms. So actually, the threshold here is much 

lower. So, what do we see in the music industry? We see the proliferation of small 

artists, we see some big artists, but the number of bands and the amount of music 

has never been higher. The accessibility, recognition, of the ability to sell Justin 

Bieber. That wouldn't be possible, right? Not everybody becomes Justin Bieber, 

but a lot of folks are distributing their music through those channels. So, this 

would be the same thing. So just look at music. It's going to happen for iPhone 
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cases and eventually smart phone themselves and everything else. So, I think the 

future is already written, right? It's just about what's next. 

While Clyde invokes the idea of a future already written, he is not suggesting that the future is 

determined, fixed, or inevitable. Rather, he understands the future that 3D printing helps to 

achieve as similar to that opened up by the disruption of the music industry. He invokes elements 

of the individual courage social imaginary, in particular the ways new technology facilitates 

increased opportunities for individuals, to make these connections. For Clyde, the future is one 

characterized by an individual expansion of boundaries through imagination and achieving 

independence of thought. This method of social arrangement, facilitated by 3D printing and 

linked with creative, discovery-driven, exploratory culture, supports an emancipatory 

environment in which the adventurous, pioneering individual can flourish and achieve personal 

liberation. Community aspects are important, but only in how they facilitate the empowerment of 

the individual, especially through contributing to learning. 

The individual courage social imaginary reflects two perspectives on the future that 3D 

printing will help to bring into existence, that draw upon romantic and gnostic mythologies 

(Thompson 2004). Romantic myths are those linked with seeking to reconnect humanity with 

nature through celebration of the natural elements of human existence, especially the human 

body, a reverential connection to nature, and authentic self-expression (Noble 1999; Thompson 

2004). Gnostic myths refer to human quests to attain a divine state of freedom through the 

accumulation and continued development of knowledge (Davis 2015; Thompson 2004). The first 

perspective on the future reflected in the individual courage social imaginary is one defined by 

individual quests for purity; the purity of self. This quest for purity is rooted in the courageous 

pursuit of personal boundary expansion consistent with the pragmatist approach of turning “away 
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from abstraction and insufficiency, from verbal solutions, from bad a priori reasons, from fixed 

principles, closed systems, and pretended absolutes and origins” and towards the “open air and 

possibilities of nature” (James 2000, p. 27). As Clyde described, the technology affords 

individuals the ability to think independent thoughts, pursue alternative life paths, and explore 

the unknown. The second perspective on the future reflected in the individual courage social 

imaginary is one of unconstrained individualism, fostered by the democratization of knowledge 

and the pursuit of self-awakening. The quest for purity and unconstrained individualism cohere 

around the notion of learning, integrating notions of democratization of access to technology and 

revitalizing learning through a revamping of the pioneer spirit. 

5.1.2: Collective Liberty 

Where the individual courage social imaginary focuses on the empowerment of the 

individual through learning linked with material production, a separate but related social 

imaginary focuses on the empowerment of groups and collectives through knowledge sharing. I 

label this social imaginary collective liberty, because the emphasis is on the possibilities linked 

with the democratization of 3D printing as it relates to free distribution of ideas, collective 

emancipation from what are perceived to be oppressive social arrangements, and the 

empowerment of individuals in conjunction with relatively anonymous collectives. Karen, a 

makerspace participant and robotics enthusiast, describes the spirit behind this social imaginary 

through the personal excitement she feels when her ideas are dispersed to a large, global 

audience: 

Karen: What excites me is having [my designs] dispersed globally. Right? So, the 

more people that are seeing it, the more chances are that they can make it 

themselves. So, I've had people all over the world use open-source hardware for 
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[my projects] to make their own, which is great. Right? So, I'd like to see that for 

our [draft designs], especially because it can help people and you can also learn 

about robotics using it.   

Interviewer: And why is that important to you, what is it about the proliferation of 

the interest that excites you? 

Karen: Because you can't get it anywhere else. Right? So, I could join a thesis 

program or start a thesis, whatever, at university, but where does that stop? Okay, 

you could maybe make a few derivatives of your final paper and publish it into a 

few magazines or journals or whatever. But then, where does it reach? But then 

with the Fab Academy Thesis program, it's inherently global because you're using 

the whole network and you'll have all these eyeballs looking at your project and 

they already have the tools there to replicate it. So, all that you need then is 

getting them interested in the project. Or if they're already interested in the project 

then they can join in. The end goal is to be able to reach these people and doing it 

that way gets me there faster. […] And then going even further, with [this robotic 

technology case], since it will be a platform, then people will be able to use this to 

then create other robot modules that they see fit for different tasks. So not only am 

I getting it in front of the right people, but then I'm creating a toolkit/platform 

where then they can make their own things as well. 

For Karen, the democratization of knowledge truly manifests when individuals and groups 

working all over the world have direct, unmediated access to the ideas of others. She mentions 

the Fab Academy Thesis, a program for generating social impact by helping members of 
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communities dedicated to fabrication to further develop their projects as business opportunities 

or as research agendas, through a global network of collaborators and advisors. Similar to the 

individual courage social imaginary, the distribution of project-based ideas occurs in order to 

foster subject matter learning. However, Karen’s quote expresses the main differences with this 

social imaginary: the reach of the ideas and the mode of engagement. The future she implies is 

one in which ideas can be shared from one to many without the mediating social arrangements of 

magazines or journals, which act as filters to limit the potential for learning and change. Unlike 

with a makerspace, like that described by Clyde where individual learning occurs through one-

to-one transmission of knowledge, Karen is referring to the broad sharing of knowledge, where 

she likely will not have any personal contact with those individuals who opt to build on her 

ideas. She engages with interested others through sharing electronic information in the form of 

3D designs, models, and explanations of her ideas, from which other individuals can leverage 

whatever aspects they find useful or interesting to further their own projects.  

Karen’s implied view of the future is one in which the free sharing of ideas is not stifled 

by existing patent laws, practices, and value systems, which impede sharing by encouraging 

closed approaches to innovating. She envisions more of a “coopertition” model for society, one 

that benefits individuals and collectives equally: 

Karen: So, for 3D printing companies, I think [the current patent system] does 

impede [innovation] because some of the patents are so old, that the timeline isn't 

really working with how fast the innovation is paced. […] But patents would be 

useful if...an ideal scenario would be if you could say, "Okay, I'm making this 

thing, if nobody could copy it for the next 18 months, that would be great, 
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because that way then I'll be able to raise capital for my company and then go 

further with it." Except that would never happen, right? 

Interviewer: And why is that?  

Karen: Because I don't think everyone would understand why we would need to 

work together to be able to be … not super-competitive, but "coopertition" is one 

of the key words in FIRST robotics. So, you're competing with each other but 

you're also cooperating with each other, you're on an alliance team but if someone 

else's robot on the competing team flips over, then if you're able to flip them back 

over, then that's great because then you can have an even better match. So, things 

like that, but I have a weird world view on the economy, so I don't think any of 

my ideas will ever come to fruition on changing that. 

Karen’s view of the future is one in which people freely share their ideas in the form of designs, 

algorithms, and other materials, but still engage in competition with one another to demonstrate 

superiority of ideas. She sees a future in which cooperating and competing behaviours will work 

together, referencing the FIRST robotics programs, which are elementary and high school 

programs designed to inspire children and young adults to pursue science and technology 

opportunities. The FIRST robotics program promotes the values of ‘coopertition’ and gracious 

professionalism (www.firstinspires.org/about/vision-and-mission), both of which align with the 

implicit views of the future Karen outlines above. Despite a belief that her ideas for the future 

will never come to fruition, Karen acts as if the ideal scenario she describes already will occur, 

demonstrated by her approach to sharing her own designs and ideas. 
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The behaviours and motivations Karen describes are akin to those of individuals engaged 

as publics (Arvidsson and Caliandro 2016; Warner 2002). In publics, individuals are drawn 

together with others through a shared focus of interest, but with minimal or even no direct 

interaction with one another (Arvidsson and Caliandro 2016; Warner 2002). Who, exactly, 

comprises publics is not explicitly known by all members as publics are relations “amongst 

strangers” (Warner 2002, p. 55). Nevertheless, publics provide support for “shared meaning 

systems,” with engagement of members facilitated by media devices (Arvidsson and Caliandro 

2016, p. 730). Karen describes this form of interaction, as well as the reputation (status-based) 

personal reward system by which participation in publics is evaluated, namely: how often your 

ideas are taken and used by others. Sharing with the crowd is both a vehicle for personal reward 

and the method for enacting a future where any individual anywhere in the world can access 

designs for, and fabricate, any physical object. Competition with the crowd takes place through 

the use and dissemination of ideas, with ‘winning’ ideas being those that spread the widest and 

that become the basis for future innovation and development. This is collective liberty in the 

sense that leveraging technology to facilitate individual sharing and access to ideas contributes to 

liberation on an aggregate, or collective level.  

The collective liberty social imaginary integrates two perspectives on the future that 3D 

printing will help bring into existence. Similar to the individual courage social imaginary, 

collective liberty draws on the democratization of knowledge, but with an emphasis on its 

collective effect. Here, individuals interpret 3D printing as contributing to emancipation from 

oppressive social arrangements through the collective empowerment of others driven by the 

accessibility of information. In addition, this social imaginary integrates a view of the future as 

one in which humans pursue technological knowledge as a way to achieve purity through 
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attaining collective wisdom, consistent with Gnostic myths (Davis 2015; Thompson 2004). I 

explore this connection between democratized information and attaining collective wisdom 

through Beatrix, a programming and outreach officer at a public library. The public library 

adopted consumer-level 3D printers to augment its other offerings and made the printers 

available to patrons through installations at specific library locations, as well as traveling 

demonstrations and workshops. Patrons were able to access the printers to fabricate objects free 

of charge but were required to pay for the cost of the materials used to print their objects. When 

the library first conceived of offering access to consumer-oriented 3D printers, the printers 

themselves were relatively noisy, messy, and generally required significant technology support 

to operate. In this quote, Beatrix explains why the library decided to pursue offering access to 3D 

printing technologies: 

Beatrix: So, it's all coming back to people having, you know, skills, helping them 

with their learning goals, and fostering like a more, I don't know, I want to say, a 

higher intelligence in our community. And it is. When I say that, we kind of push 

it. [For example,] I've got a bunch of little kids around, and we're clapping, and 

we're singing, and then I'm going to bring in the shakers and we'll do some 

rhymes. And then we're going to talk about how doing this very thing in our home 

every day is going to help our children in these ways. Here's how you make a 

shaker at home. And, that's making too. So, with the 3D printing, it's the same 

deal. You don't even know what it is! Well, we should know what it is, because 

it's really changing all sorts of different processes around the world. It's changing 

manufacturing. It's changing the way that people are prototyping and conceiving 

of these new technologies that we're going to need, because we're facing 
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innumerable challenges in this time, on this planet. There are famines and 

droughts and floods and forest fires and wars and injury and pollution, and all of 

these things are happening. So, we need to have people who are up to the 

challenge. 

Beatrix explicitly recognizes that the functional dimensions of 3D printing are still emerging as 

the technology develops, but she understands the technology as something that is necessary for 

overcoming social challenges. This is a consistent theme in Gnostic mythology, where the belief 

is that mastery of science and technology will allow humans to overcome our material limitations 

(Thompson 2004, p. 165). Beatrix explicitly understands 3D printing as helping to construct a 

better world – an Edenic ideal (Davis 2015; Noble 1999) – through fostering a higher 

intelligence in the community, and relates that to a societal need for individuals with the skills to 

combat the many social problems we collectively face. Here, 3D printing contributes to a society 

in which individuals have greater skills and understanding, which allows them to pursue 

emancipation from oppressive elements of their social reality. Beatrix understands 3D printing 

through the prism of the collective liberty social imaginary, even relating her understanding 

through existing library practices of children’s sing-alongs, which she sees as similarly 

contributing to overcoming “those powers – physical, institutional, psychological – that prevent 

the self from realizing its potential” (Davis 2015, p. 99). This is why the library opted to find 

ways to offer messy, noisy, and technologically difficult to operate 3D printing into their 

operations. Gnosticism is fundamentally a doctrine of free will (Davis 2015, p. 100), and the 

democratization of technological knowledge aligns with the Gnostic goal of “knowing oneself to 

be free” (Davis 2015, p. 93), and in so doing, collectively empower society. 
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5.1.3: Artisanal Industrialism 

Where the individual courage social imaginary was focused on the integration of retro-

utopian rugged individualism and the democratization of knowledge, a separate but related social 

imaginary focuses on individualism as it relates to more personalized manufacturing. I label this 

social imaginary artisanal industrialism because the spirit of this imaginary revolves around 

individual manufacturing conducted by skilled workers who foster more personalized 

relationships with their consumers, as well as consumers who in turn are looking for an authentic 

connection to the objects that they consume. In this case, rather than focusing on the 

emancipation of all individuals, the future expressed in this imaginary is one in which 

technology empowers individuals to foster greater degrees of craft-oriented production. In a TED 

Talk in 2014, the then CEO of 3D Systems Inc. described this craft-based opportunity: 

Avi: My grandfather was a cobbler. Back in the day he made custom made shoes. 

I never got to meet him. He perished in the holocaust. But I did inherit his love for 

making, except that it doesn’t exist that much anymore. You see, while the 

industrial revolution did a great deal to improve humanity, it eradicated the very 

skill that my grandfather loved, and it atrophied craftsmanship as we know it. But 

all of that is about to change with 3D printing. […] The big idea I want to discuss 

with you is not that 3D printing is going to catapult us into the future, but rather 

that it’s actually going to connect us with our heritage, and it’s going to usher in a 

new era of localized, distributed manufacturing that is actually based on digital 

fabrication. (Reichental 2014, 00:13 – 01:38) 

Avi positions 3D printing through reimagining an idealized past (Barbrook and Cameron 1996; 

Postman 1999). He invokes the image of the cobbler as an historical exemplar of the kind of 
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localized, distributed manufacturing 3D printing enables, a model of production that he suggests 

was wiped out by the industrial revolution, referring to processes of intensification and 

centralization of manufacturing that began to occur in the late 18th century and throughout the 

19th and 20th centuries (Landes 1969). For Avi, the mass industrialization of production 

diminished craftsmanship and the kinds of social arrangements that craft production encouraged, 

in particular more localized and distributed production consistent with skilled artisanal 

approaches. Vladimir, an executive director of a university-based innovation center, understands 

3D printing in a similar way, as a technology that fosters localized production opportunities. 

Building on this understanding, he discusses 3D printing as opening up avenues for developing 

more artisanal business models:  

Vladimir: I'm basically using the structure of historical craft guilds where you had 

masters who were extremely proficient with tools, back then they weren't 3D 

printers but they were whatever tools that they were using whether it's for glass 

blowing or silk weaving. And then you had, of course at the lower rung, you had 

the apprentices who would work with the masters to finish out some work. […] 

And I thought, ‘Okay, well what did guilds do back then?’ They actually shared 

tools. There was a peer-to-peer learning group. The tacit knowledge was 

transferred from master to apprentice. Tacit knowledge is one of those things 

that's not codified, you can't read this in a book. You can only show how, right? 

So, I was fascinated by this topic and I thought, ‘Hey, why don't we create a guild 

2.0?’ Where the focus is we use these new digital fabrication tools and we create 

our very interdisciplinary type studio. We bring artists, theater people, engineers, 

scientists and we come up with new concepts and we collaborate. And it's part of 
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my experiment around entrepreneurship. I'd like to see models of collective 

entrepreneurship re-emerge.  

Vladimir makes sense of 3D printing through the ideal of a future in which the learning and 

development models historically linked to craft guilds are re-imagined for a digital age. When 

referring to products, craft production generally means something made and designed by the 

same person (Campbell 2005). In this case, Vladimir uses a more collaborative motif and 

emphasizes interdisciplinary approaches that draw on the specialties of many disparate 

disciplines, such as visual art, theatre, engineering, and science. The finished products are 

generated in conjunction with an apprenticeship model, where individuals learn and perfect their 

craft through the production of various works overseen by more experienced masters, who work 

to educate and train apprentices to develop increasing skills and proficiencies. There is a 

community element to Vladimir’s understanding, with members of a guild sharing tools and 

learning from one another. However, the purpose of the guild model remains to reinforce a future 

characterized by hierarchies of knowledge, maintaining a clear value-based, marketized 

orientation to the production activity.  

The key to the artisanal industrialism social imaginary is a future defined by quests for 

individual and collective purity gained through authenticity. This quest pervades all market 

actors, reflected in a view of the future in which there is greater intimacy between the fabricated 

object and those involved in its creation and consumption. Connecting the cobbler example with 

the guilds, through the development of increasingly specialized skillsets, achieved over time and 

by working with experienced masters, artisan makers gain a genuine, personalized connection to 

what they create. This is what was lost during the industrial revolution, as the shift to mass 

manufacturing displaced craft production. But the quest for authenticity permeates consumption 
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as well. In a published TED Talk, Avi describes this quest in a terms of 3D printing enabling a 

consumer, Amanda, who lives with partial paralysis:  

Avi: The implications of 3D printing go way beyond the tips of our noses. When I 

met Amanda for the first time she could already stand up and walk a little bit, 

even though she was paralyzed from the waist down. But she complained to me 

that her suit was uncomfortable. It was a beautiful robotic suit made by Ekso 

Bionics but it wasn’t inspired by her body; it wasn’t made to measure. So, she 

challenged me to make her something that was a little bit more feminine, a little 

bit more elegant, and lightweight. And like good tailors, we thought that we 

would measure her digitally. And we did, we built her an amazing suit. The 

incredible part about what I learned from Amanda is a lot of us are looking at 3D 

printing and we say to ourselves, ‘it’s going to replace traditional methods.’ 

Amanda looked at it and she said, ‘it’s an opportunity for me to reclaim my 

symmetry and to embrace my authenticity.’ (Reichental 2014, 02:14 – 03:17)  

Avi relays the story that Amanda views 3D printing not as an innovative manufacturing 

technology, but as a technology that will allow her to achieve personal authenticity by enabling 

the production of more personalized prosthetics and other supportive devices. For Amanda, 3D 

printing enables a world where she, and others who experience physical limitations, can claim 

purified identities through more personalized, ‘tailored’ solutions designed specifically for them 

as a unique human being. There are Gnostic dimensions to this social imaginary, as 3D printing 

is seen by both artisan and consumer alike as a divine technology capable of helping human 

beings overcome natural limitations (Davis 2015; Thompson 2004). However, there is a romantic 

dimension as well, with 3D printing helping to celebrate and venerate humanistic elements, 
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especially self-expression (Noble 1999; Thompson 2004). This blending supports views of the 

future in which quests for individual purity of both producer and consumer integrate with re-

developing hierarchies of knowledge for producers based on artisanal social arrangements. 

5.1.4: Industrial Renaissance 

Arguably the most prolific interpretation of 3D printing is the notion that the technology 

represents a new iteration of industrial improvement – a new industrial revolution (Anderson 

2012; Berman 2012; D’Aveni 2015a; Easton 2008; Rindfleisch, O’Hern, and Sachdev 2017; 

Sherman 2009). The revolution, in this case, is understood as a fundamental shift in 

manufacturing processes such that 3D printing is deployed to increase manufacturing output 

capacities and capabilities beyond what is possible with existing techniques. 3D printing has 

been primarily deployed by manufacturing firms to facilitate rapid prototyping, where different 

models for new parts or components can be designed and tested before retooling larger scale 

fabrication systems to produce the output (Berman 2012; Easton 2008). Initially understood as a 

significant cost savings for manufacturing firms, 3D printing has opened up greater possibilities 

for alternative fabrication processes that conventional fabrication techniques were unable to 

achieve. I label this social imaginary industrial renaissance because while the focus is on 

revolutionizing industrial manufacturing processes, the spirit of this imaginary is the pursuit of 

perfection through drawing on inspiration from many different sources. 

To encapsulate the ideas of the industrial renaissance social imaginary, I draw from 

Naomi, a co-founder of a 3D printing start-up company, as well as Ruth and David, who are 

industrial designers working together on developing more sustainable manufacturing practices. 

Naomi draws out the first aspect of this social imaginary, which is that it is primarily about a 



 72 

future in which existing manufacturing is improved to achieve greater levels of individual 

customization and convenience: 

Naomi: I don't see 3D printing being mass adopted by the average consumer 

because there's really no need for it, especially the way that we kind of think of 

3D printing today. So, I've got something 3D printed here, and it's cool looking 

but it's pretty useless. […] I like the example of orthotics and the thought of... 

Let's say you walk into [Drug Store], and there's a Dr. Scholl's booth, and you are 

able to 3D scan your foot there because the 3D scanning technology's out there, 

it's quite good. You 3D scan your foot and then it will print for you, as you're 

standing there, an orthotic that perfectly matches your feet, in 20 minutes. And I 

think that's incredible. 

In contrast to what she perceives as the uselessness of current consumer-side 3D printing, Naomi 

is excited for the future where you will be able to get custom-fitted orthotics quickly and 

conveniently at a local pharmacy or other retailer. This is personalization at scale, with the 

product custom-tailored to the consumer, but without the personalized connection to a human 

maker that occurs with the artisanal industrialism social imaginary. Quite the opposite, the 

automated solution she envisions removes the human maker altogether, replaced with an entirely 

machine-driven approach that creates a perfectly unique output. 

For Ruth and David, both industrial designers and founders of a 3D printing hardware 

start-up company, 3D printing is part of a larger manufacturing system that is currently 

dominated by fabrication techniques that they deem wasteful and energy intensive on a 

functional level. The shift to 3D printing opens up a future in which manufacturing can become 
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more sustainable, while the shift to digital designs and alternative fabrication hardware allows 

designers and manufacturers to draw inspiration for their work from domains that have 

previously been largely inaccessible, such as biology. One example is biomimicry, which seeks 

to draw upon nature to inspire design and fabrication approaches. 

Ruth: I think coming from a biological perspective, I've researched how processes 

and forms and functions get manufactured in nature. In nature you have a very 

limited set of amino acids, that then form proteins and proteins can fold into 

millions of different structures that define the function of a particular organism for 

example. The way it's manufactured is using stuff assemblies, using reproductive 

systems. I view 3D printing as a means to achieve self-replication systems. 

Hopefully in the future we will be able to have a manufacturing system that is 

able to heal itself, to replicate itself. […] They’re partly here already and can be 

as autonomous as possible. I work with [COMPANY] and we often talk about 

how can create business of the future. It's these systems of the future and it's 

something that self-replication, automation, 3D printing is amazing for that. 

Similar to the production process that Naomi described, Ruth discusses 3D printing as entwined 

with notions of automation and self-replication, drawing inspiration from biology and organic 

systems. Naomi and Ruth’s descriptions invoke celebration of the body, of the natural world, and 

natural processes of healing and regeneration as sources of inspiration for how they understand 

futures with 3D printing technology. Ruth’s business partner, David, explicitly draws on nature 

to discuss how 3D printing affords the ability to physically create structures and forms at the 

meso, or intermediate, level of design. Meso level design refers to the structures that bind an 

object together and give it physical characteristics such as shape, strength, and weight. 
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David: Humans haven't messed around with mesos so much. Nature has all the 

time which is where the combination of it and biology is exciting because a lot of 

biological structures, we haven't had the capability to mimic, to reproduce. Then 

with digital manufacturing, 3D printing and so on, the thing is that now we are 

able to do forms that we've never had to think about before. So, there's no human 

context to "How do we take advantage of this? What is the best way so they kind 

of mash together effectively?” 

This expansion of digital manufacturing capabilities fosters, in David’s words, an entirely new 

human context because human beings have not had the opportunity to draw upon, and leverage, 

certain ideas from the natural world using previous fabrication technologies. David expresses a 

pro-active, instrumental approach to these biologically-informed approaches, but he remains 

consistent with his overall interest in sustainability. Both David and Ruth discussed the 

opportunities of biomimicry in relation to specific goals such as reducing the amounts of 

materials required to manufacture a product, without sacrificing the strength or durability of the 

finished piece. 

There is a blending of romantic and gnostic motifs at play in the way participants 

describe industrial 3D printing systems, a blending connected by the pursuit of purity for both 

human beings and society. On the one hand, 3D printing enables human endeavour and 

achievement of creative possibilities previously only available to forces beyond human 

capabilities to mimic (Davis 2015). However, there is a veneration of the natural world and of 

the ways in which 3D printing can bring us closer to the perfection of nature (Noble 1999; 

Thompson 2004). With industrial renaissance, the pursuit of perfection includes a closer 

connection to natural modes of human discovery, including blending approaches from the arts 
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and the sciences. Ruth and David describe how 3D printing affords more iterative approaches to 

development and its connection to the human spirit: 

Ruth: So, you quite often separate the phases of think and explore, and that's 

where projects often fail because you first sit and you think about it and then you 

go and try to build it, but you no longer think about it. It's very unnatural for 

humans, where humans, they think through exploring and they explore through 

thinking. It's such a cyclical process and exploring really means building it. That's 

how you fail really quickly and that's how you iterate really quickly. 

David: So, the key thing is fail. 

Ruth: Failing really quickly. 

David: The key thing with prototypes is you figure out how it doesn't work. 

Much like the anecdote of Thomas Edison that he did not find out how to make the light bulb but 

rather 10,000 ways how not to make one, for Ruth and David, 3D printing affords the 

opportunity for industrial manufacturing to come more in-line with what they see as natural 

human processes of exploration and discovery. These processes are more naturally personalized, 

much like the Dr. Scholls orthotic described by Naomi, because each design expert can pursue 

their own specific iterative process. Ruth describes the split between think and explore as an 

unnatural distinction – a Cartesian split – that obfuscates what she understands as a natural, 

cyclical process of creation. 3D printing, in this articulation, opens up avenues for industrial 

manufacturing that have hitherto been untenable. Moving away from traditional methods and 

focusing on newly accessible concepts, like iterating development, meso-level structures, and 
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automated, self-replicating systems allows for manufacturing firms to achieve greater alignment 

with natural processes.  

The industrial renaissance perspective on 3D printing is understood here to improve 

processes and approaches for design and manufacturing. Knowledge in this view is not 

democratized, but rather hierarchical and unevenly distributed. Reclaiming a more natural state 

for society through industrial practices that are more in-line with nature is understood not as 

fostering individual or collective freedom, or personal authenticity, but as a way to establish new 

business models by creating more naturalistic manufacturing systems and outputs. 

5.1.5: The World of Tomorrow 

The 3D printing social imaginaries present in the data represent distinct but interrelated 

visions of the future, and these visions act as knowledge structures that individuals use to make 

sense of 3D printing in the present. Figure 1 and Table 2 below outline the linkages between, and 

characteristic features of, the 3D printing social imaginaries.  

The data suggests that each social imaginary is linked with multiple conceptualizations of 

the future, indicating possible sources of tension and conflict between individuals and groups 

linked with these different futures. In the next section, I explore the dynamics by which social 

imaginaries shape the ways in which individuals make sense of 3D printing. 



 77 

Figure 1: 3D Printing Social Imaginaries 
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Table 5: Summary of 3D Printing Social Imaginaries 

 Individual Courage Collective Liberty Artisanal Industrialism Industrial Renaissance 

Mythic Trope Rugged Individualism Liberated Publics Craft Production Mastery of Nature 

Orientation Individuals Publics Specialists Experts 

Knowledge/Information Democratization Democratization Hierarchies Hierarchies 

View of Individuals Makers Constrained freedom-

seekers 

Authenticity seekers Idiosyncratic consumers 

View of Society Constraining individual 

spirit 

Controlling; 

Restrictive 

Disenchanted Developing 

Future Existence Unconstrained 

individualism; 

Purity of self 

 

Unconstrained 

individualism; 

Purity of society 

Symbiosis with nature; 

Purity of self; 

Symbiosis with nature; 

Purity of society 
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5.2: The Diffusion of 3D Printing Social Imaginaries 

In 2012, accounts of the 3D printing industry heralded an ‘Apple II moment,’ referring to 

the years of the late 1970s and early 1980s when Apple’s second generation personal computers 

helped to foster widespread consumer adoption of home-based computing and peripherals 

(Anderson 2012; Landrum 2013). The implication of the Apple II moniker was an expectation of 

immanent marketplace revolution spearheaded by a shift to consumer-oriented products. After 

decades of development oriented primarily towards industrial applications, the technology’s cost 

was falling to a point where the largely untapped consumer market could be exploited, with 

expectations of immense profit potential. In 2012, for the first time, 3D printing was on display 

at the Consumer Electronic Show (CES) in Las Vegas, as leading industry firms like 3D Systems 

Inc. and MakerBot competed to be seen as the model for consumer-side 3D printing. The 

connection to other cultural phenomena is very much present in these accounts, especially 

references to the ‘maker’ movement, which argued for a shift in society away from ‘passive’ 

consumption to the more action-oriented view of all individuals making and repairing in their 

own homes (Anderson 2012; Hatch 2014; Kelion 2012).  

At the time of the 2012 CES, all of the social imaginaries described earlier were in play. 

While the history of the development of 3D printing from the early 1980s to the mid-2000s was 

as a technology for industrial fabrication, the period from 2008 onward had seen a shift towards 

enabling 3D printers for home users (Kelion 2012; Lipson and Kurman 2013). What has played 

out since that time are market dynamics that destabilize and subvert social imaginaries linked 

with 3D printing use by individual consumers, while social imaginaries linked with the 

technology’s use by specialists have been stabilized and enhanced. The data suggests that the 
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market dynamics are connected with interpretations of the future, especially the romantic 

mythological elements of envisioned futures. Social imaginaries that offer potential for abhorrent 

futures are subverted by market actors through problematizing the nature of individuals, while 

social imaginaries that offer the potential for desirable futures are celebrated. As these dynamics 

take place, I observe changes in the markets around 3D printing such that growth occurs around 

market arrangements linked with enhanced social imaginaries, while decline occurs in 

conjunction with the diminishment of subverted social imaginaries. I do not suggest a causal 

relationship exists, but rather that changes in market arrangements co-exist with the enhancing or 

subverting of social imaginaries. The dynamics and their relationships to changes in market 

arrangements are expressed visually in Figure 2 below. The result is that by late 2017 and early 

2018, the markets for 3D printing are very different than they were in 2012, especially with 

respect to the consumer “revolution that wasn’t” (Zaleski 2016). In the following sections, I 

unpack the dynamics of the subversion and enhancement of the 3D printing social imaginaries 

and relate these dynamics to the development of the marketplace. 
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Figure 2: Dynamics of Diffusing 3D Printing Social Imaginaries 
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5.2.1: Subversion: Individuals are Out of Control 

Just as 3D printing was emerging as a significant and potentially revolutionary consumer 

technology, Cody Wilson and his partners launched their ‘Wiki Weapon Project’ through their 

newly formed Defense Distributed organization (Greenberg 2012). Wilson sees the right to own 

firearms as a natural right of all human beings, and views his efforts as a force for equality and 

the empowerment of small, sovereign communities (Silverman 2013). His motivation was, and 

continues to be, to leverage 3D printing as a tool to resist what he views as oppressive and 

technocratic elements in society that seek to prevent human beings from securing and 

maintaining their personal freedoms. This goal remains embedded in the organization’s mission 

statement: 

“The specific purposes for which this corporation is organized are: To defend the 

human and civil right to keep and bear arms as guaranteed by the United States 

Constitution and affirmed by the United States Supreme Court; to collaboratively 

produce, publish, and distribute to the public information and knowledge related 

to the digital manufacture of arms.” (https://defdist.org/about; accessed April 18, 

2018) 

Invoking founding members of the United States’ constitution, Wilson argues that 3D printing 

offers a way to combat tyranny in much the way that the printing press did in the 1600s 

(Greenberg 2012). Defense Distributed aims to accomplish its goals by creating and distributing 

the electronic design files necessary for others to reproduce gun components with their own 3D 

printers. In May 2013, Wilson was successful in creating a gun, nicknamed ‘the Liberator,’ 

whose parts can be fabricated on 3D printers, with the exception of a few metal components 
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required so that the guns can be detected by metal detectors, in keeping with federal law 

(Greenberg 2013). The electronic designs for the parts and instructions for assembly were 

immediately distributed on the company’s web site. 

The move to create and distribute the electronic design files that will allow individuals to 

fabricate their own guns using home-based 3D printers represents the fusing of the spirit of 

individual and social freedom with the narrative of a manufacturing revolution  (Silverman 

2013). The spirit of the ‘Wiki Weapon’ initiative reflects elements of both the individual courage 

and collective liberty social imaginaries. Wilson sees 3D printing in terms of a future in which 

individuals have unfettered access to information free from constraint or outside control, while 

the nature of the project itself speaks to the spirit of rugged individualism and frontier thinking 

(Belk and Costa 1998; Holt and Thompson 2004; Thompson 2004). In Wilson’s view, the 

democratization of knowledge through sharing and widespread technical literacy is the way to 

achieve a pure society; a society free from oppressive social arrangements that restrict the 

freedoms of individuals to pursue their independence (Popescu 2016; Zaleski 2015). Wilson 

views himself as a type of apocalyptic crusader fighting against the tyranny of powerful interests: 

“I represent the destruction of common sense gun control […] They should be 

very afraid. My ideas are dangerous to them because they live in a managed 

world. I prefer to be a kind of horseman coming down. It sends our enemies into 

despair and it brings joy to our allies.” (quoted in Popescu 2016) 

Wilson sees himself crusading against any and all powerful, organized interests, from the 

government to the National Rifle Association to commercial gun manufacturers. He invokes the 

metaphor of the biblical horsemen of the apocalypse from the Book of Revelation. The horsemen 
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symbolize revelation partially as the revealing of truth, particularly as it relates to attaining 

knowledge or insights by activating that which is repressed (Frye 1990, p. 135). In this case, 

Wilson sees a repression of individual freedom and spirit by powerful interests that seek to 

artificially restrict individual choice under the guise of ‘common sense’ approaches to regulating 

social life. These common-sense constraints are the same kind that Shapeways, a 3D printing 

service provider specializing in printing and delivering consumer-created projects, enforces on 

users of their online services: 

“Our goal is to let the Shapeways community be as free as possible in sharing 

their creativity with others. We want to be an inspiring place, and a free flow of 

ideas, designs, and conversation is an essential element of this. So is striving to be 

nice, civil and helpful. In light of that, we have a few common sense rules that we 

ask you to keep in mind. These especially relate to copyrights and keeping 

Shapeways appropriate for a general audience.” (Shapeways 2017) 

Wilson sees himself and the work of Defense Distributed as heroic, empowering both individuals 

and society through democratizing access to information as well as attacking systems that 

support the management of individual potential. For Wilson, Shapeways represents one example 

of this management, by professing to support individual freedom to create, discover, and share, 

while simultaneously imposing constraints on that freedom based on ideologically-motivated 

views of what constitutes appropriate behaviour. 

Cody Wilson seized on 3D printing technologies through a blending of the individual 

courage and collective liberty social imaginaries, and in doing so stretched the spirit of 

knowledge democratization to its limits. Wilson’s efforts, though, work to destabilize and 
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subvert the individual courage and collective liberty social imaginaries, in part because the 

manner in which Wilson invokes these imaginaries provokes counter narratives that focus on 

problematizing the very futures the social imaginaries assert. Thematically, the counter 

narratives use 3D printing of guns by consumers as a cautionary tale in which the technology is 

seen to enable a future in which individuals pursuing their own ends are running amok to the 

detriment of society. Rather than consumers using 3D printing to pursue discovery, creativity, 

and exploration consistent with frontier myths and rugged individualism (Holt 2004, 2006; Holt 

and Thompson 2004; Schouten and McAlexander 1995), or pursuing the unregulated distribution 

of knowledge in order to foster collective wisdom and improve social outcomes, Wilson’s quest 

turns the idea of 3D printing’s technological revolution into a mythic tragedy. Wilson himself 

lampoons the revolutionary rhetoric of the commercial 3D printing firms when he says, 

“Everyone talks about the 3D printing revolution. Well, what did you think would happen when 

everyone has the means of production?” (quoted in Greenberg 2013). By taking the idea of 

democratized means of production to an extreme, Wilson knowingly and willfully challenges the 

implication that such democratization is necessarily a prosocial outcome (Zaleski 2015). Rather 

than perceiving 3D printing as enabling individuals to enact powerful, rebellious creations and 

championing greater degrees of social emancipation, as the narratives of an ‘Apple II’ moment 

sought to embrace, Wilson’s tactics contribute to manufacturing a vision of the future that is 

abhorrent to other market actors (Greenberg 2013; Popescu 2016; Silverman 2013; Zaleski 

2015). Wilson’s actions and rhetoric call attention to the inherent ambiguities of the social 

imaginaries and 3D printing itself, resulting in doubt over future market arrangements that 

support 3D printing as a tool for all individuals. 
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A similar theme emerges in narratives of 3D printing as a way to circumvent intellectual 

property rights (Appleyard 2014; Kelion 2012; Kurman and Lipson 2014). Consistent with 

technologies that enable ‘prosumers’ to create their own content through copying, appropriating, 

or mashing together existing, often copyrighted, materials (Collins 2010), 3D printing for 

consumers has always been linked with concerns over intellectual property protection, drawing 

on experiences of the music industry (Appleyard 2014; Kelion 2012; Lipson and Kurman 2013, 

pp. 224–30). In his view, the proliferation of 3D printing invites and enables the destructive 

potential of individuals, who in the pursuit of self-gratification will use the technology to 

circumvent established laws that protect infringement on individual creativity. An example that 

embodies the primary elements of these fears is the #Additivism movement, which seeks to 

“challenge the scope of the 3D printer” (Allahyari and Rourke 2017, p. 4) in part by calling for 

software viruses and malware to both avoid issues of digital rights management, and to 

“introduce errors, glitches and fissures into 3D prints” (Allahyari and Rourke 2017, p. 10). 

Introducing errors, glitches, and fissures into 3D prints ensures the corruption of a manufactured 

object, potentially in ways that the individual producing the object does not see or comprehend. 

This insidious form of insurrection is designed to target mainstream users who treat 3D printing 

as merely an incremental technological improvement that only reinforces the social arrangements 

of existing consumerist society. In their 2017 cookbook, a direct reference to the infamous 

Anarchist’s Cookbook of the 1970s, the authors describe their motivations:  

“[3D printing’s] potential belies the complications of its history: that matter is the 

sum and prolongation of our ancestry; that creativity is brutal, sensual, rude, 

coarse, and cruel. […] We want to encourage, interfere, and reverse-engineer the 

possibilities encoded into the censored, the invisible, and the radical notion of the 
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3D printer itself. To endow the printer with the faculties of plastic: condensing 

imagination within material reality. The 3D print then becomes a symptom of a 

systemic malady. An aesthetics of exaptation, with the peculiar beauty to be found 

in reiteration; in making a mesh. This is where cruelty and creativity are 

reconciled: in the appropriation of all planetary matter to innovate on biological 

prototypes. From the purest thermoplastic, from the cleanest photopolymer, and 

shiniest sintered metals we propose to forge anarchy, revolt and distemper. Let us 

birth disarray from its digital chamber. […] Just as the printing press, radio, 

photocopier and modem were saturated with unintended affects, so we seek to 

express the potential encoded into every one of the 3D printer’s gears. […] We 

call not for passive, dead technologies but rather for a gradual awakening of 

matter, the emergence, ultimately, of a new form of life.” (Allahyari and Rourke 

2017, pp. 7–8) 

While there are connections to the apocalyptic visions expressed by Cody Wilson, the spirit of 

the #Additivist movement focuses on the potentials for unintended effects of the technology – 

those ingrained in the fabric of 3D printing itself – to generate new forms of life. The vision is a 

two-fold revenge-of-nature. In the first dimension, drawing from the metaphorical imagery of 

creation as a violent, primal activity, the Additivists present a vision in which processes of 

fabrication and prototyping take on a life of their own. Here, agency is no longer attributed to 

individuals in pursuit of their own goals unencumbered by society, but rather to disembodied 

processes of creation. The second dimension is an almost Frankenstein-like awakening through 

the pursuit of turning non-sentient matter into something that is alive. Additivists are not 

interested in undermining the notion of a desktop manufacturing revolution, rather they promote 
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3D printing as a way to create new forms of life by fostering disorder; pursuing a future in the 

unanticipated web of connections that develop through acts of iterative material creation.  

#Additivist rhetoric and activities are an extreme form of the spirit and values expressed 

by the individual courage and collective liberty social imaginaries. The message is that 3D 

printing enables a world in which the capability to radically remake society through ‘anarchy, 

revolt, and distemper’ can diffuse into the hands of all individuals. However, the potential 

#Additivists seek to unlock within the technological foundation of 3D printing works to 

destabilize and subvert the social imaginaries themselves. Where Beatrix spoke of fostering a 

higher intelligence in society, and Karen spoke of an impulse towards knowledge sharing as a 

way to foster and develop ideas within anonymous communities, Additivism’s chief goal is to 

use 3D printing to bring about social destruction and renewal. Like Wilson’s vision, this view of 

3D printing subverts the individual courage and collective liberty social imaginaries through 

problematizing the nature of the individual that will use the technology. Rather than a heroic 

figure who will help to lead a positive transformation of society, individuals are seen as out of 

control mad scientists who threaten the possibility of social stability by fostering death and 

destruction (Greenberg 2013; Popescu 2016; Silverman 2013; Zaleski 2015). 

5.2.2: Subversion: Individuals are Tragic Villains 

3D printing of guns and gun components contributed to the debates around potential 

problems that might arise if the technology diffused widely into the hands of individual 

consumers. More broadly, debates concerned ways in which 3D printing would enable the 

misapplication of knowledge by individuals, and the possible threats that might arise if 

individual users began fabricating objects on 3D printers for use in real-world applications. 
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Where Cody Wilson might be seen as an apocalyptic or promethean revealer of knowledge that 

upsets the social balance by putting too much information into the hands of individuals, the 

debates around misapplication of knowledge paint individuals as tragic villains working against 

their own interests. Jeff, an Executive Director of a university-based innovation center which 

includes a makerspace, describes this perspective in his vision of the future: 

Jeff: So, I picture the day where somebody with a $600 MakerBot on their table at 

home is going to notice that their kid's car seat or crib has a broken part and 

they're going to scan it and print a new part out and it's going to have... [let me 

take a step back], a fully-executed engineering design is geometry, selection of 

materials and selection of manufacturing method. Even the same part, the same 

materials, and the same geometry that was made with two different techniques 

could have dramatically different physical properties. Right? So, for instance, if 

you're making something as arcane or something as old as a bolt, whether you cut 

the threads on the bolt on a lathe or whether you roll the threads onto the bolt with 

a forging dye, gives you dramatically different bolt strengths, exactly the same 

geometry, exactly the same material. So, kids are going to get killed by desktop 

3D printers. Mark my words, kids are going to get killed. Some kid's going to die 

in a car accident, the coroner's going to do an investigation and they're going to 

go, ‘What the hell's this part of the Perego car seat?’ Someone's done it at home 

and it's the same shape but it's not the same material and it's not the same 

manufacturing technique.” 

Jeff paints a picture of the future that is deeply at odds both with the notion of the heroic 

individual painted by the individual courage social imaginary, and the idea of democratized 
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information contributing to greater degrees of collective freedom. Instead, 3D printing enables a 

future where individuals are tragic villains who ironically endanger themselves and others while 

exemplifying characteristics that the maker revolution extols (Anderson 2012; Hatch 2014). In 

this example, the problematic future Jeff foresees is one in which individuals take the idea that 

3D printing is a desktop manufacturing revolution seriously. Rather than individuals using the 

technology to fabricate guns or other illicit materials, the average consumer will try to fabricate 

objects like replacement parts in their own home, with the intention of using those objects in real 

world scenarios. However, being unaware of the differences between parts manufactured using 

industrial processes and those fabricated using 3D printing, consumers will unwittingly put 

themselves and others at risk with inevitably catastrophic results. Jeff’s point is that the skillsets 

required to fabricate objects for use in real-world situations often require knowledge and skills 

that go beyond those of a typical user. A future in which everyone is fabricating objects on their 

home 3D printers, in line with the individual courage and collective liberty social imaginaries, is 

one that Jeff envisions as increasingly dangerous due to tragic ignorance on the part of 

consumers.  

A different kind of villainy manifested in the high-profile crowdfunding campaign for the 

TangiBot, a clone version of the MakerBot Replicator 3D printer. Matt Strong, the creator of the 

crowdfunding campaign, was an advocate for open source hardware and its democratizing 

potential to put sophisticated technologies in the hands of all individuals. Leveraging the fact that 

MakerBot was founded on open source hardware, Strong created a MakerBot Replicator clone, 

the TangiBot, and launched a crowdfunding campaign to help outsource the production of the 

parts to a firm in China. Strong’s intention was to secure a lower overall cost for the finished unit 
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relative to MakerBot’s pricing. In the crowdfunding campaign, the creator explained that 

everything about the project was in-line with the spirit of open source hardware: 

“The design used in the TangiBot is open source. In other words, people who 

have contributed to the design make the design publicly available on the internet. 

Why do they do this? Well, it may surprise some of you that they are required to 

do this. Companies that used other open source designs when designing and 

producing their 3DPrinters.  When someone uses an open source design in their 

product they are required to share any improvements in the design with the world.  

In other words, if you use open source and then improve on the design you have 

to share that improvement so that the rest of the world can benefit from it. […] 

Just to be clear, there is nothing illegal, sneaky or underhanded going on here.  

Everything is legal and fair.  This is simply the way open source designs work.  

Welcome to the world of open source.” (Strong 2012) 

Similar to ignorant consumers in Jeff’s problematization of the future, Strong takes the idea of a 

technology revolution seriously. Here, he is drawing on the open source hardware movement as a 

revelatory way to share information and ideas. Consistent with the individual courage and 

collective liberty social imaginaries, the open source movement privileges the values of sharing 

and collaborative creation (Kelty 2008; Leach, Nafus, and Krieger 2009), and the crowdfunding 

campaign sought to bring even more capabilities to the broader maker community by enabling 

less expensive 3D printing hardware. Strong is very clear that there is ‘nothing illegal, sneaky or 

underhanded’ in his activities, and he sees his project as entirely in keeping with the spirit of the 

open source community. However, Strong’s version of the open source ideology enables any 

individual to copy any other individual, limiting the benefits any one person or company can 
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achieve. The challenge that Strong mounts is one that, like Cody Wilson, pushes the spirit of the 

individual courage and collective liberty social imaginaries to their limits. Despite his stated 

good and lawful intentions, the crowdfunding campaign never achieved its goals, in part because 

of the backlash from the MakerBot community (Flaherty 2012; Zaleski 2016). The debates 

between pro-TangiBot and pro-MakerBot sides showcased elements of a brand-mediated moral 

conflict (Luedicke, Thompson, and Giesler 2010). On one side were those individuals who felt 

attempts to clone the MakerBot Replicator usurped the firm’s legacy of commitment to open 

source, something that helped them achieve a type of iconic status. Others saw the TangiBot 

imitation as merely another evolutionary step towards further democratizing access to 3D 

printing, and the resistance by pro-MakerBot forces was portrayed as inimical to open source 

ideology. Ironically, the pro-MakerBot community’s vilification of Strong and his crowdfunding 

campaign contributed to subverting the social imaginary narratives that closely aligned with 

democratizing knowledge. In attacking the TangiBot project and Strong, the members of the pro-

MakerBot community undermined the public position of arguably the most recognized consumer 

3D printing brand at the time, a brand that had made its reputation through embracing its open 

source roots (Benchoff 2016). In direct response to the cloning episode, MakerBot moved to 

‘close’ their hardware and software in their second-generation Replicator product, the Replicator 

2. Bre Pettis, then MakerBot CEO, explained: 

“For the Replicator 2, we will not share the way the physical machine is designed 

or our GUI because we don’t think carbon-copy cloning is acceptable and carbon-

copy clones undermine our ability to pay people to do development. Will 

protecting the design and the GUI stop the clones? Probably not for very long, but 
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it allows us to clearly speak one of the unspoken rules of open source hardware. 

Specifically the one that states that ‘cloning ain’t cool’.” (Pettis 2014) 

Pettis links cloning MakerBot designs directly with inducing economic hardships for company 

employees, as well as a transgression against one of the foundational principles of open source 

hardware. The individual as villain motif is here ironically enacted by members of the MakerBot 

community, ironic because MakerBot and the community that grew up around the brand had 

been champions of the heroic vision of the unfettered individual maker. MakerBot’s move to 

close their 3D printing technologies and restrict individuals was framed by Pettis as a shift away 

from a past making products that are hacker friendly to a future of products like the Replicator 2 

that are user friendly (Pettis 2014). This sharp demarcation in response to the TangiBot challenge 

further subverts the individual courage and collective liberty social imaginaries by shifting away 

from democratization of knowledge and notions of heroic individualism contributing to 

collective emancipation. 

5.2.3: Subversion: Individuals are Incapable Makers 

Where concerns over individuals fabricating guns or replacement parts took the idea of a 

desktop manufacturing revolution seriously, a final challenge to the idea of democratized 

knowledge and skills rejected the idea of a consumer-oriented manufacturing revolution 

altogether. In this view, individuals are seen to lack the knowledge to be sufficient makers in the 

first place, and so the future diffusion of 3D printing technology to the home user is impossible 

because consumers are simply incapable. Zach Schildhorn, a partner at Lux Capital, an 

investment and venture capital firm based in New York and Silicon Valley, speaks regularly at 

3D printing industry conferences, and has been a vocal advocate for the view that 3D printers 
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will not be based in everyone’s home. Partly on Zach’s guidance, Lux Capital invested $30M in 

Shapeways in 2012, and announced a further $30M investment in 2018. Shapeways does not 

support the fabrication of objects by individuals in their own homes, instead focusing on helping 

individuals bring their own ideas to fruition through design, fabrication, and online sales 

services. In a blog post stating the argument for why Lux Capital has invested a further sum in 

Shapeways, Schildhorn draws on social imaginary narratives to express his strategy: 

“We’re all born creators — any child can prove it with some crayons or a box of 

LEGOs. And we’ve all had our own ideas for new inventions. But making ideas 

come to life is hard. […] We became believers that, for the right applications, 3D 

printing could upend decades of mass manufacturing technique and spawn the 

creation of entirely new products and industries. And we ultimately discovered 

Shapeways. Shapeways wanted to bring the most sophisticated 3D printing 

technologies to the masses, enabling anyone to be a creator. No tooling. No 

minimums. No inventory. Just upload your idea, and Shapeways would handle the 

rest.” (Schildhorn 2018) 

While affirming his belief that we are all creators, Schildhorn still does not see a place for 3D 

printers in every home because individuals are incapable of bringing their ideas to life on their 

own. Rather, consumers will develop their ideas in conjunction with knowledgeable others who 

can take the ideas and turn them into reality. Schildhorn’s position reworks the social 

imaginaries by affirming the virtues of the individual as a powerful, creative force, while 

simultaneously subverting the notion that all individuals possess the ability to bring their 

creations to life. Rather than the pioneer boldly pursuing their own interests free from outside 

support, here Schildhorn sees individuals necessarily needing to be tethered to other market 
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actors in order to realize their dreams. This position connects with Schildhorn’s own investments 

in Shapeways, a company that his investment firm sees as offering the kind of business model 

that supports the future he envisions.  

5.2.4: Subverted Social Imaginaries and Market Arrangements 

The data suggests that the visions of the future offered by the individual courage and 

collective liberty social imaginaries are subverted by counter narratives that problematize 

romantic notions of individuals and their motives. Rather than understanding individuals as 

benevolently heroic, creative, and engaged in the pursuit of a better tomorrow, the counter 

narratives see individuals as unfit, misguided, and potentially dangerous. The subversion of 

social imaginaries pollutes their associated imagery and ideas, leading market actors to pursue 

alternative meanings to make sense of 3D printing and construct market arrangements. In a 

media interview in 2013, Espen Sivertsen, then CEO of Type A Machines, a 3D printing 

hardware manufacturer focused on home-based consumers, spoke directly to the shift his firm 

made to move away from the narratives around fabricating guns: 

“At the time, a lot of folks were just starting to hear about the ability of 3D 

printers to make guns. We all wanted to change the dialogue; 3D printers are a 

tool, and like any tool they can be used for good or bad things. We wanted to 

focus on water filtration systems, prosthetic limbs and education. Not death and 

destruction.” (3D Printing Industry 2013) 

For Sivertsen, the association of 3D printing with ‘death and destruction’ was detrimental to the 

development of the industry and his company’s potential opportunities. He speaks explicitly of 

wanting to ‘change the dialogue’ around 3D printing and its possibilities by shifting to focus on 
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more positive uses, like prosthetics and education. In making that shift, Sivertsen’s firm sought 

to connect 3D printing with more desirable visions of the future at the same time shifting their 

investments in particular target markets and customer segments.  

What happens is that the subversion of particular social imaginaries occurs on a 

foundational level, by problematizing the meanings of central elements of the future the social 

imaginary asserts. This problematization is enacted through counter narratives that interpret the 

meanings of core social imaginary elements in a manner that diverges radically from the original 

meanings. In the case of 3D printing, the root of the individual courage and collective liberty 

social imaginaries is the romantic notion of futures enriched by democratized technologies 

unleashing the positive, highly skilled creative forces of all individuals. The counter narratives 

problematize these same individuals in a manner that directly opposes the romantic ideal. Terry 

Wohler’s, the founder of the industry analysis firm Wohler’s Associates, plays an outsized role 

in the 3D printing industry through the annual publication of his firm’s industry report, the oldest 

continuously published industry report dating back to 1993. In discussing the failure of the 

consumer 3D printing markets to grow as forecasted by some market actors, Wohlers directly 

attacks the idea of all individuals possessing a high degree of creative skill: 

“We've never felt there was a market for consumer printers. This notion of 

consumers buying their own machine and printing for themselves just is not 

working out, because it's not easy. You need to have some design talent, and most 

people aren't designers. You need to learn design software, and most people don't 

want to mess with it.” (quoted in Lee 2016) 
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For Wohlers, it is individuals lacking the necessary design skills that is the real barrier to 

widespread consumer adoption of 3D printing, echoing Zach Schildhorn’s sentiment above that 

while individuals may be born creators, we lack the skills to bring our creations to life. In 

essence, the message is that we are not all highly skilled creatives, so market arrangements that 

support that view of individuals are misguided. Wohlers and Schildhorn are highly influential in 

the marketplace through their roles as industry analyzers, commentators, guest speakers, and 

investment advisors. Their counter narratives, along with those of media commentators 

discussing the potentially lethal outcomes of democratized fabrication capabilities enabling 

individuals to run amok in pursuit of their self-centered goals (Greenberg 2012, 2013; Popescu 

2016; Silverman 2013), individuals lack of knowledge (Gilpin 2014; Zaleski 2016), and the 

responses to individuals cloning the ideas of others (Pettis 2014), problematize the romantic ideal 

of all individuals seeking to pursue noble goals that better society. In all of these cases, the 

counter narratives showcase the destructive and potentially lethal outcomes of democratized 

fabrication capabilities enabling individuals to run amok in pursuit of their self-centered goals.  

In contrast to the subversion of social imaginaries through challenges to romantic ideals 

centered on the nature and motivation of individuals, narratives that draw on the romantic notion 

of greater symbiosis with nature enhance the artisanal industrialism and industrial renaissance 

social imaginaries. These perspectives link 3D printing with desirable futures in which highly 

trained specialists are able to use the technology to further master the natural world, creating a 

future in which humanity’s existence is dramatically improved. In the next sections, I turn to the 

enhancement of particular social imaginaries, contributing to the greater likelihood of market 

arrangements that support the worlds of tomorrow those imaginaries evoke. 
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5.2.5: Enhancing: Specialists are Healers 

In 2012, while the hype around the 3D printing industry centered on a possible Apple II 

moment, the technology was used to help improve the life of a three-month old boy in Ann 

Arbor, Michigan who suffered from a rare birth defect involving a persistently collapsing airway 

(Groopman 2014). Using 3D printing techniques, doctors were able to fabricate a temporary 

splint to help shore up the infant’s airway, allowing the child to come off an artificial ventilation 

machine. The splint was designed to dissolve harmlessly in several years, giving time for the 

child’s body to naturally grow cells around the form of the splint, permanently correcting the 

issue (Groopman 2014). This case, reported in The New Yorker, showcased how 3D printing was 

helping physicians to develop interventions for previously difficult to treat medical conditions, a 

use for the technology that surprised even the technology’s original inventor (Whitaker 2014). 

Beyond speciality treatment applications, the larger goal in the medical field has been to leverage 

3D printing to fabricate replacement organs on demand (Bartlett 2013; Lipson and Kurman 

2013; Ventola 2014; Whitaker 2014). Market actors in the healthcare applications space leverage 

the artisanal industrialism social imaginary to make and give sense to how 3D printing enables 

this improved future. Founded in 2011, Formlabs is a 3D printing hardware and software 

manufacturer that originally focused on consumer-oriented applications, but switched to focus 

exclusively on professional applications of the technology, including those in the healthcare 

industry:  

“Personalized, precision medicine is on the rise. New tools and advanced 

technologies are bringing doctors closer to patients, delivering treatments and 

devices customized to better serve each unique individual.” 

(https://formlabs.com/industries/healthcare/, accessed April 30, 2018). 
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The message is that 3D printing is a technology that supports medical professionals in delivering 

health interventions that are much more tailored to the unique contingencies of individual 

patients. There is an artisanal quality to this personalization in which the technology enables 

specialist physicians to be more accurate and exact with their treatments, which in turn is framed 

as enabling closer bonds between doctors and patients. In a similar move, 3D Systems created an 

organizational unit focusing on what they term ‘bespoke’ products and publishes case studies of 

how 3D printing can enable custom healthcare products. In one case study example, the company 

connects 3D printing of customized prosthetics as enabling expression of a patient’s personality: 

“Bespoke Products Group at 3D Systems creates a variety of customized medical 

devices, famously their prosthetic leg fairings, which bring style and aesthetics to 

otherwise robotic prosthetics. Bespoke Fairings are specialized covers for 

prosthetic limbs that both recreate the body’s form and impart an expression of 

the patient’s personality. Each fairing can be personalized with patterns, graphics 

and varying materials, in a sense, redefining the prosthetic as fashion statement 

and piece of art.” (www.3dsystems.com/learning-center/case-studies/bespoke-

prosthetic-fairings-art-personalized-medicine, accessed April 30, 2018) 

The artisanal quality of the finished product is emphasized in the explicit linking of the 3D 

printed prosthetic to fashion and art, as contrasted with the de-humanized robotic prosthetics 

available through conventional, mass-manufacturing methods. As the quote from 3D Systems 

CEO earlier proclaimed, 3D printing helps healthcare patients to achieve their own authenticity 

through overcoming natural limitations and achieve a greater purity of individual identity.  
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Viewed in terms of fostering “personalized medicine” (Bartlett 2013, p. 711), 3D printing 

was being touted as ushering in a future where doctors and other medical specialists could create 

interventions that offer the best of technological advancement and the creative power of nature. 

As a medical researcher, describing the development of a process for 3D printing complex 

human tissue, explains, the researchers use 3D printing to create the infrastructure of the tissue 

but then “rely on the intelligence of the cells themselves in terms of how they like to sprout” 

(Groopman 2014, p. 85). The blending of the intelligence of nature with the advanced skills of 

the healthcare specialists creates a better future for individuals, far better than the dystopia 

offered by individuals out of control. With the artisanal industrialism social imaginary, the 

destructive impulses of individuals are mitigated by specialists working as healers, applying the 

benefits of 3D printing to improve medical outcomes for individuals (Whitaker 2014). The more 

positive romantic qualities of the artisanship healing blend with Gnostic values of overcoming 

nature’s limitations (Davis 2015; Noble 1999; Thompson 2004). Medical professionals with 3D 

printers are those who repair nature through approaches that help to alleviate humanity’s 

alienation from nature. 

5.2.6: Enhancing: Specialists as Authenticity Seekers 

The spirit of artisanal industrialism is also present in an application of 3D printing that 

takes the technology away from its more traditional manufacturing roots: digital cuisine (Lipson 

and Kurman 2013; Zoran and Coelho 2011). 3D printing relies on a relatively simple process of 

extruding raw material into patterns and shapes described by electronic design files. Just as in 

medical interventions involving fabrication of organs or human tissue, the raw material used in a 

3D printer can be organic rather than metal, plastic, or other inorganic material. While the initial 

examples of 3D printers designed to fabricate food were thought of as something every consumer 
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would want and use, to date most applications have been in the service of professional chefs 

looking for highly detailed, precision outputs (Allen 2015; Carter 2015; Escoffier 2016). For 

example, Mateo Blanch, a Michelin-starred chef at La Boscana, a world-class restaurant in 

Spain, describes how he uses a 3D printer to both involve his customers in the creation process, 

and create elements that he could not accomplish by hand:  

"I am using the 3D printer in my restaurant and I like to use it in front of 

customers so that they can participate and see how I am making their food, and 

I've had really good feedback from my customers. […] It has changed the way I 

work with food. I now work with the 3D printer to make forms and shapes that 

would have been impossible to make so quickly by hand. I am capable of a level 

of precision that would never have been possible before." (Russon 2015)  

Blanch invokes the same notion of precision that was described as an advantage in healthcare 

applications of 3D printing. The difference is that here the precision involved is not about 

accuracy but with seeking authenticity by using 3D printing to purify the food they make as well 

as the process by which they make it. 3D printing allows culinary specialists greater control over 

their creations, which allows them to explore possibilities inherent in the ingredients they use in 

ways they could not achieve before. Blanch also uses the technology as a way to include 

customers in the creation process, making transparent the methods by which he creates their 

food. This approach positions digital cuisine as a scientific pursuit, as opposed to alchemy or 

magic, but one in which greater mastery over the natural world is done through the veneration of 

the pursuit of the romantic goal of achieving natural perfection (Thompson 2004).  
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In 2015, as they were divesting from their consumer-oriented 3D printer lines, 3D 

Systems announced it was opening what they termed a ‘culinary lab’ in Los Angeles while also 

launching a partnership with the Culinary Institute of America (Carter 2015; Levine and Hoyt 

2015). The company described the initiative as a type of meeting ground for specialists in related 

but separate fields to come together and foster innovation: 

 “The Culinary lab is a learning, collaboration, and exploration space, where 

chefs, mixologists, and food innovators experience the intersection of their 

traditional craft and 3D printing. This unique asset is a testing ground where the 

food industry helps create a culinary ecosystem involving the adoption of 3D 

printed food and mixology of the future.” (www.3dsystems.com/culinary, 

accessed April 8, 2018). 

The orientation to the future is combined with a focus on domain experts collaborating with one 

another over the shared authenticity of their crafts. In contrast to makerspaces, described by 

Clyde as a way to foster individual creativity and pioneering spirit, the culinary lab is about 

experts working together to create a ‘culinary ecosystem’ rooted in the fusion of digital 

artisanship and culinary skill (Wiggers 2017). The elements of learning, collaboration, and 

exploration still exist, but here it is only for skilled craftspeople to come together to push the 

boundaries of their field to construct a new natural ordering – an ecosystem. The Culinary 

Institute of America, an early adopter of 3D printing, leverages the technology for their “chef-

scientists” who are investigating ways to tackle food-related issues. For example, chefs can use 

3D printing to make unhealthy foods less problematic by altering their composition in ways that 

reduce the amount of unhealthy ingredients, such as butter or sugar (Neilson 2016). Chefs here 

enact values of both the artisanal industrialism and industrial renaissance social imaginaries. 
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Through their exploratory investigations, chef-scientists are working to master nature by 

perfecting their craft through 3D printing. They develop techniques for reducing amounts of 

harmful ingredients with no loss of flavour, and injecting even more natural vitamins and 

minerals into what we eat, making the food produced in 3D printers even better than what can be 

found naturally (Burrows 2016; Neilson 2016). At the same time, chefs maintain their authentic 

connection to nature through a craft-based approach that venerates their individual creativity and 

the natural qualities of their ingredients.    

5.2.7: Enhancing: Specialists are Master Builders 

The connection of 3D printing to forms of rapid prototyping and other manufacturing 

processes further entrenches an understanding of 3D printing as a technology ushering in a 

renewal or revitalization of industrial fabrication. Since its creation in 1984 by Charles Hull, 3D 

printing has been linked with an opportunity to completely transform industrial manufacturing 

(Anderson 2012; Berman 2012; Greenemeier 2013; McCune 1993). In the United States, the 

world that this transformation would usher in was understood and articulated as a prosperous 

revitalization of the economy, and by extension those former manufacturing communities most 

negatively affected by globalization. Former President Barack Obama put it succinctly in his 

February 2013 state of the union address, the first major presidential address to explicitly 

mention 3D printing: 

 “Our first priority is making America a magnet for new jobs and manufacturing. 

After shedding jobs for more than 10 years, our manufacturers have added about 

500,000 jobs over the past three. Caterpillar is bringing jobs back from Japan. 

Ford is bringing jobs back from Mexico. And this year, Apple will start making 



 104 

Macs in America again. There are things we can do, right now, to accelerate this 

trend. Last year, we created our first manufacturing innovation institute in 

Youngstown, Ohio. A once-shuttered warehouse is now a state-of-the art lab 

where new workers are mastering the 3D printing that has the potential to 

revolutionize the way we make almost everything. There’s no reason this can’t 

happen in other towns.” (Obama 2013) 

President Obama affirms that 3D printing will usher in a better, more prosperous future, but 

those people who will be a part of the revitalized economy will be specialists – those who master 

this new technology in state-of-the-art labs. 3D printing here is not a technology of everyone’s 

home, but rather of larger-scale operations whose purpose and goals are connected to 

sophisticated manufacturing outputs. 3D printing is connected with rebirth through the 

conversion of the detritus of an earlier industrial epoch – the shuttered warehouses in 

Youngstown, Ohio in reference to the Rust Belt mass manufacturing hubs that have fallen victim 

to an increasingly globalized economy. In some sense, the Rust Belt offers an image of US 

workers as incapable makers in that they could not adapt their practices to withstand the 

pressures of a globalized market economy. In contrast, the sentiment of President Obama’s 

rhetoric is that mass industrial production is undergoing a renaissance in the United States, made 

possible by capable experts who are working to master 3D printing and thereby claim an 

enhanced economic future (D’Aveni 2015b; a). This sentiment was shared by Marie, an 

interview participant and technology analyst based in Europe. When asked about how 3D 

printing is thought of as a technology amongst the European market stakeholders she surveys, 

Marie drew attention to the connections to higher end capabilities:  
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Marie: Europe’s very strong on [3D printing with metals], which then has a lot of 

uses in aerospace and satellites and bio-medical. I feel there's a real emphasis on 

the high end. We're going to manufacture very advanced things and that's what we 

are going to do in Europe. And it's going to be better than mass manufacturing 

anywhere else. So that's having the edge I guess. I think, yeah there's a push for 

that high-end manufacturing. Germany already has a high end automotive 

industry. I think there’s more emphasis in continuation of that.  

Adoption of 3D printing is about a future in which firms, in this case European firms, are the 

world’s best at creating advanced products. Marie connects the future uses of 3D printing to 

existing industrial strengths, specifically German firm’s status globally as a manufacturer of 

sophisticated automobiles. 3D printing is seen as a technology of advanced mass manufacturing, 

and through its adoption by specialists, European firms will be able to make highly advanced 

products at high volumes. This is not artisanal production, but rather 3D printing in the service of 

large scale manufacturing by using the technology not just for prototyping but for production-

ready parts (Bass 2013; Greenemeier 2013). 

The notion of 3D printing enabling more sophisticated production connects to the idea of 

an industrial renewal through the connection to concepts from the realm of nature, consistent 

with the industrial renaissance social imaginary. 3D printing in this view is the next step in the 

march towards ever-increasing technological mastery over natural conditions. An example of this 

connection comes from Hewlett-Packard, who announced their long-anticipated entry into 3D 

printing using exactly this kind of connection in a promotional video: 
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“From today forward, the 3D printer is a factory for thought. Where the things we 

make will make us smarter, better, more human. What a future we’ll create with 

new materials and embedded intelligence, together we’ll bring extraordinary to 

the everyday and reality to dreams lightyears away. Welcome to the age of digital 

production on demand. A world without waste, without inventory, without 

warehouses. Meet the first HP JetFusion 3D Printers, the digital furnaces of the 

next industrial revolution. Join us as we engineer the never before.” 

(https://hp.com/go/3Dprint, 00:44–01:32, accessed April 30, 2018) 

3D printing in this view helps human beings to overcome our natural limitations and bringing us 

closer to nature, by making us more human and eliminating nature-destroying by products of 

conventional manufacturing, like waste and warehouses. This is what advanced manufacturing 

looks like with 3D printing (Copeland 2013; Greenemeier 2013). Hewlett-Packard is aggressive 

in their use of the future to portray this understanding of 3D printing. They explicitly link the 

technology to making everyday objects extraordinary, converting what are only dreams into 

physical reality, all in the service of engineering ‘the never before.’ HP terms this future as the 

‘age of digital production on demand’ reinforcing that 3D printing will enhance the access and 

experiential benefits consumers have come to expect of digital business models, but not 

ownership of 3D printing itself (Bass 2013). The company also invokes the idea of more 

intelligent materials, reflecting that 3D printing enables new techniques for exploring 

possibilities for self-healing electronics, as well as more dynamic behaviours and structures of 

materials (Austin 2018).  

All of these attempts to position 3D printing draw from and reinforce the industrial 

renaissance social imaginary as a narrative of the future; a future in which specialists are 
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masterful builders who will use 3D printing to bring the previously impossible to life, while also 

contributing to building a better tomorrow.   

5.2.8: Enhanced Social Imaginaries and Market Arrangements 

Narratives that support and enhance the artisanal industrialism and industrial renaissance 

social imaginaries draw from more positive elements of romantic and gnostic myths. These 

positive elements position 3D printing as enabling a future in which specialists achieve greater 

degrees of technical mastery (Gnosticism) through a technology that also affords greater 

symbiosis with nature (Romanticism). In the data, I observe the use of more positive visions of 

the future manifesting around market actors making sense of, and giving sense to, activities 

related to medical interventions (Bartlett 2013; Groopman 2014; Whitaker 2014), digital cuisine 

(Carter 2015; Escoffier 2016; Neilson 2016; Wiggers 2017), and advanced manufacturing 

(Copeland 2013; D’Aveni 2015a; Easton 2008; Hewlett-Packard 2017). In these cases, the 

interplay of Gnostic and Romantic cultural myths within the artisanal industrialism and industrial 

renaissance social imaginaries contribute to an understanding of 3D printing that starkly 

contrasts with the problematic visions of the future linked with subverted imaginaries. I observe 

the co-existence of shifts in the marketplace towards market arrangements that draw on social 

imaginaries perceived more positively. At the core of the enhancement is the positioning of 

experts and specialist uses of the technology to produce desired futures. For example, Ultimaker 

is a 3D printing hardware manufacturer based in the Netherlands. In a business case published on 

the Ultimaker website, the company showcases a collaboration with a US-based university 

hospital to create a health design program. In much the way that 3D Systems’ culinary lab 

brought together experts from different but related culinary domains, the health design program 
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brings together domain experts to engage in medical design and prototyping. The director of the 

program, and emergency medicine physician, described the spirit of the initiative:  

“The aim of the program is to teach future doctors to design devices, spaces and 

services in healthcare. And it is doing more than that; it is teaching them to 

become creative problem solvers.” (Ultimaker 2017) 

The health design program director envisions a future laden with metaphors linked with Gnostic 

and romantic myths. Through 3D printing and the collaboration amongst experts in the program, 

future doctors will develop their creativity to become be expert designers in addition to specialist 

healthcare providers. Ultimaker publishes business cases as a way to showcase their products and 

services through real-world applications. The firm draws on these same Gnostic and romantic 

myths to describe how Ultimaker 3D printers accelerated the benefits of the health design 

program: 

“The products these students are producing are tightly directed towards producing 

better health outcomes and draw from their training and experience with actual 

patients. Participants strive to make a real difference in the quality of care of 

patients for future generations.” (Ultimaker 2017) 

The message is that Ultimaker is contributing to a better tomorrow by aiding healthcare 

specialists to deliver higher quality patient care and better health outcomes. Gnostic myths of 

mastering nature pervade the business case, but Ultimaker’s 3D printing solutions also venerate 

humanistic values by helping to better connect doctors with patients. The case suggests that 

using Ultimaker 3D printers, doctors can develop ideas that better draw from their own personal 

experiences engaging with patients. In this example, the company positions their products as 
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enabling medical specialists to translate ideas from the natural world in order to improve the 

human condition, a central motif in romantic mythology (Thompson 2004). Ultimaker provides 

meaning for the market arrangements they undertake by drawing on concepts linked with the 

industrial renaissance and artisanal industrialism social imaginaries, further enhancing those 

imaginaries as viable sources of interpretations of 3D printing. 

The case examples from healthcare, cuisine, and manufacturing serve to contextualize the 

social imaginaries found in the data. As market actors make sense of 3D printing through the 

types of future existence the technology affords, observations of the development of market 

arrangements throughout the period suggest that debates surrounding the meanings of particular 

social imaginaries contribute to the relative development or obstruction of market arrangements 

connected with those imaginaries. So, while all of the social imaginaries were used by market 

actors throughout the time period of this study, the individual courage and collective liberty 

social imaginaries were problematized through their connection with practices linked to 3D 

printing guns. While the issue of 3D printing guns was likely not the sole issue restricting the 

diffusion of consumer-side 3D printers, the findings suggest that the debates and actions 

undertaken by market actors exposed paradoxes in the narratives of the future encapsulated by 

the imaginaries. Conversely, the more consistently positive attributions of 3D printing stemming 

from applications in healthcare, food, and industrial manufacturing supported the artisanal 

industrialism and industrial renaissance social imaginaries, which in turn supported the 

development of related market segments. 
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Chapter 6 

Discussion 

In this research I extend our understanding of the role that the future plays in explaining 

technological and market change. To help understand the role of the future, I have drawn on the 

philosophy of Castoriadis, in particular his perspectives on radical imagination and the dynamics 

of social imaginaries in contributing to social change (Adams 2017; Castoriadis 1987, 1994, 

1997, 2007). This research provides an empirical exploration of what social imaginaries are as 

well as the ways in which they contribute to changes in technologies and the marketplace.  

In the following subsections, I discuss the theory building stemming from this research 

study, as well as how the theory development integrates with, and contributes to, existing 

research on technological and market change. I put particular emphasis on how this research 

contributes to our understanding of who is responsible for change, how change happens, and the 

outcomes of change. I end with a discussion of the limitations of this research and some 

suggestions for ways in which this work affords opportunities for future research. 

6.1 Social Imaginaries, Technological Change, and Market Dynamics 

Social imaginaries are collective virtual spaces that, in part, express normative 

judgements regarding the qualitative nature of future social existence. They include ideas about 

the nature and role of individuals, as well as the spirit of future social arrangements, both linked 

with cultural mythologies. Through this collection of cultural material, social imaginaries help 

people to make sense of their social worlds. Through a longitudinal examination of the market 

for 3D printing, I find four future-oriented social imaginaries at play linked with interrelated but 
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distinct visions of the future. Market actors draw on these social imaginaries to make sense of 3D 

printing technologies and the activities of market actors, as well rationalize their own activities. 

The futures described by the social imaginaries blend together elements of Gnostic and Romantic 

mythologies and these mythic elements become the basis for diffusion of the imaginaries. As 

social imaginaries and their perspectives of the future diffuse, they contribute to the likelihood 

(or not) of particular market arrangements developing. These market arrangements, then, co-

develop as a cultural expression of those perspectives on the future. Figure 3 below summarizes 

the process of technological and market change derived from this empirical investigation. 

6.1.1 Diffusion of Innovations and the Diffusion of Social Imaginaries 

Explaining how and why technological innovations diffuse (or not) has been an important 

subfield of marketing and consumer research since the mid-20th century (Shaw and Jones 2005; 

Wilkie and Moore 2003). In his seminal work, Rogers (1962, pp. 126–30) noted that successful 

innovations diffuse partly because they are compatible with the values of a potential adoption 

group. To the extent that technologies are functionally superior, diffusion research tends to 

assume compatibility in order to focus on the role of specific variables in moderating rates and 

scope of diffusion. For example, intensity of adopter use (Shih and Venkatesh 2004), learning 

(Lam, Kraus, and Ahearne 2010; Wilton and Pessemier 1981), innovation affordability (Golder 

and Tellis 1998), dynamics of the competitive environment (Gatignon and Robertson 1989; 

Robertson and Gatignon 1986), and the role of intermediaries and influencers (Van den Bulte 

and Joshi 2007; Coleman, Katz, and Menzel 1957; Ryan and Gross 1943). 



 112 

Figure 3: Process of Technological and Market Change via Social Imaginaries 
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Cultural perspectives of innovation diffusion, including those that take a market studies 

approach, add a more complex understanding of the ways in which diffusion occurs by focusing 

on socio-cultural mechanisms by which shared values systems are created and maintained. For 

example, how broad acceptance of gambling practices occurs over time through multifaceted 

legitimation strategies (Humphreys 2010a), how industry practices and brand meanings are 

established through dialectical contests amongst market actors (Giesler 2008, 2012), how 

established market actors contain disruption and regain trust through ideological containment 

(Humphreys and Thompson 2014), and how market actors engage in mythic meaning-making to 

shape shared understanding of the past and present (Thompson 2004; Thompson and Tian 2008). 

This growing body of work emphasizes socio-cultural mechanisms by which market actors look 

to construct alignment of values and value systems in order to achieve broad acceptance of 

particular innovations.  

While not denying that market actors pursue their interests, this paper looks to extend 

existing cultural perspectives on innovation diffusion by exploring the ways in which market 

actors’ interpretations of the future impact diffusion in the present. The findings of this study 

complement recent work by Humphreys and Carpenter (n.d.), which draws attention to the ways 

in which successful market actors ‘drive’ their markets through social influence rather than 

technological disruption. The authors note that one way that successful marker drivers create 

value for their consumers is through creating and disseminating forward-looking visions of their 

products, processes, and the industry. My research digs into the dynamics of how such visions 

impact technological diffusion and market change using the conceptual framework of radical 

imagination and social imaginaries. Form a social imaginary perspective, diffusion of 
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innovations occurs in conjunction with the diffusion of social imaginaries, and it is the 

imaginaries that sketch out a place for innovations by contributing to individual understanding of 

the future that an innovation will help to bring into existence. However, in the spirit of radical 

imagination, this diffusion of future-oriented social imaginaries does not necessarily occur in a 

deterministic way driven by purposefully-strategic market stakeholders. Various events in the 

marketplace may contribute to the generation of narratives that may inadvertently enhance or 

subvert a given social imaginary. 

6.1.2 Mechanisms of Social Imaginary Diffusion 

The empirical findings suggest that social imaginaries diffuse through mechanisms of 

subversion and enhancement, by which the cultural myths at the core of a social imaginary are 

denigrated or venerated by market actors during processes of sense making and sense giving. In 

essence, individuals both draw on, and contribute to, social imaginaries as they interpret 3D 

printing technologies. However, individuals have the capacity to reimagine the visions of the 

future offered by social imaginaries through reinterpreting their foundational cultural myths. For 

example, a social imaginary that offers a vision of the future where 3D printing enables 

individuals to reclaim their pioneering spirit and pursue unbounded discovery is subverted by 

counter narratives that interpret individuals as unhinged, villainous, or outright incapable. The 

reimagining of the cultural myths conceptually pollutes the social imaginaries, problematizing 

their use by market actors as a way to make sense of a technology and its potential. With respect 

to 3D printing, the data suggests that subverted social imaginaries are those whose blending of 

Gnostic and Romantic myths articulate 3D printing as enabling a future in which social 

arrangements are akin to a frontier: rugged individuals pursuing their interests free from 
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constraint. This vision of an unconstrained frontier is a recurring metaphor in technological 

change, notably with the development of the Internet (Barbrook and Cameron 1996; Davis 

2015). With respect to 3D printing, the idea of a frontier manifests in discussions of a maker 

revolution in which democratization of the means of production heralds an ‘Apple II’ moment 

(Anderson 2012; Berman 2012; Easton 2008; Hatch 2014; Zaleski 2016). However, the cultural 

mythologies that contribute to interpreting 3D printing as enabling a new digital frontier fall flat. 

Rather than acquiescing to the utopian visions offered by the individual courage and collective 

liberty social imaginaries, market actors reinterpret the cultural myths around which the 

imaginaries are constructed as contributing to an abhorrent future of unchecked individualism. 

Conversely, the data illustrates an enhancement of social imaginaries whose blending of 

Gnostic and Romantic mythologies articulate 3D printing as enabling a more humane future 

powered by experts and specialists achieving greater symbiosis with nature. This vision of a 

more humane future is also a recurring theme in technological change, playing important roles 

historically in the narratives of electric lighting (Freeberg 2013; Hughes 1983), x-rays (Knight 

1986), as well as industrialization more broadly (Landes 1969). The humane future ushered in by 

3D printing manifests in narratives of its use by experts in the healthcare, digital cuisine, and 

advanced manufacturing fields. Interpretations of 3D printing enabling a future in which 

specialists can connect more intimately with the natural world in order to achieve greater control 

over human experiences, to date, have significant momentum in the 3D printing marketplace. 

Market actors interpret the utopian futures offered by the artisanal industrialism and industrial 

renaissance through their cultural myths, which support a desired future, lending support for 

market arrangements that lean on these myths and their imaginaries. 
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6.1.3 Technological and Market Change as Taming Radical Imagination 

At the center of Castoriadis’s philosophy is the notion that all individuals possess the 

capacity to radically reimagine the meanings of their social worlds (Adams 2017; Castoriadis 

1987, 1994, 1997). While seeing the radical imagination of individuals as a powerful creative 

force, Castoriadis suggests that unbridled radical imagination would destroy humanity, and so 

societies have developed counter-measures to offset this destructive potential, namely: 

socialization (Castoriadis 2007). In Castoriadis’s words, “radical imagination of human beings 

has to be tamed, then, channeled, regulated, and brought into line with life in society” 

(Castoriadis 2007, pp. 74–75). One way to understand the subversion of the individual courage 

and collective liberty social imaginaries is to understand the counter narratives that emerge as an 

uncoordinated rejection of 3D printing as a socially revolutionary technology. This 

countervailing force is not attributable to market actors with any particular roles or forms of 

power, nor is it a coordinated activity such as might be found in a social movement or organized 

activism. The data illustrate a wide variety of interested market actors, including investment 

bankers, industry analysts, commercial firms, and members of the media engaging in subversion 

activities, but subversion was not widespread across these types of market actors. That is, not all 

investment bankers explicitly subverted particular social imaginaries, nor all members of the 

media. However, the data suggests that the countervailing forces contributing towards subverting 

particular imaginaries were generally linked with how individuals interpreted cultural myths. As 

individuals interpret 3D printing, communication of their interpretations through rhetoric or 

actions contributes to problematizing or supporting interpretations of cultural myths at the center 

of social imaginaries. Problematizing cultural myths undermines market arrangements that draw 

upon associated social imaginaries, thereby tarnishing the viability of the arrangements 
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themselves. In this way, to paraphrase Jameson (2005, p. 282), (re)interpretations of the cultural 

myths defamiliarize and restructure market actors’ experiences of their own present. Social 

imaginaries perceived to be less problematic afford more fertile soil for those market 

arrangements that draw upon associated particular cultural myths.  

Radical imagination refers to the capacity of all human beings to creatively imagine new 

forms of being – new social arrangements (Castoriadis 1994) – which form the basis for social 

imaginaries. Through the mechanisms of subversion and enhancement, radical imagination is 

“brought into line with life in society” (Castoriadis 2007, p. 75). In the example of 3D printing, 

social imaginaries are subverted to the extent that they put forward a view of human beings that 

is abhorrent, because the central cultural myths of those imaginaries celebrating individuals are 

called into question. Social imaginaries that assert a more positive view of human beings as 

experts and specialists are enhanced, contributing to the diffusion of those imaginaries. This 

suggests that technological and market change are linked with forces evaluating the ways in 

which radical imagination asserts “a centered view of the human with the new context” (Turkle 

1984, p. 308) through interpretations of the cultural myths at the core of the associated social 

imaginaries. In this way, a social imaginary perspective on consumer 3D printing’s lack of 

diffusion is as the result of taming the radical imagination asserted through rhetoric and market 

activities linked with a consumer manufacturing revolution. Conversely, mechanisms 

contributing to the technology diffusing towards healthcare and industrial manufacturing 

applications illustrate a bolstering of alternative radical imagination. In both cases, individuals 

interpret and evaluate radical imagination through linkages with the cultural mythologies and 

future social existence it asserts. 
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6.2 Cultural Mythologies and Future-Oriented Social Imaginaries 

The importance of cultural mythologies to technological change and market dynamics 

has been a fruitful and growing area of research (Giesler 2008, 2012; Kozinets 2008; Luedicke, 

Thompson, and Giesler 2010; Stern 1995; Thompson 2004; Thompson, Rindfleisch, and Arsel 

2006; Thompson and Tian 2008). In general, this work focuses on the use of cultural myths by 

marketers and consumers in dialectical attempts to gain control over brand meanings, identities, 

and the marketplace.  

Thompson (2004), building on prior work by Stern (1995) and Levy (1981) that 

employed more structural approaches to interpreting mythologies, added significantly to our 

understanding of cultural mythologies within markets. Thompson’s work illustrates that market 

mythologies are hybrid blends of cultural myths uniquely constructed to address the perspectives 

of primary customer segments in a market. Further, he draws out the inherent contradictions 

within these marketplace mythologies, illustrating how they serve multiple ideological agendas. 

Giesler (2012) extends this work by exploring how innovators and other stakeholders play with 

cultural mythologies as they negotiate meanings of the Botox brand. In the examples of both 

Thompson and Giesler, mythologies related to nature (Romanticism) and technology 

(Gnosticism) feature prominently. 

In their work on moralistic marketplace mythologies, Giesler and Veresiu (2014) 

illustrate how cultural mythologies contribute to obfuscating the socially-constructed nature of 

consumption cultures, making them appear as natural and facilitating their acceptance. Further, 

the authors show how marketplace mythologies contribute to the establishment of “politico-

economic rationality structures” (Giesler and Veresiu 2014, p. 853) and help to explain how 



 

 

 119 

those social arrangements enable particular forms of social action, while limiting others. My 

research complements and extends this work by showing alternative ways in which debates 

around cultural mythologies contribute to shifts in market arrangements. An important difference 

is that Giesler and Veresiu see the development of responsible consumers as largely a product of 

moralistic systems constructed by a cabal of powerful social actors, namely government and 

commercial organizations. Once created, the implication is that these moralistic value systems 

constrain consumers through imposing limitations via a consumption system. 

To date, this growing body of work focuses on how market mythologies are purposefully 

woven together by various groups – consumers, marketers, government, etc. – to achieve their 

ideologically-motivated goals. These groups compete against one another as adversaries to the 

extent that the myths and ideologies of one group are in opposition to the myths and ideologies 

of another group. For example, Giesler (2008, p. 751) demonstrates how the dynamics of “moves 

and countermoves” by opposing groups of producers and consumers contribute to the evolving 

music market. Each of the moves and counter moves is tied with mythic narratives that producers 

and consumers intentionally perform in order to shift the cultural debates according to their 

desired outcomes. A similar situation occurs in Giesler (2012, p. 63), where the image of a 

“technological innovation evolves in the course of brand image contestations among opposing 

groups of stakeholders through which their divergent interests are aligned and the overall 

network of consumer-brand bonds is transformed.” In this case, the brand itself mediates the 

contests, and the focus is on how innovators can mitigate the negative effects of doppelgänger 

images. In their work on moralistic marketplace mythologies, Giesler and Veresiu (2014) 

illustrate how cultural mythologies enacted by a cabal of market actors contribute to obfuscating 
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the socially-constructed nature of consumption cultures, making them appear as natural and 

facilitating their acceptance by consumers. Further, the authors show how marketplace 

mythologies contribute to the establishment of “politico-economic rationality structures” (Giesler 

and Veresiu 2014, p. 853) and help to explain how those social arrangements enable particular 

forms of social action, while limiting others. 

In my work, radical imagination and the concept of social imaginaries complements these 

views with a more nuanced dynamic. Rather than seeing hybridized market mythologies centered 

around the interests of particular market actors, this study shows market mythologies developed 

through individual interpretation and critique of the future existence asserted by associated social 

imaginaries. These critiques draw on cultural mythologies to evaluate the plausibility and 

desirability of the future that an imaginary conveys by helping individuals make sense of the 

meaning of a social imaginary’s expression of the future in terms of the individual themselves. 

For example, market actors may broadcast a rhetoric of a consumer-driven manufacturing 

revolution, but through critiquing the mythologies linked with unbridled individualism that 

accompany such rhetoric, individuals with unfettered access to means of production become a 

problem. Unlike purposeful and deliberate actions undertaken by market actors with an 

ideologically-infused mission (Giesler 2008, 2012; Luedicke, Thompson, and Giesler 2010), here 

evaluation of the myths leads to their associated social imaginaries becoming either subverted or 

enhanced, which drives their potential for diffusion and viability as a foundation for market 

arrangements. Mythologies (and social imaginaries) aligned with desirable futures are more 

likely to serve as a foundation for market arrangements as tangible expressions of the character 
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the social imaginaries themselves. These arrangements, in turn, serve as cultural material for 

future critique. 

6.3 Social Imaginaries and Unintended Market Change 

This research contributes to the relatively limited body of work exploring unintended 

market change by market actors (Dolbec and Fischer 2015). By and large, studies of market 

change have endeavoured to explore how market actors deliberately work to change markets in 

ways consistent with specific goals, consistent with the assumptions of evolutionary and conflict 

perspectives of social change. For example, entrepreneurs use their power to construct market 

boundaries according to their desires (Santos and Eisenhardt 2009), consumers dissatisfied with 

current market offerings push for retailers to offer greater choice (Scaraboto and Fischer 2013), 

consumers and producers compete over value systems that define cultural markets (Giesler 

2008), consumers create new markets as part of working to satisfy their consumption desires 

(Martin and Schouten 2014), and coalitions of actors can work to legitimate or delegitimate 

certain markets or practices in line with their interests (Humphreys 2010a; b). Using social 

imaginaries as a conceptual framework, this investigation into the emerging market for 3D 

printing illustrates how all market actors can radically reshape the marketplace through 

individual acts of sense making and sense giving in both intended and unintended ways.  

Consider the cases of Cody Wilson and his quest to proliferate 3D printing of guns, and 

Zach Schildhorn, the venture capitalist from Lux Capital. Both represent market actors in the 3D 

printing arena with interests. Wilson wants to push the idea of a manufacturing revolution to its 

extreme in support of collective freedoms from oppressive social arrangements, while Schildhorn 

is looking for superior investment returns by investing in 3D printing firms with compelling 
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business models. Wilson’s efforts provoke counter narratives that undermine the social 

imaginaries that support both his personal quest and market arrangements that draw from 

imaginaries based on a spirit of democratized knowledge. Schildhorn’s actions draw from social 

imaginaries based on a spirit of knowledge hierarchies representative of experts and specialists, 

which contributes to enhancing market arrangements that align with those values.  

Suggesting that Schildhorn versus Wilson is a case of legitimation versus de-legitimation 

obscures the interplay of cultural myths that contribute to the subversion or enhancement of 

social imaginaries. Conceptually, legitimation refers to market actors working to demonstrate the 

acceptability of their activities through congruence with social norms (Dowling and Pfeffer 

1975). This ‘top-down’ view suggests that society has a set of acceptable norms and social actors 

work to demonstrate alignment with those norms. In the cases of Wilson and Schildhorn, the 

market actors draw on cultural mythologies to explain their views of 3D printing and the future 

the technology affords. It is through those cultural myths that they and others make sense of 3D 

printing’s potential, and by extension contribute to the viability of certain market arrangements. 

This ‘bottom-up’ approach to making sense of a technology suggests that congruence with social 

norms is grounded in social imaginaries, whose foundational cultural mythologies are 

fundamentally ambiguous. For example, cultural myths that venerate the creative potential of 

individuals that are free to follow their interests can be countered by views that denigrate 

individuals as eminently fallible. Legitimation, then, is a process of collective sense making 

whose outcome is far from certain, despite the relative power or influence of market actors 

involved. Powerful commercial 3D printing firms, such as 3D Systems and MakerBot, worked to 

legitimate the idea of a consumer-led manufacturing revolution, only to see that revolution stall 
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without overt opposition from competitors, regulators, or other potential adversaries as the cause. 

It is difficult to see these efforts as failed or successful attempts to purposefully align activities 

with social norms and values, as a legitimation perspective might assert (Dowling and Pfeffer 

1975; Humphreys 2010a), because all of the social imaginaries offer visions of the future that 

can be construed as socially acceptable. Where the action happens is on the level of cultural 

myths, whose inherent ambiguity stokes multiple interpretations. In connection with ongoing 

sense making activities, market arrangements are forming and shifting in ways that reflect the 

debates themselves. 

Dolbec and Fisher (2015), drawing on work in management, examine conditions under 

which engaged consumers unintentionally alter market arrangements. They suggest that 

availability of virtual or real spaces for consumer interaction, lower experimentation costs for 

consumers, higher degrees of consumer observability, as well as some form of product or 

technology infrastructure are all crucial factors contributing to engaged consumers 

unintentionally shifting market arrangements. The study of the markets for 3D printing adds to 

this perspective by focusing on the cultural mythologies that all market actors use to interpret 

both technologies and the actions of others. In some sense, Dolbec and Fischer’s conditions 

contribute to creating unintended effects because they afford ways for market actors to engage in 

interpretation of social imaginaries linked with the fashion markets. As market actors have 

opportunities to interact, engage in experimentation, have opportunities to be observed by others, 

and use some degree of technological infrastructure, they will engage with cultural mythologies 

to make sense of these social worlds. Through those cultural mythologies, market actors will 
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deliberately and unintentionally contribute to the subversion or enhancement of social 

imaginaries, in turn contributing to ways in which market arrangements develop over time. 

6.4 Radical Imagination and Tenuous Market Arrangements 

Building on the discussion of unintended market change, this research contributes to an 

understanding of markets as unsettled social environments (Giesler 2008; King and Pearce 

2010). Giesler (2008, p. 751) puts it nicely when he says that markets are “tenuous institutional 

compromises” situated within a particular historical context. Prior work has located market 

instability in cultural tensions that are conceptualized to draw market actors into contests for 

control over meanings and values linked with particular identities and practices (Giesler 2008, 

2012; Kozinets and Handelman 2004; Luedicke, Thompson, and Giesler 2010; Thompson 2004; 

Thompson and Tian 2008). These cultural tensions stem from various cultural mythologies that 

market actors leverage to give sense to, and make sense of, market arrangements and offerings 

(Giesler 2012; Holt 2002; Thompson 2004). However, these studies have tended to focus on the 

purposeful collective action that forms around market actors’ engagement with cultural 

mythologies as the source of market instability and point to the cultural adeptness of market 

actors as a source of stabilizing markets. For example, how marketplace mythologies are 

constructed upon cultural myths designed to address consumer concerns (Thompson 2004), how 

commercial actors use mythologies to shape collective memories (Thompson and Tian 2008), 

and how market actors develop brand and doppelgänger brand images (Giesler 2012). Rather 

than seeing the source of market instability as an effect of various forms of collective action 

engaging in politicized struggles over control of market arrangements (King and Pearce 2010), 

drawing from Castoriadis, this research places the source of the instability squarely in the psyche 
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of all individuals who are constantly reinterpreting the meanings of their social worlds 

(Castoriadis 1987, 1994, 2007). The implication is that marketers should never see markets as 

settled because as all individuals engage in reinterpretation, their capacity to radical reimagine 

their social arrangements maintains a constant potential for change, both large and small. 

6.5 Limitations and Future Research 

The goals of the project were to explore how market actors use their understanding of the 

future in the present, and in doing so how they influence the contemporary development of 

markets. To pursue these goals, I focused on the emerging markets for a single technology, 3D 

printing, that at the time the study began was in a relatively nascent state. I explored market 

actors’ understandings through interpreting their narratives through the conceptual framework of 

social imaginaries.  

In order to pursue my research, I focused on gathering and analyzing qualitative data 

from interviews, media discourses, ethnographic field observations. Qualitative research 

positions the human researcher as the instrument of both data collection and analysis, and as such 

invites research limitations based on the limits of my all-too-human capabilities. I selected 

interview participants opportunistically and purposefully, seeking to get as representative a 

sampling of market actors as possible. In-person interviews took place with a selection of market 

actors, but none of the participants was a member of a major commercial 3D printing firm. 

Interviewing corporate executives and other representatives of commercial firms can be difficult 

due to their time constraints and relative inaccessibility. I attempted to mitigate those challenges 

through personally attending several industry conferences where corporate executives give talks, 

mingle with attendees, and conduct media interviews. I was also able to access public media 
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interviews given by executives from several of the key commercial 3D printing firms through 

coverage in general technology media, as well as industry-specific media. While every attempt 

was made to ensure the perspective of the commercial 3D printing firms is accurately portrayed 

in the research findings, the lack of depth interviewing participants from these firms may inhibit 

this accuracy. 

My findings suggest four social imaginaries drawing on Gnostic and Romantic cultural 

mythologies. Exploring alternative marketplace contexts involving different technologies or 

different geographies might reveal different social imaginaries or cultural mythologies at play. 

Notably I have less data on developments in the 3D printing industry occurring in eastern Asia, 

India, or South America. Asia and India in particular are geographies with significant 

manufacturing capabilities today. None of my data suggests that individuals in these geographies 

conceive of 3D printing or the future social arrangements it affords any differently than 

individuals in other geographies. However, such differences may exist, and exploring the 

potential for differences may open up interesting avenues to understand the dynamics of social 

imaginaries across diverse cultural groups. 

In terms of future research, the findings of this study open up avenues building on the 

elements of imagination and social imaginaries. The role of imagination in marketing and 

markets is sorely under researched (Mosher and Mitchell 2018; Zaltman 2016). In particular, 

there are interesting possibilities for conceptualizing imagination as it relates to understanding 

everyday consumption and marketing phenomena (Mosher and Mitchell 2018). A similar call 

appears in the anthropological literature. Appadurai (2013, pp. 287–88) argues a need for more 

investigation around how imagination as a vital cultural activity helps produce not just the 
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exceptional, but also the everyday experiences of individuals. Exploring how individuals make 

sense of technologies, value regimes, consumption/production systems, and other everyday 

phenomena through the conceptual framework of social imaginaries can help build a view of 

imagination as a vital cultural activity. Castoriadis’s primary ontological move was to put 

imagination at the heart of his philosophy in terms of both the individual and history (Castoriadis 

1987). For Castoriadis, imagination precedes rationality because it is through systematizing our 

own imaginative creations that we develop consistencies that we perceive as rational and logical. 

By placing the capacity for radical imagination in the psyche of all individuals, Castoriadis 

suggests that our lives are never completely determined, band that unbridled imagination can be 

a destructive force if not tempered by socialization (Castoriadis 2007). Exploring how 

imagination figures into the construction of individuals’ everyday existence through 

consumption and other market practices, as well as how such imagination is tempered to 

preserve social worlds, offers an exciting opportunity for theoretical integration, synthesis, and 

extension. 

My research highlights the importance of Romantic mythologies to individual’s 

understanding of the future. Frye (1967, p. 186) observes that romantic myths are never satisfied 

and no matter “how great a change may take place in society, romance will turn up again, as 

hungry as ever, looking for new hopes and desires to feed on.” This echoes Castoriadis’s 

sentiment that “no problem or problems of man […] have been defined once and for all, so that 

he can meet them, in the course of time, by ‘obligatory’ or progressively improved solutions” 

(Castoriadis 1984, p. 241). This sentiment speaks to the perpetual instability of markets 

discussed above. However, there is a larger question of how Romantic myths as mode of cultural 
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interpretation contribute to the impetus for social change. How does the perpetual dissatisfaction 

of Romantic myths that Frye (1967) refers to influence market actors to pursue activities that 

undermine market stability? Building from Castoriadis, it may be that our existing solutions to 

social problems remain always incomplete. Exploring dynamics related to Romantic mythologies 

may contribute to our understanding of how this incompleteness is understood and debated by 

market actors, contributing to a ‘bottom-up’ perspective of social change. 
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Appendix A 

Interviewing Protocal 

In general, the purpose of in-depth interviewing is to learn how others understand the 

social worlds they inhabit (Creswell 2007; McCracken 1988; Spradley 1979; Weiss 1994). For 

this research project, depth interviewing allowed me to access the ways in which various market 

actors make sense of 3D printing as a technology that enables particular forms of future social 

life. I wanted to understand what kinds of future social life they imagine 3D printing enables, and 

how their present-day use of the technology aligns with those visions of the future. 

All interviews were conducted with a semi-structured approach. Prior to interviewing, I 

established my own pre-understanding (Arnold and Fischer 1994) and constructed ‘grand tour’ 

questions designed to act as conversation starters, allowing participants room to explain the 

“significant features of the cultural scene” (Spradley 1979, p. 87). Below are some examples of 

the kinds of grand tour questions used in this study: 

• How did you first become involved with 3D printing? 

• How do you use 3D printing here at [organization name]? 

• How do you learn about new developments in 3D printing? 

In all cases, grand tour questioning followed rapport building questions, typically focusing on the 

individual participant’s work-related biography, discussion about experiences of a shared event, 

such as attendance at a major industry conference or maker faire, or other topic of common 

interest related to the study. 
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Grand tour questions allow participants to ‘show me around’ their experiences with 3D 

printing, and also create opportunities for follow-up questions focused on more specific aspects 

of the accounts provided by participants. Below are some examples of these types of follow-up 

questions: 

• You mentioned that you think 3D printing is going to disrupt how we live. Can 

you expand on what you mean by that? How will it disrupt our lives? 

• You mentioned that you don’t think your ideas about sharing 3D printing design 

files freely with others will work out. Why won’t it work out? 

In addition to follow-up questions looking to explore more of the richness embedded in 

participant’s grand tour responses, I also employed mini tour questioning (Spradley 1979, p. 88) 

where appropriate, to focus on smaller aspects of participant’s experiences. Typically, these mini 

tour questions were directed towards understanding either specific 3D printing projects or 

specific events in which 3D printing played an important role in a participant’s life. One example 

of a mini tour question came during an interview with a 3D printing technology expert at a 

makerspace. The participant mentioned in passing that one area of frustration for them was how 

new users of 3D printing failed to “level the bed” on the printer before initiating a new print, 

resulting in failed prints that are easily avoidable. Leveling the bed refers to making sure the 

platform upon which the printer will construct a new object is perfectly level. Failing to have a 

level surface almost always results in a failed print. I asked, “Could you describe for me how you 

teach new users to level the bed?” This question allowed me to understand how the technology 
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expert experiences teaching new users about 3D printing, but also revealed some of the 

complexities of the technology that might inhibit its adoption by mainstream consumers. 
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