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Abstract 

With the increasing attention towards the role of information systems (IS) as a 

vehicle to address environmental issues, IS researchers and practitioners have strived to 

leverage advanced Green IS innovations to persuade people to engage in environmentally 

responsible practices and support pro-environmental initiatives. Yet, existing research 

reveals that the persuasion effects of Green IS designs remain equivocal. In particular, 

many design characteristics advocated in Green IS research can produce bi-directional 

changes in IS users’ attitudes and behaviours. To address this issue, this thesis drew upon 

the circumplex model of social values (S.H. Schwartz, 1992) to explain when and how 

online persuasion designs come to affect people’s judgements on resource conservation 

and environmental protection. Three sets of working propositions and specific hypotheses 

were developed. Specifically, this research suggests that the use of an IS application can 

elicit different value primes and draw IS users’ attentions to different motivational 

functions of engaging in suggested behavioural changes. It is expected that matching 

online persuasion appeals with IS users’ personal value priorities can increase users’ 

acceptance of online behavioural suggestions. Second, it is hypothesized that the 

persuasion effect tends to be weakened, as the system users become aware of the value-

matching design in a given IS application. Third, it is proposed that different value 

primes presented in an IS application can result in different unintended effects on IS 

users’ global pro-environmental attitudes and motivations. The hypotheses were tested in 

the two pilot studies and two full-scale online experiments. The study findings generally 

support the main predictions of the hypotheses. On the one hand, this thesis provides 
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empirical evidence that IS design for online persuasion can be instrumental in influencing 

IS users’ judgements on a range of resource conservation practices. On the other hand, 

this work explains why the effectiveness of IS-enabled online persuasion attempts needs 

to be measured not only in terms of the intended changes in a target behavioural domain 

but also in terms of unintended changes in people’s general environmental orientations. 

Findings in this research may bring a different perspective on understanding and 

assessing the influence of Green IS applications on IS users’ judgements and behaviours. 
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Chapter 1 

Introduction 

1.1 Research Motivation 

The role of information systems and technologies in environmental protection and 

conservation has gained increasing attention and interest from IS scholars and 

professionals. The terms Green IS and Green IT generally refer to applications that are 

designed to support environmentally relevant initiatives (Boudreau, Chen, & Huber, 

2008; Jenkin, Webster, & McShane, 2011; Watson, Boudreau, & Chen, 2010). In 

particular, IS scholars have stressed the importance of understanding the use of advanced 

IS and IT applications as online persuasion1 tools to influence people’s attitudes and 

behaviours towards environmental sustainability (Koo, Chung, & Lee, 2013; Oakley & 

Salam, 2011; Schmidt, Schmidtchen, Erek, Kolbe, & Zarnekow, 2010; Von Mohrenfels 

& Klapper, 2012). In personal life contexts, web-based and mobile IS applications such 

                                                 

1 In this thesis, the term online persuasion refers to active attempts to change people’s judgments and 

decisions through the use of an IS application. The definition is compatible with the meaning of persuasion 

in most persuasion theories in social psychology (Petty & Cacioppos, 1996), communication (O’Keefe, 

2002) and marketing research (Loken, 2006). In particular, it reflects an influence agent’s intention to 

change influence recipients’ judgments and/or behavioural decisions. It neither suggests that a persuasion 

attempt is legitimate or accurate nor implies that people are always aware of the influence of a persuasion 

attempt on their judgments and decisions. The same term persuasion is used rather differently in the 

literature of persuasive technologies, on which many early Green IS studies are based. The idea of 

persuasive technology came from Fogg’s trade book (2003). According to the researchers of persuasive 

technology (e.g., Fogg, 2003, Oinas-Kukkonen & Harjumaa, 2009), attempts to change attitudes or 

behaviours through the use of technology-induced coercion or deception are not regarded as deliberative 

persuasion attempts. Although it is not clear in the authors’ original writings whether instances in which 

technology-based coercion or deception is not objectively presented but subjectively perceived will 

constitute as non-persuasion attempts, persuasive technology studies do strictly confine persuasion attempts 

to instances in which technology users are aware of the nature of online persuasion attempts and decide to 

make changes “voluntarily” (for a detailed explanation on persuasion in the context of persuasive 

technology design, see Fogg, 2003, pg 15-16 and Oinas-Kukkonen & Harjumaa, 2009, pg 486). 
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as Opower and StepGreen.org have been designed to increase pro-environmental 

awareness and to encourage pro-environmental behaviours among users of those 

applications. In workplace settings, IS-based sustainability programs such as WeSpire 

and CarbonRally have been publicized as digital engagement solutions to inspire 

employees to make sustainable behaviour choices. Although these IS applications differ 

considerably by interface design, they apply similar design principles in attempts to 

engineer targeted attitudinal and/or behavioural outcomes (Fogg, 1998, 2003, 2006, 2009; 

Fogg, Cuellar, & Danielson, 2009; Froehlich et al., 2009; Mankoff et al., 2010; Oinas-

Kukkonen, 2010; Oinas-Kukkonen & Harjumaa, 2008a, 2008b, 2009). 

Given the increased attention for the role of information systems as a vehicle to 

address environmental issues, Green IS scholars have suggested that certain technological 

or engineering designs of an IS application can produce monotonic positive effects on 

persuasion outcomes. It in turn can lead to sustainable environmental outcomes (Grevet, 

Mankoff, & Anderson, 2010; Loock, Landwehr, Staake, Fleisch, & Pentland, 2012; 

Loock, Staake, & Thiesse, 2013; Shiraishi et al., 2009). In other words, some researchers 

suggest that an IS application with “persuasive” designs can, in and of itself, produce 

desired changes in system users’ environmentally significant behaviours (Fogg, 2003, 

2006; Oinas-Kukkonen & Harjumaa, 2008a, 2009). 

Nevertheless, empirical Green IS studies show that the efficacy of many IS design 

characteristics for encouraging pro-environmental changes remains equivocal. Causal 

observation in other persuasion studies reveals that many design features advocated in 

Green IS research can often produce both positive and negative changes in judgments and 
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behaviours of different groups of IS users or under different contexts (Hildebrand, Häubl, 

Herrmann, & Landwehr, 2013; Lee & Benbasat, 2011; Park, Konana, Gu, Kumar, & 

Raghunathan, 2013; Ren et al., 2012). Moreover, even when anticipated changes are 

observed in target outcome measures, the use of Green IS applications may not 

necessarily result in net positive effects on environmental protection and resource 

conservation (McCalley & Midden, 2002; Schultz, Nolan, Cialdini, Goldstein, & 

Griskevicius, 2007; Tiefenbeck, Staake, Roth, & Sachs, 2013; Van Houwelingen & Van 

Raaij, 1989).  

The remarkable divergence of IS-based persuasion effects may lead to two 

different contentions. The first contention is that the use of an IS application can exert 

little systematic influence on encouraging pro-environmental changes. It may lead to a 

conclusion that there is little practical utility of designing, developing and implementing 

IS applications for environmental sustainability. In contrast, the second contention is that 

the same Green IS application can influence people in different, and sometimes opposite, 

ways. It suggests that like most conventional persuasion tactics and social influence 

techniques, uncovering conditions under which the use of a Green IS application is likely 

to be consequential can permit greater prediction of change patterns of IS users’ attitudes 

and behaviours. This may also allow Green IS researchers to gain a greater understanding 

of the different types of effects that can be expected among different IS users and across 

various situations. 

The present research is intended to provide empirical support for the second 

contention. Rather than making a definitive assertion of whether a given IS design 
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characteristic or a Green IS application will be effective for online persuasion, this thesis 

is intended to addresses the following two research questions: 1) what are the potential 

effects of IS-enabled online persuasion appeals on system users’ judgements and 

behaviours toward resource conservation initiatives? and 2) when and how are these IS-

related persuasion effects likely to occur?  

Drawing on the circumplex model of social values (S. H. Schwartz, 1992, 1994), 

this dissertation consists of two pilot studies and two full-scale studies. Stand-alone web  

applications differing in value-matching methods (i.e., implicit matching vs. explicit 

matching) and value primes (i.e., self-enhancement values vs. self-transcendence values) 

were used to examine 1) the extent to which IS applications with different value matching 

methods and value primes can draw IS users’ attention to different motivational functions 

of performing specific behaviours and 2) the extent to which those different IS design 

characteristics can influence IS users’ general pro-environmental attitudes and 

motivations. 

Three main predictions were made. First, a value-matching effect is hypothesized. 

That is, the use of an IS application can elicit different value primes and draw IS users’ 

attentions to different motivational functions of engaging in suggested behavioural 

changes. IS users are likely to favour online behavioural suggestions more when the 

displayed value information matches than mismatches the IS users’ important values. 

Second, it is proposed that the strength of the value-matching effect can vary based on the 

system users’ awareness of the IS application designs. In particular, it is hypothesized 

that IS users’ are likely to have more positive responses to online behavioural 
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suggestions, when those online suggestions are implicitly selected than explicitly selected 

to be compatible with IS users’ important social values. In other words, it is expected that 

IS users’ awareness of the matching procedures designed in the IS application tends to 

diminish the persuasion effect of value matching. Third, it is expected that IS applications 

with different value primes can have different crossover effects on IS users’ general 

attitudes and motivations towards environmental protection and preservation. 

Specifically, it is hypothesized that IS users are likely to hold more positive attitudes 

towards pro-environmental initiatives in other areas and stronger motivations towards 

supporting those initiatives, when self-transcendence values are primed in an IS 

application than self-enhancement values are primed. 

1.2 Intended Contribution 

From a theoretical perspective, an understanding of when and how a given IS 

application is likely to influence IS users’ judgements of environmental significance can 

be useful in explaining and assessing the potential utility of IS in encouraging pro-

environmental changes. From a practical perspective, such an understanding can also be 

informative to IS practitioners who intend to design and/or implement Green IS 

applications. More importantly, the present research is intended to provide a cautionary 

note that the persuasiveness of design principles advocated in early Green IS studies 

cannot be assessed in an absolute manner, as those design principles can sometimes result 

in boomerang effects on persuasion. An examination on the variability in the IS-related 

persuasion effects may offer insights into some critical conditions under which Green IS 

are most likely to serve IS designers’ intended technical and social functions. 
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Potential implications of this research are three-fold. First, the research extends 

the social circumplex model of social value to Green IS research and proposes a new 

approach to studying and understanding Green IS design for online persuasion purposes. 

In particular, while some scholars have emphasized the importance of incorporating IS 

users’ personal value priorities in Green IS design (Burrows, Johnson, & Johnson, 2014; 

Petkov, Goswami, Köbler, & Krcmar, 2012), there is still a lack of research on how value 

concepts can be applied in Green IS research and why value-based IS designs can be 

effective. The current research addresses this research gap by explicitly examining the 

effects of value-matching procedures on IS users’ judgements and behaviours. More 

importantly, this thesis provides a theoretical explanation on why IS users’ value 

priorities can be used as a primary basis for selecting online persuasion appeals to 

encourage resource conservation practices. Findings in this work may help to provide IS 

designers and developers with a valid and practical way to analyze and identify different 

information preferences for different groups of IS users.  

Second, the current research departs from the “main-effect” conjecture and 

suggests that solely focusing on “persuasive” IS designs may not be adequate in 

understanding and assessing potential impacts of those designs. Specifically, this thesis 

empirically examines how users’ awareness of a specific IS design feature may 

potentially alter their responses to the feature-related online persuasion appeals. The 

results may help IS designers to have a better understanding of when particular 

behavioural changes can be expected by using Green IS and how effective it tends to be 

once the persuasive intention is made explicit to users. 
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Third, this thesis adds to previous research on Green IS by examining plausible 

crossover effects of online persuasion on IS users’ global attitudes and motivations 

towards supporting environmental protection and resource conservation. Study results 

reveal that the impact of IS-enabled online persuasion attempts needs to be assessed not 

only in terms of the intended changes in a target resource consumption behaviour but also 

in terms of some unintended changes in people’s general pro-environmental attitudes and 

behavioural tendencies. From a managerial perspective, the current work helps to explain 

why companies that implement IS-based behavioural intervention initiatives may need to 

use different methods to assess the effect of Green IS on resource efficiency and on 

environmental sustainability. 

1.3 Structure of the Thesis 

In the next Chapter, the relevant literatures on Green IS and pro-environmental 

behaviours were reviewed. The review starts with a focus on past conceptual research on 

Green IS to explicate the relevance of this thesis. The mixed findings of early empirical 

Green IS studies are then summarized and discussed in relation to prior IS research on 

online persuasion. The conceptual and methodological issues of early Green IS studies 

are further explained with respect to prior research findings on pro-environmental 

behaviours. In Chapter 3, the theoretical foundation used in this thesis is explained. 

Specifically, the main concepts and postulations in the circumplex model of values are 

described in detail. Next, the rationale of applying the social value model to Green IS 

research is presented, followed by the development of working propositions and 

hypotheses. In Chapter 4, two pilot and two main experimental studies are presented 
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respectively. For each of the studies, the general research design, specific study 

procedures and measures are firstly described and the study results are then discussed in 

relation to the specific working hypotheses that were intended to test in the study. In the 

last chapter, this dissertation’s implications on Green IS research and practices are 

discussed. Specific limitations and avenues for future research are identified and 

addressed. 
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Chapter 2 

Literature Review 

This chapter consists of four sections. The first section provides a background in 

different IS research themes around environmental sustainability. As an emerging 

research area in IS, there are some divergent viewpoints among scholars on what specific 

research topics may be of interest. A synthesis of those different standpoints is intended 

to clarify the relevance of the current research topic and to explicate the intended research 

focus and context. Next, prior empirical research relating to specific Green IS 

applications is summarized. Existing Green IS research is then compared with prior 

research on online persuasion. The third section provides a cross-disciplinary literature 

review of research on environmental sustainability. In the last section, some conceptual 

and methodological issues in prior Green IS studies are further addressed. 

2.1 Green IS Research Background 

To understand the current state of research on environmental sustainability in the 

IS scholarly community, a literature search was conducted. Both peer-reviewed 

conference papers and journal articles were included in the literature search, as 

environmental sustainability is a relatively novel research domain in IS (Elliot, 2011; 

Melville, 2010; Molla, 2009). IS Journals in the “Senior Scholars' Basket of Journals” 

and documents available in the e-Library of the Association for Information Systems 

(AIS) were chosen as the two main sources. Articles with sustainability-related keywords 

in their abstracts were selected: those keywords or combined keywords were “pro-
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environmental/environmental/green & behavio*”, “environmental sustainability”, “eco-

friendly”, “environmentally sustainable”, “sustainability”, “Green IS”, “Green IT”. The 

review focuses on two sets of articles: 1) conceptual research articles that primarily 

delineate related research domains or propose research frameworks and agenda, and 2) 

existing research that mainly conducted at the individual level. Among scholarly papers 

focusing on the individual-level analysis, a backward and forward citation search was 

also made to include related articles that were published in other disciplines2.    

Information systems and information technologies with environmental 

significance are generally referred by professionals and some scholars as Green IS or 

Green IT. Although different research frameworks and agendas have been proposed to 

define the research scope of Green IS and Green IT, there are some ambiguities and 

divergent understandings surrounding what IS and IT applications or related business 

practices should be considered for empirical research (Dedrick, 2010; Elliot, 2011; Molla, 

2009; Watson et al., 2010). In particular, there are different perspectives in delineating IS 

research in environmental sustainability. 

2.1.1 Defining Green IS and Green IT 

The conceptualizations of Green IS and Green IT vary among researchers. There 

are some disagreements on three issues: 1) the necessity of distinguishing between Green 

IS and Green IT, 2) the relationship between Green IS and Green IT and 3) defining 

                                                 

2 In addition to the e-Library of the AIS, other academic databases and search engines (e.g., Web of 

Science, IEEE Xplore Digital Library, EBSCO, Google Scholar) were used for the backward and forward 

citation search.  
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Green IS and Green IT based on intended versus realized environmental outcomes (Table 

2.1).  

Table 2.1 Definitions of Green IT and Green IS 

Article Definition of Green IT 

(Murugesan, 

2008) (pg. 25) 

“Green IT refers to environmentally sound IT. It’s the study and practice 

of designing, manufacturing, using, and disposing of computers, servers, 

and associated subsystems—such as monitors, printers, storage devices, 

and networking and communications systems -- efficiently and effectively 

with minimal or no impact on the environment.” 

(Boudreau et al., 

2008) (pg. 2) 

“Green IT is mainly focused on energy efficiency and equipment 

utilization.” 

(Molla, 2009) 

(pg. 757) 

“Green IT is a systematic application of ecological-sustainability criteria 

(such as pollution prevention, product stewardship, use of clean 

technologies) to the design, production, sourcing, use and disposal of the 

IT technical infrastructure as well as within the human and managerial 

components of the IT infrastructure in order to reduce IT, business process 

and supply chain related emissions, waste and water use; improve energy 

efficiency and generate Green economic rent.” 

(Dedrick, 2010) 

(pg. 174) 

“The Green IT view sees IT primarily as a problem to be mitigated; for 

example, data centers are a rapidly growing source of carbon emissions 

and need to be made more energy efficient to reduce their impact on the 

environment.” 

(Jenkin et al., 

2011) (pg. 28) 

“Green IT…addresses energy consumption and waste associated with the 

use of hardware and software…” 

(Lei & Ngai, 

2013)(pg. 3) 

“Green IT refers to the practices and process enabled by information 

systems (IS) that can enhance the economic and environmental 

performance of an organization” 

(Loeser, 

2013)(pg. 6) 

“The concept of Green IT refers to measures and initiatives which 

decrease the negative environmental impact of manufacturing, operations, 

and disposal of Information Technology (IT) equipment and 

infrastructure.” 

Article Definition of Green IS 

(Boudreau et al., 

2008) (pg. 2) 

“Green IS… refers to the design and implementation of information 

systems that contribute to sustainable business processes.” 

(Dedrick, 

2010)(pg. 174) 

“The Green IS view sees information systems as a possible solution to 

many environmental problems. For example, electricity generation is a 

major source of GHG emissions; ―smart grid‖ technology can employ 

information systems to increase efficiency in the production, transmission, 

and use of electricity.” 
(Watson et al., 

2010)(pg. 24) 

“[Green IS is] an integrated and cooperating set of people, processes, 

software, and information technologies to support individual, 

organizational, or societal goals” 

(Jenkin et al., 

2011)(pg. 28) 

 “Green IS…refers to the development and use of information systems to 

support or enable environmental sustainability initiatives...” 
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(Loeser, 2013) 

(pg.6) 

“The concept of Green IS refers to practices which determine the 

investment in, deployment, use and management of information systems 

(IS) in order to minimize the negative environmental impacts of IS, 

business operations, and IS-enabled products and services.” 

 

Some scholars have suggested that Green IS and Green IT can be used 

interchangeably, because the conceptual distinction between the two terms is trivial in 

regards to outcomes (Marrone, Schmidt, Kossahl, & Kolbe, 2011). That is, regardless of 

IS or IT initiatives, they both serve the same end of corporate sustainable development. 

Nevertheless, other researchers have suggested that differentiating between IS and IT 

research is useful in understanding specific roles and different mechanisms of IS and IT 

in supporting sustainable business practices (Dedrick, 2010; Watson et al., 2010). 

Two categorizations have been proposed to distinguish between Green IS and IT. 

One categorization treats Green IS and IT as mutually exclusive, whereas the other treats 

the former as inclusive of the latter. More specifically, some scholars suggest that as 

compared to Green IS, Green IT tends to have more direct environmental impacts. In this 

sense, Green IT refers to any IT application or related practice that is intended to reduce 

negative environmental impacts of IT production, use, and disposal (Jenkin et al., 2011; 

Loeser, 2013). Green IS refers to any IS application or related practice that is intended to 

support environmentally sustainable initiatives or processes (Boudreau et al., 2008; 

Dedrick, 2010; Jenkin et al., 2011).  

Different from this conception, other scholars suggest that Green IT should be 

regarded as a special case of Green IS (Watson et al., 2010). Accordingly, Green IS is 

defined as “an integrated and cooperating set of people, processes, software, and 
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information technologies to support individual, organizational, or societal goals” 

(Watson et al., 2010), while Green IT only involves IT-related energy consumption and 

waste management in organizations (Iacobelli, Olson, & Merhout, 2010; Watson et al., 

2010). 

As noted above, Green IS and IT generally refer to specific IS and IT artifacts or 

related business processes, with an assumption that their implementation would have 

positive effects on environmental sustainability. Nevertheless, some scholars have raised 

concerns about whether it is appropriate to use environmental measures to distinguish 

different types of IS and IT artifacts (Molla, 2009). To them, whether an IS or IT 

application can be environmentally beneficial should be considered as an important 

research topic (Melville, 2010). As the realized environmental impacts can significantly 

vary depending on how the technology being used in organizations or other settings, an 

over-emphasis on the intended environmental impacts of a type of technology per se may 

be misleading (Elliot, 2011). In addition, the role of IS or IT applications in influencing 

peoples’ pro-environmental attitudes and behaviours has not been well understood 

(Melville, 2010). Some scholars have suggested that it is critical for researchers to 

address three important questions: 1) whether using certain types of IS or IT has the 

intended effects on people’s pro-environmental attitudes and behaviours, 2) when those 

effects can occur, and 3) how those effects vary across different circumstances (Hasan, 

2011; Melville, 2010). In other words, there is a need to empirically assess the net 

behavioural and/or environmental impacts of specific types of IS and IT (Melville, 2010).  
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In summary, the terms Green IS and Green IT have been defined and used 

differently among scholars. In the rest of this paper, Green IS and Green IT will be used 

to mostly refer to a specific IS research domain that examines and explains IS- and IT-

related practices in terms of their environmental impacts. 

2.1.2 Two Research Foci of Green IS/IT 

Scholars have commonly recognized that the relevance and importance of 

exploring how IS and IT can be applied to influence people’s judgements and behaviours 

towards environmental sustainability (Melville, 2010; Schmidt et al., 2010; Von 

Mohrenfels & Klapper, 2012). Among scholarly IS papers, there are two different 

research streams. One focuses on examining the effects of Green features in IS and IT 

applications on users’ technology adoption, whereas the other focuses on examining the 

effects of using specific IS and IT applications on people’s environmentally relevant 

behaviours.  

2.1.2.1 Green features as antecedents of technology adoption 

The first research theme generally focuses on examining how Green features in IS 

and IT applications may relate to different forms of technology adoption. Some IS 

scholars have suggested that understanding people’s evaluations of those features can 

serve as a starting point for research on energy informatics and other related innovation 

adoption (Kranz & Picot, 2011; Thongmak, 2012) . Empirical studies in this domain have 

focused on examining how firms’ environmental performance can be communicated 

online to influence consumers’ purchasing decisions (Corley, Cazier, & Vannoy, 2012; St 
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Louis & Cazier, 2010) . Results imply that environmental factors tend to be overridden 

by other non-environmental factors when consumers evaluate IS and IT-related products 

and make adoption decisions (Corley et al., 2012; Devine-Wright, 2011; Schmidt et al., 

2010; St Louis & Cazier, 2010). 

2.1.2.2 Green features as potential facilitators of pro-environmental behaviours  

The second research theme centers on examining the use of specific IS or IT 

applications as an online persuasion approach to influence people’s behaviours of 

environmental significance. This line of research generally considers IS and IT 

applications as a means of influencing people’s attitudinal and behavioural responses to 

pro-environmental initiatives. Some IS scholars have argued that this emphasis requires 

an extension of research attention from conventional IS outcomes such as technology 

adoption to other types of outcomes. Specifically, although people’s pro-environmental 

beliefs, attitudes and behaviours have not been traditionally considered as having much 

relevance to IS research, those non-IS individual characteristics are important factors to 

consider when assessing the utility Green IS applications for supporting environmental 

causes (Hasan, Molla, & Cooper, 2013). 

Empirical studies in this domain have explored how online platforms and 

applications may be implemented to influence people’s pro-environmental attitudes and 

behaviours. For example, some scholars have suggested that indirect interpersonal 

interactions through online social networks may potentially influence people’s 

engagement in pro-environmental activities (Oakley & Salam, 2011; Piccolo, Scharl, & 

Baranauskas; Y. X. Zhang, 2012) . Others have proposed that specific IS applications can 
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be designed to facilitate IS users to obtain information about environmental sustainability 

or to support change agents to initiate pro-environmental interventions in offline contexts 

(Baeriswyl, Przepiorka, & Staake, 2011; Koo et al., 2013; Loock et al., 2012; Oakley & 

Salam, 2011). 

In the present dissertation, the main research focus centers on examining the role 

of IS application in influence people’s pro-environmental attitudes and behaviours. The 

term Green IS applications is used to refer to a set of IS applications that are designed 

and implemented with intentions to influence IS users’ behaviours of environmental 

significance. 

2.2 Green IS for Online Persuasion 

This sub-section consists of two parts. In the first part, empirical research on 

Green IS applications is summarized. Main findings associated with specific IS design 

features are described. In the second part, existing studies on Green IS applications are 

compared and contrasted with other IS studies on online persuasion to identify potential 

research avenues. 

2.2.1 Empirical Research on Green IS Applications 

Empirical IS research on Green IS applications has been primarily focused on 

three types of applications – stand-alone websites (Benders, Kok, Moll, Wiersma, & 

Noorman, 2006; Graham, Koo, & Wilson, 2011; Loock et al., 2012), social networking 

applications (Mankoff et al., 2010; Oakley & Salam, 2011) and mobile applications 

(Froehlich et al., 2009; Shiraishi et al., 2009). While those applications may be found on 
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different platforms, most of them have similar IS design characteristics. Some scholars 

have suggested that Green IS applications can be considered as an online persuasive tool 

to motivate pro-environmental behavioural changes (Shiraishi et al., 2009). Different 

from conventional interventions, the use of IS may allow change agents to record users’ 

resource consumption patterns and present different forms of information to influence 

users’ behavioural changes in a specific domain (Benders et al., 2006).  

Existing studies on Green IS applications embed a premise on IS design for 

persuasion. That is, certain IS features will, in and by themselves, make IS users 

susceptible to online persuasion attempts (Fogg, 1998, 2003, 2009; Oinas-Kukkonen, 

2010; Oinas-Kukkonen & Harjumaa, 2008a, 2009). In particular, different IS design 

features are considered to be functionally similar in terms of producing IS-based online 

persuasion outcomes (Fogg, 2003, 2006; Fogg et al., 2009; Oinas-Kukkonen & 

Harjumaa, 2008b, 2009), because each of them is expected to have a straightforward 

directional effect on influencing people’s attitudes and motivations for any behavioural 

changes (Benders et al., 2006; Fogg, 1998, 2003, 2006, 2009; Grevet et al., 2010; D. G. 

Kreps, Sundramoorthy, Cooper, & Linge, 2010; Loock et al., 2013; Oinas-Kukkonen & 

Harjumaa, 2008b, 2009; Shiraishi et al., 2009). When a Green IS application realizes 

these design features, it is expected to “automate” IS users’ attitudinal and/or 

motivational changes (Fogg et al., 2009). Thus, persuasion impacts of the Green IS 

application are likely to be the same for those who use the application across different 

persuasion settings (Fogg, 2003; Oinas-Kukkonen & Harjumaa, 2009). The resulting 

changes at the individual level are likely to produce a net positive impact on 



 

18 

 

environmental conservation at an aggregate level (Loock et al., 2012; Loock et al., 2013; 

Shiraishi et al., 2009). In general, empirical studies on Green IS applications have 

focused on the following four types of IS physical designs (Table 2.2). 

Table 2.2 Summary of IS Features and Related Empirical Studies 

IS Features Intended Effects Related Studies 

Display of goal setting 

options 

 Increase goal specificity; 

 Increase the default goal 

difficulty 

(Loock et al., 2012; Mankoff et 

al., 2010; Shiraishi et al., 2009) 

Display of personalized 

behavioural suggestions 

 Reduce information 

overload; 

 Increase perceived 

behavioural feasibility 

(Benders et al., 2006; Froehlich et 

al., 2009; Petersen, Shunturov, 

Janda, Platt, & Weinberger, 2007) 

Display of personal 

feedback 

 Increase the awareness of 

personal resource 

consumption and related 

outcomes; 

 Track specific behavioural 

changes 

(Benders et al., 2006; Froehlich et 

al., 2009; Graham et al., 2011; D. 

G. Kreps et al., 2010; Loock et 

al., 2012; Mankoff et al., 2010; 

Petersen et al., 2007)(Petkov et 

al., 2012)(Shiraishi et al., 2009) 

Display of social 

feedback 

 Increase competition 

through the display of 

interpersonal or intergroup 

comparison; 

 Encourage cooperation 

through the display of social 

standards 

(Froehlich et al., 2009; Grevet et 

al., 2010; D. G. Kreps et al., 

2010; Loock et al., 2012; Petersen 

et al., 2007; Shiraishi et al., 2009; 

Y. X. Zhang, 2012) 

 

2.2.1.1 Display of Goal Setting Options. 

Resource conservation tends to be perceived by many as an abstract concept that 

may not always be associated with concrete behavioural instances. Consequently, IS 

features that enable people to define an explicit performance goal are intended to increase 

people’s attention and effort towards goal-relevant activities (Loock et al., 2013; 

Shiraishi et al., 2009). Some scholars have suggested that prior findings of goal setting in 
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achievement situations can be applicable to the contexts of promoting efficient energy 

use. In particular, prior research suggests that the effect of goal settings on behavioural 

change is contingent upon people’s perceived difficulty of goal attainment (Becker, 1978; 

Loock et al., 2013). In Green IS research, Loock et al. (2013) suggest that displaying a 

default goal (e.g., achieving 15% energy savings) on an IS interface can function as an 

anchor to influence how IS users may take actions to reduce their household energy 

consumption. Findings show that when the system presents a moderately difficult goal as 

the default, users are likely to attain significant energy savings during the study.   

2.2.1.2 Display of Personal Feedback 

Another core feature commonly studied in Green IS research is personal 

feedback. Offering information on personal behaviours and behavioural outcomes is 

assumed to have three roles in influence users’ behaviours. First, the display of personal 

feedback enables IS users to visualize the relationship between their past behaviours and 

related environmental impacts (Benders et al., 2006; Graham et al., 2011; Petkov et al., 

2012). Some scholars have argued that because environmental impacts of personal 

resource consumption are often ambiguous and intangible to people, such visualization 

serves to increase users’ awareness of personal resource requirements and signal the 

potential environmental outcomes (Petersen et al., 2007; Petkov et al., 2012).  

Second, some Green IS applications are designed with feedback features to record 

users’ past pro-environmental behaviours and track the progress of behavioural changes 

(Mankoff et al., 2010; Shiraishi et al., 2009). The display of behavioural feedback is 

intended to help users to monitor their own performance and assess the discrepancy 
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between the realized and intended behavioural changes (Loock et al., 2013). However, 

past research implies that the display of personal feedback on specific past behaviours 

may not be ideal for supporting environmental sustainability. In particular, empirical 

findings show that such feedback tends to make people narrow their focus on a small set 

of behaviours and overlook other environment-related behaviours. For example, a small-

scale usability study has shown that while the Green IS application under study was 

perceived by participants to be effective to reduce carbon dioxide emissions of their daily 

activities, the majority of participants did not take any actions beyond the system-

specified actions (Shiraishi et al., 2009). Consistent with this finding, Mankoff et al. 

(2010) report that when deciding what behaviours to engage in, participants tend to 

heavily focus on very few system-displayed behavioural options and pay little attention to 

behavioural suggestions from other sources. The authors suggest that when the 

participants started repeating a small set of actions based on their past behavioural 

feedback, the display of other behaviour suggestions on a Green IS application was 

unlikely to motivate them to take additional actions (Mankoff et al., 2010). 

Third, some Green IS applications have used feedback features to highlight self-

interested behavioural outcomes (Froehlich et al., 2009). For example, feedback on 

monetary benefits and social rewards have been commonly used in Green IS applications 

to motivate people to reduce energy consumption (Petersen et al., 2007; Petkov et al., 

2012) or change travel modes (Froehlich et al., 2009; Graham et al., 2011). The display 

of such feedback is intended to associate pro-self motives such as saving money or 

improving social images with specific behaviours (Froehlich et al., 2009; Petkov et al., 
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2012). Some scholars have argued that simultaneously presenting information about self-

oriented and other-oriented outcomes can enhance people’s motives to overcome their 

habitual behaviours and to initiate desired behavioural changes (Graham et al., 2011). 

Although feedback relating to personal benefits is frequently used in Green IS research 

(Froehlich et al., 2009; Graham et al., 2011; Grevet et al., 2010; Mankoff et al., 2010; 

Petersen et al., 2007; Shiraishi et al., 2009), empirical support for its persuasive effects is 

rare. Of the reviewed studies, only one shows that university students who received 

online feedback on both monetary savings and environmental outcomes tend to self-

reported more changes in their driving behaviours than those received only one type of 

the online feedback (Graham et al., 2011). 

2.2.1.3 Display of Social Feedback 

Social feedback uses another person’s behaviour or a group norm as a reference 

point to assess the target person’s past behaviours (Petkov et al., 2012). Different from 

personal feedback that is intended to provide a self-oriented standard for users to change 

their behaviours, the display of social feedback is intended to promote pro-environmental 

behaviours by influencing two distinct social motives, one facilitating competition and 

the other encouraging cooperation.  

Some Green IS applications incorporate ranking systems or one-on-one 

comparison features in the designs to allow a user to see others’ resource consumption 

behaviours and use this information for self-evaluation (Grevet et al., 2010; Petkov et al., 

2012). Scholars have suggested that the presence of such comparative feedback tends to 

facilitate interpersonal or intergroup competition, because the information explicitly 
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associates people’s pro-environmental performance with their social status (Petkov et al., 

2012). Existing empirical findings provide some indirect evidence with respect to the 

efficacy and limits of comparative feedback. On the one hand, a number of small-scale 

usability studies and field experiments suggest that comparing or ranking one’s resource 

consumption in relation to others’ consumption can contribute to enhancing the person’s 

motive for reducing resource use (Mankoff et al., 2010; Petersen et al., 2007). On the 

other hand, the effects of comparative feedback largely depend on the characteristics of a 

comparison target. Specifically, meaningful comparisons may be difficult to establish 

online when the reference group is perceived by IS users as being socially distant (Petkov 

et al., 2012). A recent study has shown that online ranking information tends to be more 

effective in influencing energy consumption behaviour only when the ranking is made 

within a geographically proximal group than a distant group (Loock et al., 2012).  

The second type of social feedback used in Green IS applications is information 

about a group consensus on resource consumption level or a collective goal of 

environmental conservation. Some IS scholars refer to this type of feedback as 

‘normative feedback’ (Grevet et al., 2010; Loock et al., 2012). Related IS features 

typically present two types of feedback information: 1) the discrepancy between a 

person’s behaviour and a group standard and 2) the outcomes of collective actions 

(Mankoff et al., 2010; Shiraishi et al., 2009). In contrast to comparative feedback that 

generally facilitates competition, the provision of normative feedback is intended to 

encourage cooperation (Grevet et al., 2010). As a person’s action is explicitly compared 

with an average group performance and tied to group outcomes, normative feedback is 
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generally used to motivate people to take pro-environmental actions as a way of meeting 

social expectations and promoting collective welfare. While few studies have directly 

examined how people may respond to normative feedback in a Green IS application, 

existing findings suggest that this type of feedback may be effective when people identify 

themselves closely with the assigned group (Grevet et al., 2010; Shiraishi et al., 2009). 

2.2.2 Relating Green IS Research to Other Research on Online Persuasion 

Prior research has explored the use of Green IS applications to influence IS users’ 

environmentally relevant behaviours. Nevertheless, existing findings suggest that the 

persuasion effects of Green IS applications remain unclear. Although most studies have 

provided some justifications for why the presence of certain design features on an IS 

interface may increase users’ attention on feature-displayed information and influence 

their behaviours, few studies have provided empirical evidence that the inclusion of those 

features actually has produced the intended effects on users. In particular, causal 

observation in other persuasion contexts suggests that there is no simple sound-bite 

answer on whether using a design feature in an IS application will invariably influence IS 

users’ judgements and behaviours. In particular, empirical research outside of the Green 

IS literature shows that the four design features advocated in prior Green IS studies can 

elicit reverse effects, although those effects may not be immediately apparent. 

For example, a number of Green IS studies have reported that IS design features 

such as goal setting (Loock et al., 2012; Mankoff et al., 2010; Shiraishi et al., 2009) and 

providing feedback (Fogg, 2003; Hamari & Koivisto, 2013; Loock et al., 2012; Oinas-

Kukkonen & Harjumaa, 2008a, 2009) increase people’s motivations to engage in a 
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specific action, because those design features are in accordance with a number of 

prescribed design principles of persuasive technology. More specifically, the provision of 

goal setting and personal feedback primarily follows the persuasive design principles of 

self-monitoring3 and the principle of conditioning4, whereas the provision of social 

feedback mainly adheres to the persuasive design principle of social comparison5, the 

principle of competition6 and the principle of normative influence7 (Fogg, 2003, Oinas-

Kukkonen & Harjumaa, 2008a). However, existing research on goal systems and self-

regulation (Ferguson & Mann, 2014; Fishbach & Choi, 2012; Gollwitzer, Wieber, Myers, 

& McCrea, 2010) shows that those IS design features can both motivate and demotivate 

people to engage in a target behaviour. In particular, setting specific goals can sometimes 

degrade performance and shift people’s focus away from important but non-specified 

goals or standards (Ordóñez, Schweitzer, Galinsky, & Bazerman, 2009; Schweitzer, 

Ordóñez, & Douma, 2004; Tenbrunsel & Messick, 1999; Tenbrunsel, Wade-Benzoni, 

Messick, & Bazerman, 2000). Providing personal or social feedback can also result in 

behavioural disengagement, when such feedback leads people to perceive that they have 

                                                 

3 According to the researchers of persuasive technology, the persuasive design principle of self-monitoring 

refers to “applying computing technology to eliminate the tedium of tracking performance or status helps 

people to achieve predetermined goals or outcomes” (Fogg, 2003, pg. 38). 
4 The principle of conditioning refers to “computing technology can use positive reinforcement to shape 

complex behavior or transform existing behaviours into habits” (Fogg, 2003, pg. 45). 
5 The principle of social comparison refers to “people will have greater motivation to perform a target 

behavior if they are given information, via computing technology, about how their performance compares 

with the performance with other” (Fogg, 2003, pg. 198.). 
6  The principle of competition refers to “computing technology can motivate users to adopt a target attitude 

or behavior by leveraging human beings’ natural drive to compete” (Fogg, 2003, pg. 205). 
7 The principle of normative influence refers to “computing technology can leverage normative influence 

(peer pressure) to increase the likelihood that a person will adopt or will avoid performing a target 

behavior” (Fogg, 2003, pg. 205). 
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made sufficient progress or have attained the goal (Fishbach & Finkelstein, 2012). 

Specific to pro-environmental behaviours, empirical findings suggest that goal setting 

and feedback can both increase and decrease individuals’ resource consumption. The net 

impact of these interventions on resource conservation is not always positive (McCalley 

& Midden, 2002; Schultz et al., 2007; Tiefenbeck et al., 2013; Van Houwelingen & Van 

Raaij, 1989). Under some conditions, those behavioural interventions may lessen 

people’s general concerns about the environmental issues and decrease the sense of 

personal obligation to avoid other resource-intensive activities (Thøgersen, 2009; 

Thøgersen & Crompton, 2009).  

In terms of personalization, Green IS studies suggest that displaying personalized 

behavioural suggestions in an IS application will increase IS users’ engagement in the 

suggested behaviours (Benders et al., 2006; Fogg, 2003; Froehlich et al., 2009; Petersen 

et al., 2007), because such an IS design adheres to the persuasive design principle of 

tailoring (Fogg, 2003). That is, “information provided by computing technology will be 

more persuasive if it is tailored to the individuals’ needs, interests, personality, usage 

context, or other factors relevant to the individual” (Fogg, 2003, pg. 38). Nevertheless, IS 

research in other online contexts suggests that not all personalized information will result 

in desired persuasion outcomes. In some online settings, persuasion impacts of an 

advanced tailoring tool will be absent, if IS users perceive that such an IS design is 

irrelevant to one’s decision task at hand (S. P. Smith, Johnston, & Howard, 2011; Tam & 

Ho, 2006). In others, the presence of personalized information tends to produce less 

optimal persuasion outcomes than the absence of such information (Wattal, Telang, 
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Mukhopadhyay, & Boatwright, 2012). Personalization can even result in a “behavioural 

backlash”, when the online persuasion appeal elicit IS users’ more unfavourable thoughts 

than its counterpart (Ariely, Lynch, & Aparicio, 2004; Fitzsimons & Lehmann, 2004). 

In summary, prior research on persuasion has suggested that IS applications can 

be used as an effective online persuasion tool to influence users’ attitudes and behaviours. 

However, existing empirical research on Green IS applications has remained silent on 

why and how interacting with such applications will produce effects on users’ behaviours 

of environmental significance. In addition, past research on Green IS applications have 

primarily focused on testing desired persuasion effects on behavioural changes in a target 

domain. Such research foci may provide inadequate results for researchers to assess 

potential environmental implications of using those IS applications in non-target 

domains. In order to provide a conceptual basis for understanding the role of Green IS 

applications in influencing users’ environmentally relevant behaviours, the following 

section provides a cross-disciplinary review of pro-environmental behaviours in social 

psychology, environmental psychology and micro-organizational behaviour.       

2.3 Cross-Disciplinary Review of Research on Pro-Environmental Behaviours 

The objective of this review is threefold. First, the review summarizes two general 

research orientations that have been commonly used in studying pro-environmental 

behaviours in different social contexts. One emphasizes on studying people’s pro-

environmental values, beliefs and attitudes as primary factors to guide their decisions and 

behaviours in favour of environment conservation and protection, whereas the other 

emphasizes on studying the effects of external social and physical characteristics on 
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changing people’s decisions and behaviours with environmental significance. Second, as 

each research perspective holds its own assumptions and research foci, a functional 

approach to environmental behaviours is used to integrate the existing literature on the 

two research perspectives. Third, the review serves as a conceptual basis to clarify the 

relation of the current research topic to existing literature and to identify additional 

conceptual and methodical issues in existing Green IS research. 

2.3.1 Defining Pro-Environmental Behaviours Based on Two Research Orientations 

As noted above, there are two different research perspectives for studying 

environmentally responsible behaviours. One research perspective centers on explaining 

why and how specific psychological constructs can influence people’s judgements and 

behaviours towards environmental protection and resource conservation. The other 

focuses on identifying the extent to which people’s decisions and actions have significant 

environmental consequences, regardless of their pro-environmental values, beliefs and 

attitudes. The distinction between pro-environmental motivation and behavioural 

outcome is similar to that made in social perceptions (Fiske, 1989, 1993), organizational 

behaviour ethics (Tenbrunsel & Smith‐Crowe, 2008) and pro-social behaviours (Batson, 

1994, 2010). In achievement situations, scholars have also drawn a parallel of this 

distinction to the distinction between effort and performance (Wegner & Vallacher, 

1977). That is, the “goodness” or “badness” of people’s actions can be judged based on 

either how hard they tried or how successful they were. Their effort is generally reflective 

of their intentions to perform the actions, whereas their success or failure in the task is 

generally indicative of the consequence of their actions.  
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The research perspective focusing on pro-environmental motivation generally 

adopts a descriptive approach to explain the ways in which people may behave when the 

issues of environmental protection are made relevant in their behavioural contexts 

(Kollmuss & Agyeman, 2002; Steg & Vlek, 2009; Stern, 2000). It suggests that 

psychological constructs such as pro-environmental values, beliefs and attitudes are 

important to consider, because they shed light on whether the environmentally 

sustainable and/or unsustainable outcomes arise from an explicit choice on the actor’s 

part. While verbally expressed pro-environmental attitudes and behavioural intentions are 

not always seen as a prerequisite that guarantees environmentally sustainable choices 

(Kollmuss & Agyeman, 2002), it provides a point of departure whereby a given 

behavioural decision can be characterized as either environmentally relevant or irrelevant 

from the actor’s perspective. Further, while acts of environmentalism seem to be similar 

on the surface, they may be supported by different motivational and attitudinal 

mechanisms (Lindenberg & Steg, 2007). Understanding those different underlying 

mechanisms are critical to explaining the unfolding dynamics of the initiation and 

maintenance of pro-environmental behaviours over time (Evans et al., 2013; Thøgersen 

& Crompton, 2009). Scholars advocating this research perspective stress that mental 

constructs relating to environmentalism serve as a guide to a broad range of 

environmentally-related behaviours across different contexts  (Bamberg & Möser, 2007; 

Milfont & Duckitt, 2010; Whitmarsh & O'Neill, 2010). Pro-environmental behaviours in 

this research perspective refer to a wide range of behaviours, including personal 

conservation behaviours (e.g., water conservation, recycling) as well as environmental 
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activism and citizenship behaviours (e.g., petitioning, joining pro-environmental groups) 

(Stern, 2000). 

In comparison, the research perspective focusing on behavioural outcomes 

generally uses a normative approach to prescribe what people should do or should not do 

to obtain environmentally beneficial outcomes, regardless of the actors’ awareness of 

environmental implications (Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009; 

Stern, 2011). Scholars advocating this research perspective suggest that sometimes 

behaviours of environmental significance are performed without the actor recognizing the 

environmental implications of their behaviours (Schultz, Bator, Large, Bruni, & 

Tabanico, 2011; Schultz & Kaiser, 2012; Stern, 2011). In this sense, decisions of 

engaging in those behaviours are made without encompassing any environmental 

considerations, but some environmental outcomes will nonetheless result. Thus, 

environmentally sustainable behaviours in this research perspective are not defined from 

an actor’s point of view. Rather, they are defined based on change agents’ or researchers’ 

estimates on environmental impacts associated with those specific behaviours in specific 

contexts (Dietz et al., 2009; Stern, 2011). Although disparate behaviours are perceived to 

serve the same purpose from the change agent’s perspective, they can be perceived to 

have substantially different purposes from the actor’s perspective. Thus, actors’ attitudes 

and intentions toward a specific behaviour may or may not be related to their general 

attitudes and intentions toward environmentalism. In other words, reasons of carrying out 

the behaviour do not always have a clear connection with the environmental causes 

(Evans et al., 2013; Thøgersen & Crompton, 2009). Scholars advocating this research 
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perspective assert that in some cases, highlighting environmentally-irrelevant reasons 

(e.g., money savings, improved social image) can be effective to appeal different groups 

of the population, maximize a specific behavioural change and derive optimal 

environmental outcomes (Dietz et al., 2009; Nolan, Schultz, Cialdini, Goldstein, & 

Griskevicius, 2008). Pro-environmental behaviours in this research perspective only 

include resource conservation activities (e.g., water conservation, recycling)(Stern, 2011). 

In summary, individual-level research on environmentally sustainable behaviours 

can be classified into two streams. Empirical research focusing on pro-environmental 

motivations centers on exploring specific socio-psychological constructs to explain why 

people may choose to act or not to act for pro-environmental causes. In contrast, 

empirical research focusing on behavioural outcomes stresses on examining how physical 

or social contextual factors may change targeted resource consumption behaviours in a 

desired manner regardless of their environmental awareness. Although the two research 

perspectives substantially differ by their research orientation and target behavioural 

domains, both of the research streams suggest that different people may engage in the 

same environmentally-relevant action for different reasons (Schultz & Kaiser, 2012; 

Stern, Dietz, Abel, Guagnano, & Kalof, 1999). The following table presents a comparison 

of two general research perspectives in the reviewed literature.  
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Table 2.3 Two General Research Perspectives on Pro-environmental Behaviours 

 Defining pro-

environmental behaviours based 

on its underlying motivations 

Defining pro-

environmental behaviours based 

its environmental implications 

Research 

orientation 

 A descriptive approach to explain 

why people may engage in or 

disengage from actions of which 

environmental implications are 

relevant in their behavioural 

judgements 

 A normative approach to 

prescribe what specific actions 

should be adopted or changed for 

environmental purposes, 

regardless of the actor’s 

environmental awareness 

Perspective of 

defining pro-

environmental 

behaviours 

 From an actor’s point of view  From a change agent’s point of 

view 

Research 

domains 

 General values, beliefs, attitudes 

and motives of 

environmentalism; 

 (In)consistency between a general 

pro-environmental orientation 

and specific forms of actions; 

 Intended and unintended changes 

in a specific behaviour and across 

different behavioural categories; 

 Plasticity of different behavioural 

changes in a given setting; 

 Context-specific correlates of a 

specific behavioural change; 

 Intended changes in a specific 

behaviour 

Primary 

behavioural 

categories 

 Environmental citizenship 

behaviours; 

 Support of environmental 

interventions and organizations; 

 Personal consumption behaviour 

 Personal consumption behaviour 

Interventional 

approaches 

 Changing a person’s general pro-

environmental orientation to 

influence a specific behaviour 

 Changing the physical or social 

contexts to facilitate or inhibit a 

specific behaviour 

 

To integrate the two research perspectives, a functional analysis is used to 

synthesize the existing literature on pro-environmental behaviours in social psychology, 

environmental psychology and micro-organizational behaviour. A main premise of 

functional analysis is that people can perform the same actions in an effort to meet 

different needs or fulfill different psychological purposes. Thus, the functional approach 

focuses on identifying the underlying needs or motives served by a particular behaviour 
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to better understand why and how a person may initiate, direct and sustain the behaviour 

(Snyder, 1993). The following review is organized in terms of four different 

psychological functions served by performing pro-environmental actions. 

2.3.2 A Functional Approach to Pro-Environmental Behaviours 

To compare and contrast diverse empirical studies, the functional accounts of 

attitudes (Katz, 1960; Shavitt & Nelson, 2002; M. B. Smith, Bruner, & White, 1956) and 

volunteerism (Clary et al., 1998) are taken as a point of departure for considering the 

functions served by pro-environmental behaviours. As noted above, a common 

proposition of the functional account is that the same attitudes or behaviours can serve 

different psychological functions for different people. Persuasion attempts to change 

attitudes or behaviours are likely to be effective when they are designed to address the 

functions served by those attitudes or behaviours (Snyder, Clary, & Stukas, 2000).  

Although those functional accounts differ in their classifications and terminology, 

three functions are common. First, the classic theories of attitude functions propose that 

all attitudes can serve a knowledge or object appraisal function because attitudes help to 

bring a sense of understanding of the world and simplify interaction with the external 

environment (Katz, 1960; M. B. Smith et al., 1956). Second, some attitudes serve a 

value-expressive function that helps people give positive articulation to important central 

values, dispositions and convictions. Third, some attitudes and behaviours serve an ego-

defensive or externalization function to protect an individual from inner conflicts and 

against undesirable aspects of the self. For instance, the functional analysis of 

volunteerism has shown that some people may engage in volunteering work to reduce 
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anxieties and uncertainties concerning their personal worth and competence (Snyder et 

al., 2000).   

In addition to the common functions, Katz (1960) has proposed that some 

attitudes serve a utilitarian function to reflect experiences of obtaining rewards and 

avoiding punishments. For example, the functional account of volunteerism has proposed 

that some people may engage in volunteer activities to acquire and develop new skills, 

forge professional contacts and further one’s career (Clary et al., 1998). The utilitarian 

functional account is not limited to concrete rewards or punishments but also related to 

symbolic ones. Clary et al. (1998) have suggested that volunteer activities may provide 

opportunities to allow individuals to enhance their own self-esteem and promote positive 

features of the self.  

Further, scholars have suggested some attitudes and behaviours serve a social-

adjustive function (M. B. Smith et al., 1956; Snyder et al., 2000) or social identity 

function (Shavitt, 1989; Shavitt & Nelson, 2002). In particular, it is proposed that people 

may express their attitudes towards specific issues, products, or ideas as a reflection of 

social consensus about the symbolic meanings associated with the attitude objects 

(Shavitt & Nelson, 2002). They may engage in certain activities in order to fit in their 

social surroundings and get along with their important reference groups (Snyder et al., 

2000).  

In the reviewed literature of pro-environmental behaviours, many studies have 

directly or indirectly suggested that pro-environmental attitudes and behaviours may 

serve one or more of the psychological functions discussed above. In general, empirical 
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research focusing on pro-environmental motivations has primarily focused on explaining 

the value-expressive function and social-adjustive function. In most studies, pro-

environmental behaviours are conceptualized as a special case of pro-social behaviours. 

Personal ethical standards and concerns about others’ welfare are commonly theorized as 

primary reasons for people to engage in pro-environmental activities. 

In contrast, empirical research focusing on specific behavioural outcomes has 

mainly focused on addressing the utilitarian function and ego-defensive function of the 

comparable overt behaviours. Those studies entail a different premise. That is, 

environment-related behaviours are performed to primarily serve self-interests. Concerns 

about one’s own welfare are generally theorized as dominant reasons for people to 

engage in pro-environmental behaviours. This suggests that a flimsy commitment to 

environmental causes might disappear as soon as personal gains and losses of engaging in 

pro-environmental behaviours come into question.  

The following table (Table 2.4) summarizes and compares past empirical research 

on pro-environmental behaviours in light of the four functions of pro-environmental 

behaviours and of the distinction between pro-self and pro-social motive. It should be 

noted that although most of the empirical studies tend to apply one specific theoretical 

foundation to explain one specific motivational function of engaging in environmentally 

significant behaviours, the applied theory per se does not necessarily warrant only one 

functional explanation. In fact, the original scopes of many theoretical foundations 

applied in those studies extensively go beyond an exclusive connection with one 

motivational function. Thus, the categorization below highlights the different lines of past 
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empirical research on environmentally significant behaviours. In other words, the one-to-

one connection between the applied theory and the inferred function merely reflects how 

previous empirical studies on environmentally significant behaviours have applied 

different theories to examine different motivational bases of environmentally significant 

behaviours. Also, the proximal antecedents, behavioural predictors and moderators listed 

in the table are those identified and studied in the past empirical studies and thereby they 

do not assemble an exhaustive list of variables and constructs entailed in the applied 

theories. In the following sub-section, empirical studies on pro-environmental behaviours 

are briefly reviewed in relation to each of the four motivational functions. A more 

detailed summary of those empirical studies is attached in the Appendix F and G.
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Table 2.4 Four Functions of Pro-environmental Behaviours Based on a Pro-social versus Pro-self Concerns 

 PEB for Pro-social Concerns PEB for Pro-self Concerns 

Empirical 

Research Foci 
Primarily focusing on pro-environmental motivations Primarily focused on specific behavioural outcomes 

Research 

Premise 

Pro-environmental behaviours are primarily motivated by 

concerns of others’ welfare. 

Pro-environmental behaviours are primarily motivated by 

concerns of one’s own welfare. 

Specific 

Functions  
Value-Expressive Social-Adjustive Ego-Defensive Utilitarian 

Main Theoretical 

Foundations 

Value theory (S. H. 

Schwartz, 1992); 

The norm activation model 

of altruism (S. H. Schwartz, 

1977) (S. H. Schwartz, 1977) 

The focus theory of 

normative conduct 

(Cialdini, Kallgren, & 

Reno, 1991); 

Social identity theories 

(Abrams & Hogg, 2008; 

Tajfel & Turner, 1986)  

Literature on guilt-induced 

helping (Baumeister, 

Stillwell, & Heatherton, 

1994; Cunningham, 

Steinberg, & Grev, 1980) 

Literature on self-licensing 

(Merritt, Effron, & Monin, 

2010) 

Theory of planned 

behaviour (Ajzen, 1991, 
2012) 
Costly signalling theory 

(Griskevicius, Tybur, & 

Van den Bergh, 2010) 

Proximal 

Antecedents 

Salience of personal norm or 

personal identity of 

environmentalism 

Salience of social norm or 

social identity of 

environmentalism 

Negative feelings of self-

worth 

Self-interested material 

and/or social gains or losses 

Positive 

Predictors of 

PEBs 

Self-transcendence values; 

Ecocentrism; 

Socio-altruistic and 

biospheric orientations; 

Self-conception of being 

environmental responsible 

Injunctive and descriptive 

norms of pro-environmental 

behaviours; 

Environmental-specific 

transformational leadership 

Feelings of guilt about 

one’s resource consumption 

behaviours 

Material or social rewards; 

Perceived relevance of 

personal development; 

Descriptive norms of pro-

environmental behaviours 

Perceived relevance of 

social status or prestige; 

Anticipated reciprocity 
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 PEB for Pro-social Concerns PEB for Pro-self Concerns 

Specific 

Functions  
Value-Expressive Social-Adjustive Ego-Defensive Utilitarian 

Negative 

Predictors of 

PEBs 

Self-enhancement values; 

Anthropocentrism 

Egoistic orientations 

Descriptive norms of anti-

environmental behaviours 

Perceived possessions of 

environmental credentials 

or credits 

Material or social costs; 

Perceived uncertainty; 

Descriptive norms of anti-

environmental behaviours 

Moderators 

Perceived self-centrality of 

moral values; 

Perceived moral value 

relevance of PEBs 

Perceived uncertainty; 

Perceived social identity 

importance; 

Sense of interdependence 

Perceived moral value 

relevance of PEBs; 

Perceived domain similarity 

of PEBs 

Public vs. private 

behavioural contexts; 

Sense of independence 

Perceived facilitators or 

inhibitors of PEBs 
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2.3.2.1 Value-expressive function 

The value-expressive function of environmentalism was discussed based on (S. H. 

Schwartz, 1992, 1994)’s social value theory. As this theory is part of the theoretical 

foundation of the current thesis, a detailed description of the original theory is presented 

in the following chapter. In the current literature review context, it is necessary to note 

that the value theory proposes three values related to the natural environment (i.e., unity 

with nature, protecting the environment, a world of beauty) (S. H. Schwartz, 1994) (S. H. 

Schwartz, 1994). According to the theory, people may engage in environmentally 

sustainable behaviours in order to express their personal values related to altruistic 

concerns. Holding those important social values may potentially influence people’s 

behaviours either directly or indirectly through attitudes and beliefs. In addition, as the 

theory postulates that pro-environmental values inherently conflict with values concerned 

with self-enhancement (e.g., achievement, power). Thus, the theory implies that 

performing activities for pro-environmental causes may potentially interfere with the 

pursuit of one’s own relative success and dominance over others.  

In correlational studies, findings have indicated that values of self-transcendence 

positively correlate to various forms of pro-environmental behaviours, whereas values of 

self-enhancement negatively correlate to those behaviours (Howell, 2013; Karp, 1996; 

Nordlund & Garvill, 2002). The relationships between values and pro-environmental 

behaviours have been consistently found across cultures (Schultz et al., 2005). In 

organizational settings, Egri and Herman (2000) have suggested that pro-environmental 

leadership is strongly associated with personal values of self-transcendence. This 
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association is held for both non-profit environmental organizations and for-profit 

environmental product and service organizations.  

In experimental studies, results have suggested that increasing value salience may 

potentially influence whether people seek environmentally related information and act in 

favour of environmental sustainability. For instance, studies conducted by Verplanken 

and Holland (2002) have suggested that priming concepts related to pro-environmental 

values tends to motivate people make more environmentally friendly consumer choices 

when the values are central to their self-concepts. A recent study has also shown that 

reminding people of self-transcending reasons of one pro-environmental act (i.e., car-

sharing) tends to increase the likelihood of their performing a different pro-environmental 

act (i.e., recycling) in an unrelated context (Evans et al., 2013). 

In environmental psychology, some researchers have suggested that 

environmental causes are typically classified within the domain of morality in people’s 

mind (Thøgersen, 1996). Accordingly, pro-environmental activities may be sought out to 

help people express values related to altruistic concerns. Drawn on the norm activation 

model of altruism (S. H. Schwartz, 1977) and value theory (S. H. Schwartz, 1992, 1994), 

Stern and colleagues (Stern, 2000; Stern et al., 1999) have proposed a value-belief-norm 

model of environmentalism. The model suggests that pro-environmental activities not 

only allow people to express values related to the natural environment or altruism, but 

also allow them to promote values related to their personal welfare. Specifically, the 

authors have proposed that people’s value orientations influence their ecological 

worldviews and general beliefs on human–environment relations. This in turn influences 
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their awareness of adverse consequences of environmental problems and their beliefs 

concerning personal responsibilities of taking corrective actions to address those 

problems. In this model, three types of value orientations are hypothesized to indirectly 

motivate pro-environmental behaviours (De Groot & Steg, 2007; Stern, 2000). Egoistic 

orientations are comparable to the self-enhancement dimension in value theory, whereas 

socio-altruistic and biospheric orientations are comparable to the self-transcendent 

dimension (S. H. Schwartz, 1992; Stern et al., 1999).  

There are two fundamental differences between the value-belief-norm model of 

environmentalism and the original value theory. First, S.H. Schwartz’s value theory 

(1992) suggests that personal values can directly or indirectly influence behaviours, 

whereas the value-belief-norm model of environmentalism specifies that the three value 

orientations only indirectly influence behaviours through people’s perceived personal 

obligations for practicing those behaviours. Second, the value theory hypothesizes a 

negative relationship between self-enhancement and self-transcendence values. It 

suggests that those performing pro-environmental behaviours to express socio-altruistic 

or ecological concerns are less likely to engage in the same behaviours to promote self-

interests. Nevertheless, the value-belief-norm model does not make such a postulation. 

Instead, the model assumes that the three value orientations are unrelated to each other. 

Empirical research based on the value-belief-norm model is primarily 

correlational in nature. Thus, the proposed causality in the model is largely inferred from 

the data rather than directly tested. In examining factors relating to the acceptability of 

energy policies, Steg et al. (2005) reported that the causal order of the variables in the 
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value-belief-norm model is supported based on their survey results. In particular, the 

authors suggest that general value orientations affect people’s general ecological beliefs 

and recognition of the impact of human activity on environmental conditions. These in 

turn affect their feelings of obligation to reduce household energy consumption and the 

perceived acceptability of energy policies. Nevertheless, in organizational settings, 

studies drawing on the value-belief-norm model have found equivocal results. For 

example, Scherbaum et al. (2008) report that employees’ energy-conservation behaviours 

at work were directly related to their sense of personal responsibility for those behaviours 

and indirectly related to their ecological worldviews. In addition, Andersson et al. (2005) 

adapted the value-belief-norm model to examine supervisors’ pro-environmental 

behaviours. The authors initially proposed that supervisor behaviours in support of 

corporate sustainability would relate to four psychological constructs: 1) perceived 

corporate environmental value, 2) personal ecological beliefs, 3) trust in top management 

and 4) affective commitment to the organization. However, their survey findings indicate 

that perceived corporate environmental values was the only factor significantly correlated 

to supervisor’s pro-environmental behaviours. The same authors suggest that perceived 

corporate environmental values may sometimes outweigh personal values in directing 

pro-environmental behaviours at work. When values of ecological sustainability are 

strongly advocated by top management, supervisors are more likely to translate these 

values into specific pro-environmental practices at work (Andersson, Shivarajan, & Blau, 

2005). In a recent study, Lamm et al. (2013) used a similar research model to revisit the 

four psychological variables in explaining employees’ organizational citizenship 
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behaviors toward the environment. Results indicate that employees’ pro-environmental 

behaviours are significantly related to all four psychological variables.  

While empirical research generally supports the main predictions offered by the 

value theory and to a lesser extent by the value-belief-norm model, few interventional 

studies have conducted directly based on the theory and the model. Instead, some studies 

have drawn on the self-perception theory (Bem, 1967) to examine how overt behaviour or 

indirect behavioral information may influence a person’s self-perception of being 

environmentally responsible and in turn influence his or her attitudes and behaviours. 

Specifically, findings have shown that people sometimes infer their environmental 

attitudes on the basis of their past behavioural information, when the information was 

made salient at the time. For example, agreeing to carry out a pro-environmental 

behaviour can influence people’s attitudes towards supporting environmental protection 

and conservation (Chaiken & Baldwin, 1981; Verplanken & Holland, 2002; Wood, 

1982). Reminding people of their own pro- or anti-ecological behaviours can affect their 

self-views of being an environmentalist (Chaiken & Baldwin, 1981) and influence their 

subsequent decisions on conserving papers or choosing environmentally friendly 

products (Cornelissen, Pandelaere, Warlop, & Dewitte, 2008). A recent field experiment 

(Baca-Motes, Brown, Gneezy, Keenan, & Nelson, 2013) has shown that hotel guests 

were more likely to take environmental friendly actions (i.e., towel reuse), when they 

were given opportunities to make a behavioural commitment and to symbolize the 

commitment (i.e., receiving a pin) as supporting environmental causes. However, merely 

asking hotel guests to receive to a symbolic object without an option to commit tended to 
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lower the likelihood of practicing the same behaviour. Some scholars have suggested that 

self-perception effects are likely to occur when people hold weak attitudes toward 

environmental issues. That is, salient information on one’s past behaviour is likely to 

result in attitudinal and behavioural changes when 1) there is low affective-cognitive 

consistency of one’s environmental attitude (Chaiken & Baldwin, 1981); 2) people have 

little accessible knowledge about environmental protection (Wood, 1982); 3) people 

perceive their environmental attitudes as uncertain or their past behaviours as non-

diagnostic of their personal values (Cornelissen et al., 2008; Holland, Verplanken, & Van 

Knippenberg, 2002) or 4) processing behavioural information is accompanied by great 

cognitive distractions (Cornelissen, Dewitte, Warlop, & Yzerbyt, 2007).         

2.3.2.2 Social-adjustive function 

The social-adjustive function of pro-environmental behaviours has been primarily 

studied based on two theories: the focus theory of normative conduct (Cialdini, Reno, & 

Kallgren, 1990) and social identity theories (Abrams & Rutland, 2008; Tajfel & Turner, 

2004). The two theoretical perspectives suggest that engaging in pro-environmental 

behaviours may some help people fit better in their immediate social surroundings or 

attach to important reference groups, even when those behaviours are not directly related 

to personal values, standards or norms. 

The focus theory of normative conduct suggests that behaviours can be motivated 

and directed by the dominant social norm in a specific setting (Cialdini, 2012; Cialdini et 

al., 1990). According to this theory, there are two different social norms that may 

potentially influence behaviours: descriptive norms refer to what most others do in a 
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specific situation, whereas injunctive norms refer to what kinds of behavioural scripts 

most others approve or disapprove of in a social setting. When people focus their 

attention upon either type of the norms, they are likely to act in line with that norm.  

In a similar logic, social identity theories propose that people’s behaviours are in 

part influenced by their subjective beliefs about their relations with different social 

groups. When people strongly identify themselves with particular groups, they tend to act 

in line with their distinct social identities and in-group prescriptive norms (Ellemers & 

Haslam, 2012; Hogg, 2012).  

Empirical research based on the two theoretical perspectives has explored some 

conditions in which normative appeals can influence pro-environmental behaviours. In 

particular, a number of field and lab experiments have indicated that the adherence to an 

external social norm is likely to occur when 1) the norm is directly related to an actor’s 

immediate surroundings (Goldstein, Cialdini, & Griskevicius, 2008; Sussman, Greeno, 

Gifford, & Scannell, 2013), 2) the self-schema of interdependence is salient to the actor 

(White & Simpson, 2013), 3) the descriptive norm of a target behaviour is consistent with 

the injunctive norm of the same behaviour (Cialdini, 2003; Cialdini et al., 1990; Schultz 

et al., 2007); or 4) a target behaviour is ambiguous or unfamiliar to the actor (Sussman et 

al., 2013; White & Simpson, 2013).  

For example, Goldstein et al.’s study (2008) in hotels’ towel reuse programs 

shows that hotel guests’ conformity to a descriptive norm varies considerably by the type 

of reference group tied to that norm. Towel reuse incidents were higher when hotel guests 

were informed that the majority of guests in the same room had reused their towels to 
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support environmental sustainability than when they were informed that most guests in 

the hotel or most citizens had performed the same act for the environmental cause.  

Norm-behaviour consistency may also significantly depend on what self-schema 

is activated when a persuasive message is being processed. Specifically, a recent study 

has shown that normative appeals of grass cycling were more impactful of behaviour 

when the self-schema of interdependence was activated as compared to when the self-

schema of independence was activated (White & Simpson, 2013).  

Another important factor affecting norm adherence is the extent to which the 

descriptive norm aligns with the injunctive norm of an act (Cialdini, 2003). Some 

scholars have suggested that the existing prevalence of a focal behaviour in a specific 

population determines the overall impact of a normative appeal (Schultz et al., 2007). In 

particular, a normative appeal can sometimes backfire to decrease rather than increase a 

desirable behaviour, when it leads message recipients to perceive that the focal behaviour 

is not currently performed by the majority. For example, a field study has demonstrated 

that a descriptive normative message indicating the average energy consumption in 

people’s neighborhoods produced an increase in energy consumption among those 

households that previously consumed energy below the average (Schultz et al., 2007).  

Such an effect may be diminished when an injunctive normative message is co-presented 

to clarify the desirability of energy savings.  

Lastly, norm adherence is dependent upon perceived behavioural ambiguity. For 

example, White and Simpson (2013) have shown that persuasive normative appeals tend 

to be effective only when the activity is perceived as ambiguous or unfamiliar by the 
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message recipients. Similarly, Sussman et al. (2013) report that the use of visual prompts 

and social models can effectively increase the frequency of correct composting among 

cafeteria patrons. Because the use of visual prompts can activate an injunctive norm and 

social models can activate a descriptive norm of pro-composting, the presence of prompts 

and social modeling may help people understand the purpose of composting and remind 

them how to do it correctly. Nevertheless, the authors have noted that the persuasion 

effects of normative appeals seem to be absent among those who do not consider 

environmental sustainability as an important cause to support.  

In relation to organizational settings, two recent studies have drawn on the theory 

of normative conduct in explaining pro-environmental behaviours. (Robertson & Barling, 

2013)study (2013) suggests that organizational leaders’ descriptive pro-environmental 

norms influence their pro-environmental behaviours and environmental-specific 

transformational leadership. Organizational leaders’ behaviours and leadership styles in 

turn influence employees’ pro-environmental behaviours by signaling to employees that 

such behaviours are valued, expected and rewarded in the workplace. Based on a survey 

with 139 subordinate – leader dyads, the researchers show that leaders’ pro-

environmental behaviours and environmental-specific transformational leadership have 

an indirect effect on employees’ workplace pro-environmental behaviours by influencing 

employee’s positive emotions associated with performing those behaviours.  

Carrico and Riemer (2011) examined the use of peer education and group-level 

feedback to encourage workplace energy savings. The researchers argue that the use of 

peer education can be effective in communicating an injunctive norm of energy savings, 
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whereas the presence of information about the group’s effectiveness in energy savings 

can be effective in communicating a descriptive norm for energy conservation. Empirical 

results reveal that although both interventions resulted in a decrease in energy 

consumption relative to the baseline, it remains unclear the extent to which the observed 

behavioural change was influenced by the two types of social norms.   

2.3.2.3 Ego-Defensive Function 

Research in environmental and social psychology suggests that performing certain 

forms of pro-environmental behaviours serve to reduce people’s guilt and distress 

associated with their current consumption behaviour. A recent meta-analysis in 

environmental psychology has shown that feelings of guilt play a role in predicting 

people’s pro-environmental behaviours and their attitudes toward those behaviours 

(Bamberg, Hunecke, & Blöbaum, 2007; Bamberg & Möser, 2007). In the domain of 

using public transportation, a correlational survey has suggested that because feelings of 

guilt are in part related to a person’s general awareness of car-related environmental 

problems. Taking public transportation is seen by some as a way of avoiding to have a 

‘bad’ environmental conscience (Bamberg et al., 2007).  

The ego-defensive function of pro-environmental behaviours has also been used 

to examine why some pro-environmental interventions may potentially lead to 

unintended negative environmental outcomes. Some researchers have related this 

function of pro-environmental behaviours to the self-licensing effects (Catlin & Wang, 

2012; Tiefenbeck et al., 2013). Specifically, although physical environments that 

facilitate recycling tend to increase recycling participation by reducing associated 
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behavioural costs (Best & Kneip, 2011), a recent study has shown that the presence of a 

recycling option can result in an increase in resource usage (Catlin & Wang, 2012). As 

engaging in recycling can be perceived as a way to alleviate the negative affect associated 

with one’s awareness of their consumption impacts on the natural environment, people 

may view recycling as a “get out of jail free card” (Bolton, Cohen, & Bloom, 2006) that 

makes subsequent consumption behaviours more justifiable and less problematic (Catlin 

& Wang, 2012). In the domain of electricity consumption, a number of studies report that 

enrollment in green electricity programs or participation in carbon offset programs is 

accompanied with an increase in electricity consumption (Harding & Rapson, 2013; 

Jacobsen, Kotchen, & Vandenbergh, 2012). A recent field study has also revealed that 

pro-environmental campaigns that encouraging one type of resource conservation may 

potential increase people’s consumption levels of other types of resources (Tiefenbeck et 

al., 2013). 

2.3.2.4 Utilitarian Function 

The utilitarian function of pro-environmental behaviours has been primarily 

studied based on the theory of planned behaviour. According to this theory (Ajzen, 1991), 

behaviour follows from a rational and systematic evaluation of available behaviour-

relevant information. Because it is assumed that people are introspectively aware of the 

immediate causes of their own behavioural decisions, intention (i.e., readiness to act) to 

perform a behaviour is considered the most proximal determinant of behaviour. In 

particular, the theory suggests that behavioural intentions are formed based on three 

considerations: 1) beliefs about the likely consequences arising from the behaviour, 2) 
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beliefs about the normative expectations of important others on whether the behaviour 

should be performed, and 3) beliefs about the factors that may enable or hinder 

behavioural performance. The theory of planned behaviour explicitly holds that only 

primary beliefs about behavioural outcomes can be expected to directly influence 

people’s attitudes toward the behaviour and in turn influence behavioural intention. It 

implies that environmental considerations are less likely to guide behaviours, when 

people believe that the environmental impacts of their behaviours are trivial or other 

behavioural outcomes outweigh the environmental outcome.  

The theory of planned behaviours has been applied to explain various forms of 

pro-environmental behaviours. Specifically, it has been applied to study household 

recycling (Cheung, Chan, & Wong, 1999), composting (Taylor & Todd, 1997), travel 

mode choice (Bamberg, Ajzen, & Schmidt, 2003), the purchase of eco-friendly products 

(Harland, Staats, & Wilke, 1999) and water conservation (Corral-Verdugo & Frías-

Armenta, 2006). In many cases, behavioural costs or monetary benefits are assumed to 

have default impacts on those behaviours. Environmental implications are often seen as 

either an irrelevant factor or a secondary decision criterion (Lindenberg & Steg, 2007; 

Verplanken, Walker, Davis, & Jurasek, 2008). For example, some scholars have 

suggested that the reasons for performing an action do not necessarily explain why 

people do not perform the same action. Richetin et al.(2012) have shown that performing 

resource conservation practices tends to be associated with supporting environmental 

causes, while not engaging in the same practices tends to be related to the aim of 

maintaining a convenient way of life. In organizational settings, a recent qualitative study 
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has also reported the comparable findings. In particular, while energy savings were 

generally perceived as beneficial for an organization, employees’ energy consumption 

behaviours tend to be primarily guided by their concerns of work quality and productivity 

(Lo, Peters, & Kok, 2012).  

Intervention studies have explored how changes in pay-off structures can change 

people’s perceived outcomes of environmentally-relevant behaviours in relation to their 

personal costs and benefits.  Empirical findings have suggested that such interventional 

approaches may be effective in some behavioural domains but not in others. For example, 

in the domain of public transportation use, Bamberg et al.(2003) have reported that an 

intervention of offering free bus passes effectively increased bus use among college 

students. In the domain of household recycling and water conservation, research has also 

shown that the provision of a pay-by-amount scheme tends to be more effective in 

increasing garbage collection (Thøgersen, 2003) and decreasing water consumption (Van 

Vugt, 2001). Further, findings suggest that changes in behavioural contexts can 

sometimes increase behavioural opportunities by reducing inconvenience costs. For 

example, a conversion of recycling program from a drop-off system to curbside 

collection substantially tends to significantly increase recycling participation (Best & 

Kneip, 2011). In public locations, the amount of littering tends to be negatively 

associated with the availability and number of trash receptacles (Schultz et al., 2011).  

In the realm of energy conservation, pay-off structures seem to be less effective. 

On the basis of a review of 38 intervention studies on household energy conservation, 

Abrahamse and colleagues (2005) suggest that although offering material incentives or 
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providing feedback on monetary costs of past energy use can provide an immediate effect 

on consumption behaviour, related intervention programs seem to be ineffective in 

reducing the overall energy consumption over time. In particular, although monetary or 

other material rewards generally have an intended positive impact on energy savings 

(Bekker et al., 2010), the effect often fails to sustain after the discontinuation of rewards 

(Abrahamse, Steg, Vlek, & Rothengatter, 2005). Further, some scholars have examined 

how the provision of feedback of past monetary costs may influence people’s energy 

consumption behaviours. Such feedback appears to result in a decrease in energy use 

among high-energy users but an increase among low-energy users (Brandon & Lewis, 

1999; Van Houwelingen & Van Raaij, 1989). Some studies have reported that after the 

feedback was withdrawn, energy consumption tended to increase for all the experimental 

groups, compared to baseline levels (Hayes & Cone, 1981; Van Houwelingen & Van 

Raaij, 1989). In relation to providing continuous feedback about the price difference of 

energy use in on- and off-peak periods, studies have suggested that energy consumption 

feedback tends to result in a consumption shift from on-peak to off-peak periods but not a 

reduction in overall energy consumption (Abrahamse et al., 2005). Some scholars have 

also suggested that highlighting possible benefits or costs may be counter-effective in the 

context of energy consumption when those benefits or costs are perceived to be 

inconsequential (Lindenberg & Steg, 2007). 

In addition to tangible personal benefits for engaging in different forms of 

environmentally sustainable behaviours, some scholars have suggested that people may 

sometimes engage in pro-environmental behaviours for intangible personal or social 
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rewards. In environmental psychology, De Young (1996, 2000) has suggested that people 

may perceive their engagement in certain forms of pro-environmental behaviours as 

intrinsically satisfying when they are led to believe that those behaviours would promote 

their personal growth and development. As performing those behaviours can be 

considered as being able to solve problems and complete tasks, it provides a way to build 

and demonstrate one’s competencies. Empirical studies on the competence development 

account for pro-environmental behaviours are rare in the literature. Existing findings 

seem to suggest inconsistent conclusions. In particular, a self-enhancement explanation 

appears to partially account for reuse and recycling behaviours in household contexts (De 

Young, 2000) and energy conservation behaviour in workplace contexts (Siero, Bakker, 

Dekker, & Van Den Burg, 1996). Nevertheless, it seems to be insufficient in explaining 

people’s participation in a green electricity program (Clark, Kotchen, & Moore, 2003). 

Costly signaling theory (Griskevicius et al., 2010) provides another account for 

why people may choose to engage in a pro-environmental act is not clearly associated 

with immediate rewards. According to this theory, people may engage in altruistic 

behaviours such as environmental conservation when they are motivated to promote their 

own social images and attain status. Because engaging in costly pro-social behaviours 

serves as a communicative signal to reflect a person’s willingness and ability to incur the 

costs of self-sacrifice for collective welfare, it can help the actor build a pro-social 

reputation, increase his or her social status and access to other desirable resources. This 

theory suggests that pro-social behaviour is inherently self-interested. While self-sacrifice 

is seen to be costly in the short term, it has compensating benefits to the actor in the 
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future. Empirical research based on this theoretical account has been primarily applied to 

explain why people may choose to purchase environmentally friendly products, 

especially when those products cost more and are of lower quality than their conventional 

counterparts (Griskevicius et al., 2010; Zabkar & Hosta, 2013). For instance, 

Griskevicius and colleagues report that momentarily activating the concept relating to 

social status can increase the likelihood of people choosing green products over luxurious 

non-green products. The effect is bounded by two conditions: 1) when the purchase is 

made in a public (but not private) setting and 2) when green products incur higher (but 

not lower) costs than non-green counterparts.  

In sum, existing literature on individual-level pro-environmental behaviours 

diverges from their research orientations and their assumptions on what factors may 

influence people’s pro-environmental behaviours. Research focusing on people’s 

behavioural outcomes demonstrates that physical and social contextual factors can 

directly or indirectly influence people’s behaviours regardless of their initial values, 

attitudes or beliefs towards being environmentally responsible. Thus, if one is only 

interested in getting specific pro-environmental behaviours to occur in specific settings, 

the nature of people’s attitudes and behavioural intentions may not matter. However, 

prior research seems to suggest that although in certain situation, people holding different 

attitudes and intentions towards environmentally relevant behaviours may perform the 

same behaviour, it does not mean that their behaviours are guided by the same 

mechanism. Prior studies have revealed that the effects of a particular interventional 

method on pro-environmental behaviours may substantially differ over time. Certain 
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methods may potentially erode a pro-environmental self-concept and further weaken the 

role of pro-environmental values and attitudes in guiding behaviours (Evans et al., 2013). 

Thus, a focus on the interaction of interventional factors and pro-environmental values 

and attitudes may be viable to derive an understanding of when and where particular pro-

environmental behaviours can be expected and how effective it is likely to be. 

Research focusing on pro-environmental motives shows that environmental issues 

and related social causes are the primary reasons for some people to practice pro-

environmental actions. Nevertheless, cross-sectional studies suggest that although there is 

a positive relationship between people’s general pro-environmental beliefs, attitudes and 

behaviours, the relationship is not always strong across different study conditions. To 

infer a person’s motive and intention from his or her overt behaviour, scholars have 

suggested that it is important to consider three factors: 1) whether other behavioural 

alternatives are perceived to be available in the situation at the time; 2) whether the 

behavioural choice is compatible or conflict with the person’s other non-environmental 

goals; and 3) whether acting as an environmentally friendly manner serves as an 

instrumental or ultimate goal (Batson, 2010; Fiske, 1989) (Batson, 2010; Fiske, 1989). In 

other words, the ability to choose among behavioural options is the minimal condition for 

a person to exercise intent. A person’s motivation or intention is especially obvious when 

he or she chooses to perform an action in presence of competing or conflicting goals, or 

when the behaviour promotes an ultimate goal. As some pro-environmental behaviour 

serves different functions for different people, it seems to be also important to disentangle 
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one’s pro-environmental motivation from other motivation and explore when pro-

environmental intention is dominant in guiding one’s actions. 

2.4 Conceptual and Methodological Issues in Prior Green IS Research for Online 

Persuasion 

The existing literature on individual-level pro-environmental behaviours 

highlights some additional conceptual and methodological issues in previous Green IS 

research. In particular, although empirical studies suggest that pro-environmental 

attitudinal or behavioural changes can be induced through using specific Green IS 

applications, the causality and generalizability of those study findings remain unclear. 

First, many studies have been conducted among participants with specific 

characteristics. In particular, existing results are primarily derived from those who are 1) 

interested in environmental issues (Shiraishi et al., 2009), 2) motived to change their 

behaviours  (Benders et al., 2006; Froehlich et al., 2009), or 3) interested in using the 

applications (Mankoff et al., 2010). It remains unclear how such motives or interests may 

potential lead different IS use patterns. There is little research demonstrating whether the 

use of a Green IS application will exert the same persuasion effects on users’ pro-

environmental attitudes and behaviours when related motives and interests are absent.  

Second, in most Green IS studies, researchers’ intentions to influence IS users’ 

attitudes and behaviours are deliberately made explicit to IS users (Oinas-Kukkonen & 

Harjumaa, 2008a, 2008b, 2009). Specifically, study participants were often explicitly told 

that the Green IS researchers were investigating how IS applications could be used to 

make people to be more environmentally friendly (Froehlich et al., 2009; Shiraishi et al., 
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2009). It remains unclear the extent to which observed positive persuasion effects might 

had been produced by demand characteristics rather than the use of Green IS per se. That 

is, by informing study participants about the designer’s intent of Green IS and the 

research purposes, participants may form certain expectations on how they will be 

evaluated in the study and thus change their responses to target outcome measures in 

accordance with their perceptions of the study purposes (Orne, 1962). Thus, it is 

unknown whether positive persuasion outcomes in existing Green IS studies would still 

be obtained when IS users are unaware of the researcher’s hypotheses or have no 

intentions to take on a “good-participant” role in the study. 

In terms of environmental implications, empirical research on Green IS generally 

relies on immediate positive changes in target outcome measures to infer the net long-

term environmental impacts of incorporating specific design principles in Green IS 

applications (Graham et al., 2011; Loock et al., 2013; Oinas-Kukkonen & Harjumaa, 

2008a). Two aspects critical to such inferences have been largely overlooked. One is the 

extent to which IS-related persuasive effects will decay over time on the target outcomes 

measures. The other is the extent to which using certain IS design principles in Green IS 

may incur costs in terms of undermining people’s general attitudes and motivations 

towards supporting environmental conservation across non-target domains. For example, 

many IS designs embed an implicit assumption that displaying feedback on self-

interested benefits (e.g., saving money) and environmental impacts (e.g., reducing carbon 

dioxide emissions) can increase perceived desirability of suggested behaviours and thus 

additively contribute to motivating behavioural change in favour of environmental 
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sustainability. However, recent research in non-IS contexts implies that such an 

assumption cannot be warranted. Pro-self and pro-environmental values for carrying out 

specific behaviours are not compatible but inherently conflicting (Evans et al., 2013; S. 

H. Schwartz, 1992). It is important to understand how each type of the information may 

influence people’s behaviours differently. Prior research has shown that performing one 

pro-environmental behaviour can sometimes decrease the sense of personal obligation to 

perform other pro-environmental behaviours (Thøgersen & Crompton, 2009) or even 

increase resource consumption (Catlin & Wang, 2012; Tiefenbeck et al., 2013). It 

remains largely unknown the extent to which prior IS designs may potentially relate to 

those unintended carryover effects. 

In summary, although empirical Green IS studies show that pro-environmental 

attitudinal or behavioural changes can be obtained through using specific IS design 

features under some study conditions, the causality and generalizability of those findings 

remain unclear. In particular, existing Green IS research is insufficient to explain why the 

use of certain design features may lead to attitudinal and behavioural changes in relation 

to environmental sustainability and what mechanisms may account for those changes. 

Causal observation in other online persuasion studies reveals that many design features 

advocated in Green IS research can often produce bi-directional changes in judgments 

and behaviours of different groups of IS users or under different contexts (Hildebrand et 

al., 2013; Lee & Benbasat, 2011; Park et al., 2013; Ren et al., 2012). Moreover, even 

when anticipated changes are observed in target outcome measures, the use of Green IS 

applications may not necessarily result in net positive effects on environmental protection 
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and resource conservation (McCalley & Midden, 2002; Schultz et al., 2007; Tiefenbeck 

et al., 2013; Van Houwelingen & Van Raaij, 1989). Thus, to understand the role of Green 

IS in addressing the issues of environmental sustainability, it is fruitful to examine what 

different effects of a IS design feature can have on IS users’ pro-environmental attitudes 

and behaviours and under what conditions those specific effects are likely to occur.
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Chapter 3 

Proposition and Hypothesis Development 

Drawing upon circumplex models of social values (S. H. Schwartz, 1992, 1994), 

working propositions and hypotheses in this thesis are developed to examine 1) the extent 

to which IS applications with different value matching methods and value primes may 

draw IS users’ attention to different motivational functions of performing specific 

behaviours and 2) the extent to which those different IS design characteristics may 

influence IS users’ general pro-environmental attitudes and motivations. In particular, it 

is proposed that the use of an IS application can elicit different value primes and draw IS 

users’ attentions to different motivational functions of engaging in suggested behavioural 

changes. IS users are likely to have more favourable responses to online behavioural 

suggestions, when those online suggestions are implicitly selected than explicitly selected 

to be compatible with IS users’ important social values. Further, it is expected that IS 

applications with different value primes can have different cross-over effects on IS users’ 

global attitudes and motivations towards environmental protection and preservation. 

Specifically, it is hypothesized that IS users are likely to hold more positive attitudes 

towards pro-environmental initiatives in other areas and stronger motivations towards 

supporting those initiatives, when self-transcendence values than self-enhancement 

values are primed in an IS application. 

This chapter is organized as follows. First, the circumplex model of values is 

introduced to discuss why different IS designs may draw users’ attention to different 

motivational bases for performing specific pro-environmental behaviours. Next, the 
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application of the social value theory to Green IS research is explained and justified. 

Lastly, three sets of working propositions and specific hypotheses are developed.   

3.1 The Circumplex Model of Social Values8 

As a motivational construct, social values are conceptualized as “desirable trans-

situational goals, varying in importance, that serve as guiding principles in the life of a 

person or other social entity” (S. H. Schwartz, 1992). The conception differences 

between social values and goals primarily relate to their abstractness and stability. 

Specifically, values encompass broad goals that apply across contexts and time (Bardi & 

Schwartz, 2003; Rokeach, 1973; S. H. Schwartz & Bilsky, 1990). They are generally 

considered as relatively abstract and stable goals that people consider to be important 

standards in guiding future directions and justifying past actions (Bernard, Maio, & 

                                                 

8 Both values and personality traits are conceptualized as stable individual differences. Research seems to 

suggest that values and personality traits are conceptually distinct constructs, because they are postulated to 

have different origins and predict different types of behaviours. The same term such as competence can 

refer to either a value or a trait, but it imparts different meanings in the models of social values and Big 

Five Personality (Roccas et al., 2002). Values are cognitive representations of desirable, abstract goals that 

motivate actions (Rokeach, 1973; Rohan, 2000; Schwartz, 1992; Seligman, Olson, & Zanna, 1996). 

Personality traits refer to endogenous basic tendencies to exhibit consistent patterns of actions, thoughts 

and emotions (McCrae & Costa, 1990). Values vary in their importance as guiding principles for judging 

choices or actions, whereas traits vary in the frequency of their occurrence (Roccas et al., 2002; Parks-

Leduc et al., 2014). Some Big Five personality theorists postulate that individual differences in personality 

traits origin from evolutionary adaptiveness, whereas the value theorists suggest that variation in value 

importance derives not only from biological needs, but also from a person’s unique social environment, 

such as education and culturally defined virtues or goals (McCrae et al., 2000; Parks-Leduc et al., 2014; 

Roccas et al., 2002). In addition, values tend to be more predictive of behaviours that are under some 

cognitive control, whereas traits are more predictive of behaviours subject to little cognitive control 

(Roccas et al., 2002). A recent meta-analytical study provides some support for the conceptual distinction 

between values and traits. In particular, it reveals that only two of the 50 relationships between values and 

personality traits yield a rho greater than 0.5; with other 16 correlations yielding generalized relationships 

(Parks-Leduc et al., 2014). The two domains of values that yielded strong correlations to traits (i.e., 

agreeableness with benevolence; openness to experience with self-direction) do not overlap with the 

domain of social values associated with environmental protection (i.e., universalism, Schwartz, 1994).  
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Olson, 2003b; Feather, 1995; Maio, 2010; S. H. Schwartz, 1992). Research shows that 

although people may differ in the relative importance with which they hold different 

social values, the motivational interconnections between values are universal (S. H. 

Schwartz, 1992, 1994; S. H. Schwartz & Bilsky, 1990).  

The circumplex model of social values proposes that personal values are 

organized as a meaning-producing cognitive structure along two orthogonal dimensions 

(Rohan, 2000; S. H. Schwartz, 1992). One dimension opposes self-enhancement values 

that promote achievement and power against self-transcendence values that promote 

benevolence and universalism. The other dimension opposes conservation values that 

promote tradition and conformity against openness values that promote self-direction and 

stimulation. Although social values on opposite ends of the two dimensions are not 

antonyms, they often lead to opposite behaviours or judgement. In particular, the 

circumplex structure of values specifies the motivational conflicts and compatibilities 

among these values. As simultaneously holding opposite values as equally important can 

cause internal conflicts and negative feelings (Bardi, Lee, Hofmann-Towfigh, & Soutar, 

2009), most people tend to endorse values that are adjacent on one side of the circumplex 

(S. H. Schwartz, 1992). For example, endorsements of the importance of self-

transcendence values tend to be negatively related to the endorsements of the importance 

of self-enhancement values, but weakly or not correlated with the endorsements of 

conservation and openness values (Bernard et al., 2003b; S. H. Schwartz, 1992). In 

addition, intra-individual changes in social values tend to mirror the circumplex structure. 

That is, an increase in the importance of any one value is accompanied by increases in the 
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importance of compatible values and by decreases in the importance of conflicting values 

(Bardi et al., 2009; Maio, 2010). For instance, the increased importance of self-

transcendence values such as equality and protecting the environment may potentially 

lead to practical thoughts about foregoing one’s own convenience or welfare in order to 

pursue these values, leading to an importance reduction in self-enhancement values. In 

contrast, the increased importance of self-enhancement values may also result in a 

reduction in one’s felt obligations to sacrifice his or her personal interests, further 

decreasing the importance of self-transcendence values (Bardi et al., 2009).  

Recent research on personal goals and aspirations has yielded a similar circular 

structure between different personal goals (Grouzet et al., 2005). The model proposes two 

dimensions of goal pursuit: one ranging from intrinsic to extrinsic goals, and the other 

ranging from physical to self-transcendent goals. Although there are some differences 

between the circular models of values and goals in terms of their content, both of the 

models suggest that there is an inherently conflicting relationship between self-

transcendence and self-enhancement goal pursuits. In Grouzet et al.’s (2005) model, 

goals like social image and financial success are highly compatible with each other, but 

diametrically opposed to self-transcendence goals. 
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Figure 3.1 The Cirumplex Model of Social Values (Schwartz, 1994, p.45)  
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Table 3.1 The Motivational Types of Social Values 

Value 

Domain 
Definition Motivational Type 

Universalism 

Understanding, appreciation, 

tolerance, and protection for the 

welfare of all people and nature 

Protecting the environment, a world 

of beauty, unity with nature, equality, 

world at peace, social justice, 

wisdom, broad-minded, inner 

harmony 

Benevolence 

Preservation and enhancement of the 

welfare of people with whom one is 

in frequent personal contact 

Helpful, honest, forgiving, true 

friendship, meaning in life, loyal, 

mature love, responsible, spiritual 

life 
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Value 

Domain 
Definition Motivational Type 

Power 

Social status and prestige, control or 

dominance over people and resources 

Social power, authority, social 

recognition, wealth, preserving my 

public image 

Achievement 

Personal success through 

demonstrating competence according 

to social standards 

Successful, capable, intelligent, 

ambitious, influential 

Self-direction 

Independent thought and action-

choosing, creating, exploring 

Freedom, self-respect, independent, 

choosing own goals, creativity, 

curious 

Simulation 
Excitement, novelty, and challenge 

in life 

An exciting life, a varied life, daring 

Hedonism 
Pleasure or sensuous gratification for 

oneself 

Pleasure, enjoying life 

Tradition 

Respect, commitment, and 

acceptance of the customs and ideas 

that traditional culture or religion 

provide 

Devout, humble, moderate, 

detachment, respect for tradition, 

accepting portion in life 

Conformity 

Restrain actions, inclinations, and 

impulses likely to upset or harm 

others and violate social expectations 

or norms 

Politeness, honouring parents, self-

discipline, obedient 

Security 

Safety, harmony and stability of 

society, relationships, and the self 

Healthy, national security, social 

order, reciprocation of favours, 

family security, clean, sense of 

belonging 

 

 

Value theorists have argued that people’s value priorities can guide their 

judgements and behaviours with little awareness (Bardi & Schwartz, 2003; Maio, 2010; 

Rohan, 2000). That is, people may act in accordance with their important values even 

when they do not deliberately think about their behaviours in light of those values 

(Verplanken & Holland, 2002). Empirical studies have shown that priming an abstract 

value tends to activate the motivational interconnections between compatible and 

conflicting values and influences subsequent behaviours (Feather, 1995; Maio, 2010). In 

particular, activating an important value tends to increase behaviour that supports the 
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currently activated value, but decrease behaviour that supports the opposing value. Thus, 

value activation can have carryover effects on behaviours. The activation of a single 

value may enhance the pursuit of other values that serve compatible motives and at the 

same undermine the pursuit of values that serve conflicting motives (Bardi & Schwartz, 

2003).  

Consistent with findings in value activation, empirical findings in goal priming 

have shown that activating a specific goal can have both inhibitory and excitatory effects 

on different behaviours (Bargh, 2006). For example, the activation of self-interested or 

financial achievement goals tends to decrease helpfulness and honesty (Aquino, Freeman, 

Reed II, Lim, & Felps, 2009; Kasser, Cohn, Kanner, & Ryan, 2007; Vohs, Mead, & 

Goode, 2006). The mere exposure to material objects common to the domain of business 

tends to increase the cognitive accessibility of goals related to competitiveness and leads 

people to act in ways that advance their own interests even if it may come at the expense 

of others (Kay, Wheeler, Bargh, & Ross, 2004). 

It should be noted that the original conception of the value-expressive function of 

attitude and behaviour is only relevant to self-transcendence values in the circumplex 

model (Katz, 1960; Maio & Olson, 2000). That is, the value-expressive attitudes and 

behaviours are seen as reflective of people’s abstract concerns of others’ welfare (Katz, 

1960; Snyder et al., 2000). Values associated with self-interested concerns (e.g., 

achievement, wealth) are generally seen to serve utilitarian functions. Values associated 

with conservation concerns (e.g., conformity, tradition) are generally seen to serve social-

adjustive functions (Maio & Olson, 2000). 
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3.2 Applying the Circumplex Model of Values to Green IS Research 

The circumplex model of values proposes that social values differ in their content, 

and the content difference does matter for how a specific value may guide behaviours. In 

general, changing values associated with a certain behaviour inevitably changes 

perceived desirability of practicing the behaviour. In the present research context, the 

circular structure of values has several implications in terms of 1) What IS characteristics 

can be incorporated to support specific pro-environment practices, and 2) what aspects of 

IS-elicited changes should be assessed.   

The circumplex model provides a conceptual way to systematically categorize 

different types of Green IS designs and analyze how the use of a given Green IS 

application may potentially influence IS users’ behaviours of environmental significance. 

In particular, if different IS designs elicit compatible or same values, they are likely to 

produce comparable or identical persuasion effects on users’ pro-environmental attitudes 

and behaviours, regardless of how distinct the technical designs or physical layouts may 

appear on the IS interface. However, if minor changes in IS designs result in eliciting 

goals or values on different dimensions, it is important to examine how users may 

response to those designs during interaction and understand why those responses may 

occur. 

As noted in the Chapter 2, the occurrence of a specific behaviour can be 

associated with different psychological functions or different types of social motives for 

different people. In other words, IS users’ concerns with environmental welfare need not 

be a prerequisite for them to engage in specific environment-related behaviours. For 
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some, concerns with their own social images or material outcomes can be more 

motivating than pro-environmental concerns to practice certain behaviours.  

In the current research context, assessing the effectiveness of specific IS designs 

may be largely related to what kind of objectives that the change agent (e.g., the 

manager/supervisor, the system designer/implementer, the study researcher) may have. If 

the change agent intends to promote environment-related behavioural changes as an 

instrumental means to improve operational efficiency or work productivity, it is probably 

optimal to have an IS application that can tailor behaviour-related information to match 

users’ personal goal or value priorities. In other words, it would be ideal to design an IS 

application to frame recommended behaviours differently for those who place strong 

weight on pursuing self-enhancement values versus those who place strong weight on 

pursuing self-transcendence values. The effectiveness of a Green IS application may be 

assessed based on 1) whether users exhibit any motivational changes in engaging in the 

target behaviour after interacting with the IS application; 2) whether the changes occur in 

the intended direction; 3) the extent to which the changes in the focal behaviour relate to 

changes in users’ work performance and productivity in other practices.  

If the change agent intends to promote the same behavioural change as a way to 

conserve natural resources of daily work-related operations, the use of a Green IS 

application that matches behaviour-related information with users’ value priority may not 

be optimal. As posited in the circumplex model, values of self-enhancement have a 

negative association with those of self-transcendence in people’s memory structures 

(Grouzet et al., 2005; Pakizeh, Gebauer, & Maio, 2007; Sagiv & Schwartz, 2000). 
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Directing people’s attention to self-enhancement values tends to inhibit their attention to 

self-transcendence values at the same time. If conserving the natural environment is the 

ultimate purpose of changing IS users’ resource consumption behaviours, it would be 

paradoxical for the change agent to choose an IS application that are designed to 

potentially motive some behavioural changes but undermine peoples’ general concerns 

with environmental protection and preservation. Although studies have shown that Green 

IS applications that highlight pro-self motives for practicing a specific behaviour can be 

effective to some extent (Froehlich et al., 2009; Graham et al., 2011; Siero et al., 1996), 

little research attention has been paid to examining the extent to which the use of such 

applications may potentially influence people’s perceived importance of pursuing self-

enhancement versus self-transcendence values and how it may affect people’s subsequent 

behavioural choices in other domains. Thus, in order to obtain a broad understanding on 

how the use of Green IS applications may result in changes in users’ behaviours and 

thoughts on being environmentally responsible, it would be necessary to assess the 

persuasion impacts of a given IS application based on 1) whether IS users exhibit any 

motivational changes in engaging in the target behaviour after IS interaction; 2) whether 

the target behavioural changes occur in the intended direction; 3) the extent to which the 

changes in a focal behavioural domain may relate to changes in users’ environment-

related behaviours in other domains; and 4) the extent to which the changes in the focal 

behavioural domain may relate to changes in users’ general environmental attitudes and 

beliefs over time. An explicit assessment on those aspects of IS-related changes may 
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provide the change agent with a relatively comprehensive understanding on what 

environmental implications may be expected from using a Green IS application. 

 The circumplex model suggests that similar to interacting with other external 

stimuli, interacting with a Green IS application can influence how people construe the 

focal behaviour or situation. However, the direction and magnitude of the effects on 

people’s judgements and behaviours will be largely determined by contextual factors and 

individual characteristics. In other words, the premise that the same physical design will 

result in a unidirectional and invariant influence on people’s environment-related 

behaviours may not be held in some situations. It is expected that the persuasion effects 

of a Green IS application on overt behaviour will vary depending upon how IS-elicited 

motives are associated with users’ most cherished values or specific social contexts. In 

other words, the same external stimuli can sometimes elicit contradictory behavioural 

responses under different situations. In particular, studies have suggested that the mere 

activation of a value-related concept is not always sufficient, by itself, to determine 

action (Higgins, 2012; Maio, 2010; Verplanken & Holland, 2002; Wheeler & DeMarree, 

2009).  

In the current research context, these findings suggest that any IS application 

designed for eliciting self-enhancement (i.e., pro-self) versus self-transcendence (i.e., 

pro-social) motives is not likely to produce the same behaviour responses among IS 

users. An understanding on why and how a Green IS application may produce different 

attitudinal and behavioural changes among different people and across different 
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conditions may be helpful for the change agent in assessing the utility of such 

application. 

3.3 Working Propositions and Hypotheses 

3.3.1 The Persuasion Effects of Value Matching Design 

Prior IS research suggests that personalization tends to influence users’ 

information processing and decision making in three ways. First, matching an IS stimulus 

based on users’ general personal information (e.g., names, locations) tends to increase 

users’ attention to the stimulus-related information and results in relatively effortful 

processing of the information (Tam & Ho, 2006). Second, when IS users are relatively 

unfamiliar with the message subject but familiar with the message source, IS 

personalization with self-reference content tends to elicit users’ relatively favourable 

responses to personalized messages (Adomavicius, Bockstedt, Curley, & Zhang, 2013; 

Tam & Ho, 2006; Wattal et al., 2012). Third, filtering and organizing information based 

on users’ stated preferences tends to reduce their information searching costs and 

perceived decision difficulty (Xiao & Benbasat, 2007; T. Zhang, Agarwal, & Lucas Jr, 

2011). Because most studies have been conducted in commercial contexts, the reason for 

engaging in product screening and selection is often explicitly stated in the studies as 

meeting users’ specific material interests. In other words, users’ evaluations of 

personalized information are primarily associated with pro-self motives.   

According to the value theory, IS personalization can be designed to elicit 

different motivational bases for people to carry out a targeted behaviour. In particular, 
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different forms of value primes can be incorporated in online messages to influence 

users’ subsequent evaluations of those messages. Because matching value-related 

information to encourage behavioural changes is inherently different from personalizing 

product or service offerings, merely providing behavioural suggestions based on users’ 

past behavioural history or stated preferences may not be sufficient to initiate behavioural 

changes, especially when users have no valid reasons for engaging in the changes.  

In the current research context, value matching is expected to influence users’ 

acceptance of specific behavioural suggestions. Specifically, past studies have shown that 

simply asking people to read value-related words or engaging in a value-related priming 

task can influence subsequent evaluative or behavioural outcomes (Maio, 2010; Pakizeh 

et al., 2007). In addition, prior research suggests that persuasion attempts to change 

attitudes or behaviours are likely to be effective when they are designed to address the 

motivational functions served by those attitudes or behaviours (Snyder et al., 2000). As 

the adherence to personal values are generally seen as a desirable way of behaving 

(Feather, 1995), implicitly or explicitly associating a focal behaviour with value concepts 

can influence people’s evaluations of the specific behaviour (Feather, 1995; Rohan, 

2000). That is, salient values can influence a behavioural choice by determining the 

perceived desirability of outcomes associated with those values (Feather, 1992). In the 

present paper, it is inferred that IS users are likely to hold more favourable responses to 

suggested behavioural changes when those online suggestions are selected to match than 

mismatch their important social values. Thus, it is expected that: 
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Proposition 1: the value matching design can be more effective than the value 

mismatching design for online persuasion. 

Hypothesis 1a: the value matching methods (vs. mismatching methods) in an IS 

application is likely to result in more favourable attitudes toward online 

persuasion appeals.  

Hypothesis 1b: the value matching methods (vs. mismatching methods) in an IS 

application is likely to result in more favourable behavioural intentions toward 

online persuasion appeals. 

3.3.2 The Comparison of Implicit and Explicit Matching Designs 

Prior IS research suggests that people’s needs or preferences can be collected 

either through the explicit preference elicitation method or through the implicit 

preference elicitation method (Xiao & Benbasat, 2007). In the explicit preference 

elicitation method, IS users are always aware that their prior online responses to 

preference questions will be used later to generate a small set of suggestions to match IS 

users’ preferences. In the implicit preference elicitation method, IS users are generally 

unaware of how particular online persuasion appeals are selected and presented to them.  

Although the explicit preference elicitation method is generally seen as to be 

superior to the implicit preference elicitation method to influence IS users’ acceptance of 

online recommendations (Kramer, 2007; Xiao & Benbasat, 2007), it may not necessarily 

apply to Green IS research settings for two reasons.  

First, value importance is strongly related to affective experiences with particular 

values, but relatively weakly supported by cogent arguments and past behaviour 
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experiences associated with the same values (Maio, 2010; Maio & Olson, 1998; Maio, 

Olson, Allen, & Bernard, 2001). In particular, consensually shared values tend to 

function as cultural truisms that are endorsed and accepted without people holding 

specific cognitive support for those values (Bernard et al., 2003b; Maio & Olson, 1998). 

As a result, people tend to consider particular values to be important when they attach 

strong positive feelings to these values (Bernard, Maio, & Olson, 2003a; Maio et al., 

2001). Further, some scholars have shown that asking people to deliberatively analyzing 

reasons for holding certain values may temporarily cause value change (Maio & Olson, 

1998). This effect may be stronger for self-transcendence values than self-enhancement 

values, because values that directly promote one’s own welfare tend to be more easily 

justified than values that concern others’ welfare (Batson, Thompson, Seuferling, 

Whitney, & Strongman, 1999; Bernard et al., 2003b). As value matching through an 

explicit method is more likely to evoke people to analyze the reasons for holding certain 

values as guide of their behaviour decisions than through an implicit method, it is 

expected that the use of explicit matching methods tends to be less effective to influence 

IS users’ acceptance of online persuasion appeals than its implicit matching counterpart.  

Second, as compared to the implicit elicitation method, the explicit elicitation 

method is more likely to be perceived by IS users as deliberative persuasion attempts to 

influence their attitudes and motivations. When IS users perceive the value matching 

procedures as inappropriate attempts or unsolicited biasing factors to sway their 

judgements and decisions, they may be motivated to correct for this possible source of 

bias (Lombardi, Higgins, & Bargh, 1987; Martin, 1986; Wegener & Petty, 1997). Thus, 



 

74 

 

the explicit matching method is more likely to lead IS users to discount their prior online 

responses in the subsequent behavioural judgements. Thus, it is proposed that:  

Proposition 2: the effectiveness of a value-matching/mismatching IS design for 

online persuasion is dependent upon the subtleness of the IS design. 

Hypothesis 2a: the presence of implicit (vs. explicit) value matching/mismatching 

methods is likely to result in more favourable attitudes toward online persuasion 

appeals. 

Hypothesis 2b: the presence of implicit (vs. explicit) value matching/mismatching 

methods is likely to result in more favourable behavioural intentions toward 

online persuasion appeals. 

3.3.3 The Cross-over Effects of Value-Related IS Designs 

Research on value priming has demonstrated that an intervention that activates 

achievement values can increase self-enhancing behaviours. However, such an 

intervention also tends to decrease the performance of behaviours that promotes opposing 

values, such as benevolence toward others (Maio, 2010). Research on moral behaviours 

(Aquino et al., 2009) has revealed that when situational factors activate self-interested 

motives, they tend to simultaneously reduce the accessibility of moral self-identity in the 

working self-concepts and consequently diminish its influence in moral judgements and 

behaviours. In addition, recent studies in organizational behaviour have examined the 

side effects of inducing achievement motives on people’s behavioural decisions in other 

domains. In particular, trying for high performance goals (Latham & Seijts, 1999; Shantz 

& Latham, 2009) can give the individual a great sense of achievement (Locke & Latham, 
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2002; Mento, Locke, & Klein, 1992). However, recent studies have suggested that setting 

challenging goals may turn an individual’s attention away from his or her own moral 

standards, reduce perceived moral relevance of a given task performance context 

(Barsky, 2008) and potentially motivate unethical behaviours (Catania, 2014; Ordóñez et 

al., 2009; Schweitzer et al., 2004; Welsh & Ordóñez, 2014a, 2014b). A recent study 

(Welsh & Ordóñez, 2014b) shows that people with specific high performance goals are 

more likely to engage in unethical behaviours than people who encouraged to do their 

best. Priming self-transcendence values such as fairness and kindness tends to reduce the 

negative effect of goal setting by activating one’s personal moral standards.  

As the value model posits that social values associated with environmental 

protection and conservation are placed on the self-transcendence end, it is inferred that 

primes associated with self-transcendence and self-enhancement value can produce 

different “carryover” effects on people’s general self-perceptions and attitudes towards 

being environmentally responsible. In the current research context, it is expected that IS 

design with self-transcendence value matching tends to have positive carryover effects on 

people’s general pro-environmental self-perceptions and attitudes, whereas IS design 

with self-enhancement value matching tends to have negative effects on the same 

outcome measures.  

The circumplex model of social values posits that self-enhancement values are 

diametrically opposed to self-transcendence values. An increase in endorsements of the 

importance of any one value tends to result in a decrease in endorsements of the 

importance of conflicting values (Bardi et al., 2009; Maio, 2010). In other words, as the 
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importance of values associated with environmental protection and conservation 

increases, it tends to lead to an importance reduction in self-enhancement values. In 

contrast, when people perceive their performance of pro-environmental behaviours for 

self-interested reasons, they tend to perceive self-transcendence values and goals as less 

important to their behaviours (Evans et al., 2013).  In addition, value-matching design is 

expected to have an indirect effect on cross-domain behavioural changes. Past research 

has shown that reminding people of self-enhancement reasons of performing one pro-

environmental act (i.e., car-sharing) tends to decrease the likelihood of their performing a 

different pro-environmental act (i.e., recycling) in an unrelated context. In contrast, 

reminding people of self-transcendence reasons of performing the same act tends to 

increase the likelihood of their performing another pro-environmental act (Evans et al., 

2013).  

In relation to the current research context, it is suggested that although IS-enabled 

value matching procedures tend to increase IS users’ tendencies of adopting specific 

online behavioural suggestions, different types of social values elicited through the value 

matching procedures may have different effects on IS users’ general pro-environmental 

orientations and behavioural tendency to support environmental causes. In particular, as 

compared to online persuasion attempts that match self-transcendence values, online 

persuasion attempts that match self-enhancement values are expected to have a 

comparable effect on users’ tendencies of practicing target behavioural suggestions but 

have opposite effects on users’ global attitudes and motivations towards supporting 

environmental protection and resource conservation. Thus, it is expected that: 
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Proposition 3: IS designs associated with self-transcendence values can have 

more positive cross-over effects on system users’ general pro-environmental 

orientations than IS designs associated with self-enhancement values. 

Hypothesis 3a: a self-transcendence value matching/mismatching design (vs. a 

self-enhancement value matching/mismatching design) is likely to result in more 

positive self-perceptions of being environmentally responsible. 

Hypothesis 3b:  a self-transcendence value matching/mismatching design (vs. a 

self-enhancement value matching/mismatching design) is likely to result in higher 

perceived importance of holding pro-environmental attitudes. 

Hypothesis 3c:  a self-transcendence value matching/mismatching design (vs. a 

self-enhancement value matching/mismatching design) is likely to result in more 

favourable intentions of engaging in cross-domain pro-environmental behaviours. 

 

Overall, the three sets of hypotheses were proposed to explain plausible diverse 

effects of an IS design principle on persuasion and environmental outcomes. Although 

the Hypothesis 1 on the value matching effect seems to be compatible with the “IS main 

effects” explanation from research on persuasive technology and Green IS, the 

predictions derived from the Hypothesis 2 and 3 cannot be deducted from the “IS main 

effects” explanation. In the following chapter, the hypotheses were further examined 

through a few empirical studies.  
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Chapter 4 

Studies – Research Design & Results 

4.1 Overview of Studies 

This research consists of two pilot studies and two full-scale studies, all of which 

are online experiments. The two pilot studies serve two general purposes: 1) they provide 

initial empirical support for the hypothesized value matching effects, and 2) they test the 

feasibility of designing, developing and implementing a stand-alone web application for 

the subsequent experiments.  

The two full-scale studies are designed to test the specific hypotheses. In 

particular, the first study (Study 1) mainly examines the extent to which IS-enabled value 

matching procedures would influence IS users’ acceptance of online behavioural 

suggestions and encourage their engagement in the recommended behaviours (i.e., the 

working hypotheses related to P1 & P2). Results obtained in Study 1 were used to modify 

the web application design for the second study (Study 2). Study 2 serves to test the three 

hypotheses related to the Proposition 3 and to conceptually replicate the main findings of 

Study 1. Also, the second study is designed to further examine the persistence of IS-

related persuasion effects over time. The Figure 4.1 presents the intended objectives and 

samples for each of the studies. The Table 4.1 provides a summary of specific study 

designs. 
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Figure 4.1 Summary of General Research Design 

 

 

 

 

 

Pilot Study 
1

•Test the persuasion effects of value matching (H1a & H1b); 

•Test the cross-over effects of value priming (H3a, H3b & H3c);

•Provide empirical support for the subsequent IS design;

•Test the feasibility of developing value-related features in a 
stand-alone web application

Pilot Study 
2

•Test the effect of value congruence on people's judgements;

•Replicate the findings obtained in the Pilot Study 1; 

•Test the persistence of value-related effects (H1a, H1b, H3a, H3b 
& H3c);

•Generate the detailed requirements for the subsequent IS 
development

Main Study 
1

•Specify the value-matching/mismatching procedures and contents 
based on the pre-survey results;

•Examine the persuasion effects of value-matching procedures in 
the stand-alone web application (H1a & H1b);

•Examine the difference between the explicit and implicit matching 
methods (H2a & H2b);

•Test the practicality of conducting multiple-session experiments 
online; 

Main Study 
2

•Test the cross-over effects of value priming (H3a, H3b & H3c);

•Address some limitations in the Main Study 1 by revising the 
value-matching procedures and behavioural categorizaiton in the 
web application;

•Examine the difference between the proximal and distal value-
matching methods;

•Re-produce the results obtained in the previous studies;

Undergrad 

business students 

with working 

experiences 

Intended Study Objectives Study Sample 

Undergrad 

business students 

with working 

experiences 

Amazon 

Mechanical Turk 

Workers in U.S. 

or Canada 

Amazon 
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Workers in U.S. 

or Canada 



 

 80 

Table 4.1 Summary of Specific Study Designs 

Construct/Concept 

(Proposition) 

Variable(s)/Operational Descriptions 

(Hypothesis) 
Experimental Conditions & Outcome Measures 

P1: Value 

Matching/Mismatching 

Design 

H1a & H1b - Value Matching: web contents 

associated with self-transcendence value primes 

were presented to those who indicated high 

importance ratings of pro-environmental values, 

whereas web contents associated with self-

enhancement value primes were presented to those 

who indicated low importance ratings of pro-

environmental values. 

 

H1a & H1b - Value Mismatching: web contents 

associated with self-transcendence value primes 

were presented to those who indicated low 

importance ratings of pro-environmental values, 

whereas web contents associated with self-

enhancement value primes were presented to those 

who indicated high importance ratings of pro-

environmental values. 

Pilot Study 1 & 2:  

 Self-transcendence vs. self-enhancement value 

primes were presented in terms of the expected 

outcomes of engaging in each of the 

recommended behavioural suggestions. 
 The importance ratings of pro-environmental 

values were measured based on the social 

value measure (S.H. Schwartz, 1992). 
 

Main Study 1 & 2: 

 Matching/mismatching value design 

procedures were designed and realized in a 

stand-alone web application. 
 Self-transcendence vs. self-enhancement value 

primes were presented throughout the web 

application, including specific behavioural 

suggestions; expected outcomes and feedback 

on an online pledge submission. 
 The importance ratings of pro-environmental 

values were estimated based on the work value 

measure (Cable & Edwards, 2004) in Main 

Study 1 and social value measure (S.H. 

Schwartz, 1992) in Main Study 2. 
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Construct/Concept 

(Proposition) 

Variable(s)/Operational Descriptions 

(Hypothesis) 
Experimental Conditions & Outcome Measures 

P1: Persuasion 

Effectiveness 

H1a: Attitudes towards online persuasion appeals 

H1b: Behavioural intentions toward online 

persuasion appeals 

Pilot Study 1 & 2, Main Study 1 & 2: 

 Attitudes towards online persuasion appeals 

were measured with six semantic differential 

items ranging from 1 to 9 with different end-

points. 
Pilot Study 2: 
 Behavioural intentions toward online 

persuasion appeals were assessed based on the 

measure of Ajzen et al. (2011).  
Main Study 1&2: 

 Behavioural intentions toward online 

persuasion appeals were assessed based on the 

number of online pledge submissions.  
P2: Subtleness of 

Value-

Matching/Mismatching 

Design 

H2a & H2b – the degree of subtleness was 

operationalized through the implicit versus explicit 

IS design. In particular, the implicit design was 

assumed to be subtler than the explicit design, as 

system users were generally unaware of the value-

matching/mismatching procedures in the implicit 

design. 

Main Study 1 & 2: 

 In the explicit design, a message was displayed 

prior to the behavioural suggestion page to 

inform participants that all the online 

behavioural suggestions and other web 

contents were selected based on their previous 

responses to the value measure. In the implicit 

design, no such message was displayed. 
P2: Persuasion 

Effectiveness 

H1a: Attitudes towards online persuasion appeals 

H1b: Behavioural intentions toward online 

persuasion appeals 

Main Study 1 & 2: 

 Attitudes towards online persuasion appeals 

were measured with six semantic differential 

items ranging from 1 to 9 with different end-

points. 
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Construct/Concept 

(Proposition) 

Variable(s)/Operational Descriptions 

(Hypothesis) 
Experimental Conditions & Outcome Measures 

 Behavioural intentions toward online 

persuasion appeals were assessed based on the 

number of online pledge submissions. 
P3: Cross-over effects 

on general 

environmental 

orientations 

H3a: Self-perceptions of being environmentally 

responsible 

H3b: Perceived importance of holding pro-

environmental attitudes 

H3c: Intention of engaging in cross-domain pro-

environmental behaviour 

Pilot Study 1 & 2:  

 Participant’s environmental self-perception 

was assessed using a 5-item measure adapted 

from Aquino and Reed II (2002). 
 Behavioural intention was assessed using two 

measures. One measure was participants’ 

willingness of making suggestions to support 

large-scale organizational changes for 

corporate environmental sustainability, and the 

other was participants’ charitable donation to 

environmental causes. 
Main Study 2: 

 Perceived importance of holding pro-

environmental attitudes was assessed using the 

consequentialism measure from T.A. Krep and 

Monin (2014) and the personal involvement 

measure from Blankenship, Wegener and 

Murray (2012). 

 Behavioural intention was assessed based on 

participants’ charitable donation to 

environmental causes. 
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4.2 Pilot Study 1 

The main objective of the Pilot Study 1 is to provide an initial test of the value 

matching effect. That is, IS users are expected to be more likely to hold favourable 

responses to online behaviour suggestions when those suggestions are designed to match 

than mismatch their important social values. Findings for the value matching effect were 

obtained to provide empirical support for the subsequent design and development of a 

stand-alone IS application. In this pilot study, participants were asked to evaluate a list of 

behavioural suggestions for resource conservation. The social meanings underlying those 

behavioural suggestions were manipulated based on the circumplex model of social 

values (S. H. Schwartz, 1992), with the behavioural suggestions either being associated 

with self-transcendence values or self-enhancement values. In addition, this pilot study 

examines the extent to which the two primed social value concepts would have different 

effects on participants’ general environmental orientations and their behaviours in 

another of domain of environmental conservation. Specifically, it is predicted that online 

information highlighting self-transcendent reasons tends to increase study participants’ 

perceived importance of being environmentally responsible, whereas information 

highlighting self-enhancement reasons tends to reduce the participants’ concerns about 

resource conservation. 

4.2.1 Study Design & Method 

Fifty undergrad business students at Queen’s university signed up to take part in 

the study in exchange for bonus credit to be allocated to one of their courses, with forty-

six completing the first experiment session and thirty-nine finishing the second 
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experiment session. Student participants with previous working experiences were 

recruited through the faculty research pool. After signing up and reviewing the letter of 

information and informed consent, they were provided with a web link to the pilot study. 

Table 4.2 Pilot Study 1- Four Experimental Conditions & Sample Size in Each of 

the Conditions 

 
Low-Importance High-Importance 

Self-Transcendence 
n1=14 

n2=13 

n1=9 

n2=9 

Self-Enhancement 
n1=11 

n2=7 

n1=8 

n2=7 

The design of the first pilot study was a 2 (Social Values: Self-transcendence vs, 

Self-enhancement) x 2 (Environmental Value Importance: High vs. Low) between-

subjects factorial design. Study participants were informed that the study consisted of two 

sessions. At the outset of the first session, they were asked to report their socio-

demographic information, social values and their resource-related consumption 

behaviours in the last week. Then, they were presented with a hypothetical scenario. In 

that scenario, they were encouraged by their firms to reduce their work-related resource 

consumption and they were asked to voluntarily make online pledges to practice a list of 

recommended behaviours via the firm’s website. Each participant was randomly assigned 

to one of the two study conditions in which a specific version of the firm’s initiative was 

presented. In the self-transcendence outcome conditions, participants were told that 

reducing resource consumption at work was for firm’s environmental impacts and social 

Social Value 

Accessibility 

Value Importance 
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responsibility and they were encouraged to make online pledges to reduce their own 

carbon footprints at work. In the self-enhancement outcome condition, participants were 

told that reducing resource consumption at work was for the firm’s net profitability and 

business competiveness and they were encouraged to make online pledges to earn 

additional monetary bonus. Participants were asked to read the web content carefully and 

select one or more recommended practices for which they were willing to sign an online 

pledge with their initials to express their personal commitment. After submitting their 

online pledges, participants were asked to report their attitudes toward the firm’s 

initiative, followed by a thought listing task to describe any thoughts and feelings they 

had while they were making their judgements on signing those online pledges.  

A notification e-mail with a web link to the follow-up questionnaire was sent out 

to all the student participants seven days after the first experiment session. In the 

beginning of the follow-up questionnaire, participants were asked to re-assess their 

attitudes toward the firm’s initiative and to report their perceptions of the firm’s decision 

on reducing employees’ resource consumption. Next, participants were asked to recall the 

actions that they had signed online pledges in the previous study session and report the 

level of involvement with the firm’s initiative and behavioural intention. To measure 

potential behaviour changes in other pro-environmental domains, participants were then 

presented with a list of potential large-scale organizational changes and were asked to 

report their willingness to make personal suggestions to support those changes in a future 

job. In the end of the follow-up session, participants were invited to enter a draw with an 

option to allocate a proportion of the winnings to specific charitable causes. 
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4.2.2 Measures 

Schwartz (1992)’s social value measure was adapted to measure participants’ 

social value priority in a work-related context. Two items of this measure (i.e., a. unity 

with nature and b. protect the environment) were combined in the analysis to indicate 

participants’ perceived importance of environmental value (α=.74). Participants were 

designated as low or high on environmental value importance on the basis of a median 

split (medium=2.5)9. To assess participants’ attitudes toward the resource conservation 

initiative, six semantic differential items ranging from 1 to 9 with the different end-points 

(e.g., bad-good, undesirable-desirable, negative-positive) were used (α=.94). To assess 

changes in participants’ environmental self-perception, a 5-item measure adapted from 

Aquino and Reed II (2002) was used to ask participants the extent to which they think 

environmental protection and resource conservation reflects their core values and beliefs 

on a 7-point scale (α=.85). To examine cross-domain pro-environmental behavioural 

changes, participants were first asked to report the extent to which they are willing to 

personally suggest specific actions to the firm’s supervisors or managers on a 7-point 

scale (1=definitely will not; 7 definitely will). In addition, a list of charitable causes was 

presented to those who agree to enter into a draw and to donate part or all of the winning 

                                                 

9 The procedure of medium split was used with two purposes. First, it was intended to test the extent to 

which the medium score of participants’ value importance ratings could be used as a potential parameter in 

the design of a stand-alone web application to identify and categorize participants into a green or non-green 

group as well as to realize the value-matching/mismatching feature. Second, it was done to test the extent to 

which the categorization based on the medium score would be adequate to examine different persuasion 

effects in the subsequent main-scale experiments. Additional ANCOVA analyses were conducted with the 

original continuous measure of participants’ environmental value impotence and the interaction term as two 

covariates. The results were added as footnotes in the Results section.     
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money to charities. The absolute and relative amounts of money donated to the 

environmental cause were used as cross-domain behavioural measures (See Appendix A 

for these measures). 

4.2.3 Results 

4.2.3.1 The effect of social value type and value importance on attitudes toward 

the firm’s initiative 

The attitudinal measures were submitted to a 2 x 2 ANOVA with social value 

type and pro-environmental value importance as independent variables. The results 

suggest that participants’ attitudes toward the company's initiative were influenced jointly 

by the study condition and their environmental value ratings. The interaction effect was 

significant (F(1, 41)=3.48; p=.07)1011. In particular, under the self-enhancement 

condition, those who held high-level (vs. low-level) importance of environmental values 

tended to report less (vs. more) favourable attitudes (means=7.20 vs. 8.35) (F(1, 

41)=4.12; p=.06). 

 

 

 

                                                 

10 The result derived from ANCOVA indicated a comparable interaction effect (F(1, 41)=3.16; p=.08). 

11 Because of the small sample sizes of the two pilot studies, a less conservative cut-off value (p<=.10) was 

used for the significant tests to mitigate a potential type II error (i.e., retaining a false null hypothesis). In 

Main Study 1 and 2, the conventional cut-off value of 0.05 was used for all the significant tests.   
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Figure 4.2 Pilot Study 1-The Effects of Displayed Social Values and Value 

Importance on Attitudes toward the Conservation Initiative 

 

4.2.3.2 The effect of social value type and value importance on pro-environmental 

self-perception 

To examine the extent to which participants’ pro-environmental self-perceptions 

differed based on social value type and perceived importance of environmental value, an 

ANOVA of social value type and value importance on the measure of pro-environmental 

self-perception (α=.90) was conducted. The result indicates that the effect of participants’ 

initial importance ratings on the environmental values was significant (F(1, 41)=5.33; 

p=.03)12. Those who held high-level (vs. low-level) importance of environmental values 

were more (vs. less) likely to identify themselves as being environmentally responsible 

                                                 

12 A similar result was obtained from an ANCOVA (F(1, 41)=16.58; p<.001). 
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(means=5.63 vs. 4.65). The effect of displayed social value type on the self-perception 

was significant (F(1,41)=3.01; p=.09). Specifically, participants under the self-

enhancement condition tended to be less likely than those under the self-transcendence 

condition to endorse the statements regarding pro-environmental self-perception 

(means=4.68 vs. 5.35)( F(1,41)=3.01; p=.09). 

Figure 4.3 Pilot Study 1-The Effects of Displayed Social Values and Value 

Importance on Pro-environmental Self-Perception 

 

  

 

4.2.3.3 The effect of social value type and value importance on cross-domain 

behavioural outcomes 

Because the distributions of the donation-related responses violate the normality 

assumption, four variables were created prior to the analysis. The absolute amount of 

draw winnings donate to any charitable causes was rank-ordered. The absolute amount of 
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draw winnings donated to environmental causes was calculated and then rank-ordered. 

The relative amount of draw winnings donated to environmental causes was rank-

ordered. A categorical variable was created to indicate whether a participant allocated 

any amount of draw winnings to the environmental causes. 

Figure 4.4 Pilot Study 1- The Relation of Displayed Social Values and The Amounts 

of Donation to Environmental Causes 

  
 

Spearman rank correlation analyses were conducted with the amounts of donation 

and the displayed social value type as variables. The results suggest that both the absolute 

and relative amounts of winnings donated to environmental causes significantly differed 

by the study condition. Participants in the self-transcendence condition were more likely 

than those in self-enhancement condition to allocate their potential winnings to support 

environmental causes (Relative amount: rho=.49, p<.01; Absolute amount: rho=.57; 
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p<.01). Similar results were also obtained from Chi-Square analyses (χ²(1, n =33) = 6.35, 

p=.01). 

 

Figure 4.5 Pilot Study 1- The Relation of Displayed Social Values and The Number 

of Participants Who Made Donations to Environmental Causes  

 
 

 

In terms of participants’ willingness to make personal suggestions on 

environment-related organizational changes, social value type and value important were 

submitted to an ANOVA with the willingness measure of a particular suggestion as a 

dependent variable. Findings indicate that participants’ perceived importance of 

environmental values had significant effects on the willingness of suggesting two 

organizational changes. Compared to those with low-levels of value important, 

participants with high levels of value importance were more willing to suggest their 
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organizations to 1) purchase carbon offsets (F=(1, 35)= 6.52; p=.02) and 2) mandate 

paperless practices (F=(1, 35)= 3.18; p=.05). A significant interaction effect was also 

observed for the suggestion of mandating paperless practices in office (p=.09).  

 

Figure 4.6 Pilot Study 1- The Effects of Displayed Social Values and Value 

Importance on Participants’ Willingness to Support Environmental-Related 

Organizational Changes 
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4.2.4 Discussion 

The results of this pilot study are generally consistent with the prediction of the 

value matching effect. More specifically, the study reveals that IS users’ evaluation of 

online behavioural suggestions can be in part influenced by the social values attached to 

those suggestions. It shows that when the same set of behavioural suggestions was 

associated with self-transcendence or self-enhancement values, it could result in different 

evaluations, depending on how participants prioritized the two different value types.  

Findings in this study also provide some evidence that behavioural decisions 

based on self-transcendence or self-enhancement reasons could also contribute to 

different cross-over effects, and those effects were somewhat independent of participants’ 

personal social value priorities. As hypothesized, the results suggest that participants who 

pledged resource conservation practices with pro-self reasons were less likely to endorse 
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statements regarding pro-environmental self-perceptions than those who pledged the 

same practices with pro-social reasons. In terms of behavioural outcome, it is also found 

that participants in the self-enhancement condition tended to allocate significantly less 

amount of their winnings to support environmental causes than those in the self- 

transcendence condition. 

While this pilot study demonstrates the hypothesized effects, there were two 

issues to be addressed. First, although the matching effect on participants’ evaluation on 

online behavioural suggestions were observed, it remains unknown the extent to which 

the effect would change when both of the values were presented with the behavioural 

suggestions. Specifically, past research on social values showed that simultaneously 

eliciting both self-enhancement and self-transcendence motives tended to increase 

decision difficulty. Thus, it is necessary to empirically test the effect prior to developing 

the IS application for the subsequent full-scale experiments.  Second, the findings seem 

to suggest that the self-enhancement manipulation alone tended to deteriorate 

participants’ pro-environmental self-perceptions and behavioural tendencies. However, it 

was unclear whether the negative spillover effect would be mitigated when participants 

were also reminded of the self-transcendence reasons for resource conservation practices. 

An empirical test on this can help to inform IS developers why IS applications for 

improving environmental sustainability might not be optimized by associating 

behavioural recommendations with both self-enhancement and self-transcendence values. 

These two issues were addressed in the second pilot study. 



 

95 

 

4.3 Pilot Study 2 

The purpose of this pilot study was to examine the extent to which eliciting social 

values at the opposite ends of self-enhancement and self-transcendence dimension would 

influence study participants’ judgements on online behavioural recommendations and 

their environmental orientations in general. It was suggested that simultaneously 

associating both self-enhancement and self-transcendence values with resource 

conservation practices tended to increase participants’ subjective ambivalence and thus 

further weaken the attitude-behaviour consistency. In other words, it was expected that 

the persuasive effect of online information tended to be enhanced when behaviour 

suggestions were justified by motivationally congruent social values, but to be lessened 

when they were justified by motivationally incongruent social values. 

4.3.1 Study Design & Method 

One hundred and fifty undergrad business students at Queen’s university signed 

up to take part in the study in exchange for bonus credit to be allocated to one of their 

courses, with one hundred and forty-four completing the first experiment session and one 

hundred and twenty-two finishing the second experiment session. Same as the Pilot Study 

1, student participants with previous working experiences were recruited through the 

faculty research pool. After signing up and reviewing the letter of information and 

informed consent, they were provided with a web link to the pilot study. 
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Table 4.3 Pilot Study 2- Eight Experimental Conditions & Sample size in Each of 

the Conditions  

 
Value Importance 

Value Congruence Displayed Social Values 
Low-

Importance 
High-

Importance 

Congruent Values  Self-Enhancement Outcomes 
n1=19 

n2=18 

n1=16 

n2=15 

Congruent Values Self-Transcendence Outcomes 
n1=14 

n2=12 

n1=18 

n2=18 

Incongruent Values  Self-Enhancement Outcomes 
n1=21 

n2=20 

n1=15 

n2=15 

Incongruent Values Self-Transcendence Outcomes 
n1=21 

n2=20 

n1=14 

n2=14 

 

The design of the second pilot study was a 2 (Social Values: Self-transcendence 

vs, Self-enhancement) x 2 (Value Congruence: Congruent Values vs. Incongruent 

Values) x 2 (Environmental Value Importance: High vs. Low) between-subjects factorial 

design. Study participants were informed that the study consisted of two sessions. At the 

outset of the first session, they were asked to report their socio-demographic information, 

social values and their resource-related consumption behaviours in the last week. Then, 

they were presented with a hypothetical scenario in which they were encouraged by their 

firms to reduce their work-related resource consumption and they were asked to 

voluntarily make online pledges to practice a list of recommended behaviours via the 

firm’s website. Participants were then randomly assigned to one of the four conditions in 

which they first received different information on the organizational motives for initiating 
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behavioural changes (i.e., Congruent Values: for organizational profit only, for 

environment only; Incongruent Values: for both organizational profit and environment) 

and on the expected behavioural outcomes (i.e., Self-transcendence Value: pro-self 

benefits vs. Self-enhancement Value: pro-environment benefits). In the two congruent 

value conditions, participants were told that reducing resource consumption at work was 

either for the firm’s net profitability or for the firm’s social responsibility. In the two 

incongruent value conditions, participants were told that the purpose of the same 

initiative was to achieve both profit increase and environmental sustainability. 

Participants were then informed to sign one or more online pledges with their initials to 

indicate their commitment to engage in the suggested practices for resource conservation. 

Similar to the Pilot Study 1, in the self-enhancement outcome condition, behavioural 

suggestions were displayed with monetary bonus which participants could gain. In the 

self-transcendence outcome condition, the same behavioural suggestions were displayed 

with carbon footprints that participants could eliminate.  

After submitting their online pledges, participants were asked to report their 

attitudes toward the firm’s initiative, followed by a thought listing task to describe any 

thoughts and feelings they had while they were making their judgements on signing those 

online pledges. Next, participants were asked to report their felt ambivalence towards 

those online pledges as well as their self-perceptions on being environmental responsible 

in general. Different from the first pilot study, immediately after the post-commitment 

measures, participants were asked to report their willingness to make personal 

suggestions to support various environment-related initiatives in a future job. Then, they 
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were invited to enter a draw with an option to allocate a proportion of the winnings to 

specific charitable causes. Changing the order of the two measures was to explore 

whether the immediate and delayed effects of making online pledges on cross-domain 

environmental behaviour measures would be similar or different. 

An email to notify all the participants for a follow-up session was sent out seven 

days after the first study session. In the beginning of the follow-up questionnaire, 

participants were asked to report their resource-related consumption behaviours in the 

last week. Participants were then asked to re-assess their attitudes toward the firm’s 

initiative and to report their perceptions of the firm’s decision on reducing employees’ 

resource consumption. Next, participants were asked to recall the actions that they had 

signed online pledges in the previous study session and report the level of involvement 

with the firm’s initiative and behavioural intention. In the end of the follow-up 

questionnaire, a different thought listing task was presented to examine whether 

participants perceived the recommended behaviours differently in terms of the 

psychological functions served. Specifically, each participant was presented one of the 

three versions of belief elicitation instruction to report one of the first three types of 

beliefs (i.e., instrumental, social expressive or value expressive), then report affect and 

the remaining two types of beliefs. 

4.3.2 Measures 

The measures of social values (α=.77), attitudes toward the firm’s initiative of 

resource conservation (α=.88) and pro-environmental self-perception (α=.72) and cross-

domain behavioural outcomes were the same as those used in the first pilot study. In 
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addition to those measures, the second pilot study included 1) a measure (Priester & 

Petty, 1996) to examine participants’ subjective ambivalence toward the resource 

conservation initiative (α=.82) and a measure (Ajzen, Joyce, Sheikh, & Cote, 2011) to 

examine participants’ behaviour tendencies towards their previously pledged actions 

(α=.95). To collect participants’ thoughts about different functions of changing resource-

related practices at work, the belief elicitation instruction adapted from Ennis and Zanna 

(2000) was used (See the Appendix B).   

4.3.3 Results 

4.3.3.1 The effect of value congruence and value importance on participants’ felt 

ambivalence on the firm’s resource conservation initiative 

To examine the effects of highlighting conflicting values on participants’ felt 

ambivalence, the subjective ambivalence measures were first submitted to a 2 x 2 

ANOVA with value congruence (congruent vs. incongruent) and value importance level 

(high vs. low) as independent variables. The results reveal that the value congruence and 

value importance yielded a significant interaction effect on felt ambivalence ratings (F(1, 

133)=5.89; p=.02)13. In the incongruent value condition in which both of the conflicting 

value types were mentioned, participants who reported high levels of environmental 

importance indicated stronger ambivalent feelings towards their pledge decisions as 

                                                 

13 The result from a ANCOVA with the continuous measure of value importance ratings was comparable 

(F(1,133=6.16; p=.01)). 
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compared to those who reported low levels of environmental importance (means=3.66 vs. 

2.76)(F(1, 133)=5.32; p=.02). 

Figure 4.7 Pilot Study 2- The Effects of Displayed Value Congruence and 

Participants’ Environmental Value Importance on Subjective Ambivalence 

Towards Behavioural Decisions 

 

To examine the extent to which expressed attitude and ambivalence in the first 

session would account for the change in reported behavioural intention in the second 

session (7 days later), attitude and ambivalence measures were centered first and then 

multiplied to calculate an interaction variable. Next, the attitude measure, the 

ambivalence measure and the interaction variable were entered as independent variables 

in the regression with behavioural intention measure as a variable. The overall regression 

model was significant (R²=.15, F(3,115)=6.18, p<.001). In particular, results revealed a 
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significant effect of attitude on behavioural intention (β=.38; p<.001) and a significant 

interaction effect of attitude and ambivalence on behavioural intention (β=.20; p<.001).  

Table 4.4 Pilot Study 2- Results of the Effects of Felt Ambivalence, Attitudes toward 

the Firm’s Conservation on the Follow-Up Measure of Behavioural Intention 

(n=112) 
Model Summary  

R²=.15; F(3, 115)=6.18;p<.001 

Coefficients (DV: Behavioural Intention at T2)  

 B SE B β t Sig. 

(Constant) -6.80 .16  -42.40 <.001 

a. Attitudes towards the firm 

initiative (T1) 
.59 .16 .38 3.78 <.001 

b. Felt Ambivalence (T1) -.03 .09 -.03 -.31 .75 

axb. Attitudes x Ambivalence (T1)  -.15 .07 -.20 -2.10 .04 

 

 

This finding indicates an indirect effect of value congruence on attitude-behaviour 

consistency through its impact on study participants’ felt ambivalence. More specifically, 

the observed interaction effect suggests that higher ambivalence which was partially 

related to value incongruence tended to result in lower level of consistency of attitude and 

behaviour. In other words, participants’ reported attitudes in the incongruent value 

conditions were less predictive of their behaviours than those in the congruent value 

conditions. 

4.3.3.2 The effect of value congruence, value type and value importance on pro-

environmental self-perception 

To examine the effects of highlighting conflicting values on pro-environmental 

self-perception, the self-perception measures were first submitted to a 2 x 2 ANOVA 
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with value importance level (high vs. low) and the value congruence level (congruent vs. 

incongruent) as independent variables. Consistent with the results obtained in the Pilot 

Study 1, the effect of value importance on pro-environmental self-perception was 

significant (means=4.21 vs. 3.85)(F(1,134)=10.48, p=.002)14. The effect of IS-

highlighted value condition on the self-perception was also found to be significant 

(F(1,134)=4.22, p=.04). Specifically, under the congruent value (vs. incongruent value) 

conditions, participants were tended to be more (vs. less) likely to endorse the statements 

regarding pro-environmental self-perception (means=4.14 vs.3.90). A post hoc analysis 

shows that the change was mainly driven by those who held high levels of environmental 

values (means=4.37 vs. 4.03) (F(1,61)= 5.63, p=0.02). 

Figure 4.8 Pilot Study 2- The Effects of Value Congruence and Value Importance on 

Pro-Environmental Self-Perception 

  

                                                 

14 The ANCOVA result was similar to that obtained from the ANOVA (F(1,134)=26.74, p<.001). 
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The type of social values of engaging in each action was then submitted to 

ANOVA as an additional independent variable to examine its effects on changes in pro-

environmental self-perception measures. The result indicates a three-way interaction 

(F(1, 130)=6.70; p=.01). In the value congruent conditions, the interaction effect of self-

enhancement and self-transcendence outcomes and value importance on pro-

environmental self-perception was consistent with that derived in the pre-test study 1 

(F(1, 63)=2.91; p=.09). In the value incongruent conditions (F(1, 67)=3.83, p=.06), the 

presence of self-enhancement outcomes tended to polarize the environmental self-

perception between the low-level and high-level value importance groups(F(1, 67)=9.44, 

p=.004) (means=3.70 vs. 4.21), whereas the presence of the self-transcendence outcomes 

yielded comparable effects in both the groups (means=3.86 vs. 3.92)(F(1, 67)=1.27, 

p=.28). 
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Figure 4.9 Pilot Study 2-The Effects of Value Congruence, and Displayed Value 

Types and Environmental Value Importance on Attitudes toward The Resource 

Conservation Initiative 

Value-Incongruent Conditions 

 
 

Value-congruent Conditions 
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4.3.3.3 The effects of social value type and value congruence on cross-domain 

behavioural outcomes 

The analysis procedures for examining the effects of IS interaction and value 

importance on donation outcomes were similar as those used in the first pilot study. 

Specifically, the absolute amount of draw winnings donated to any charitable causes was 

rank-ordered. The absolute amount of draw winnings donated to environmental causes 

was calculated and then rank-ordered. The relative amount of draw winnings donated to 

environmental causes was rank-ordered. A categorical variable was created to indicate 

whether a participant allocated any amount of draw winnings to environmental causes. 

The results were consistent with those yielded in the Pilot Study 1. Both the 

absolute and relative amounts of winnings donated to environmental causes were found 

to be significantly differed by the value type (i.e., self-enhancement and self-

transcendence outcomes) (Relative amount: rho=.24; p=.009; Absolute amount: 

rho=.25; p=.005)). Similar results were obtained in Chi-Square analyses (Displayed 

social values: χ²= (1) = 6.01, p <.05; Value Congruence: χ²= (1) = 3.94, p =.53). 

However, the effects of value congruence on pro-environmental donation was not evident 

(Relative amount: rho=0.27.; p=.77; Absolute amount: rho=.026; p=.76).  

 

 

 

 



 

106 

 

Figure 4.10 Pilot Study 2-The Relation of Displayed Social Values and The Amounts 

of Donation to Environmental Causes 

 

  

 

Figure 4.11 Pilot Study 2-The Relation of Displayed Social Values and The Number 

of Participants Who Made Donations to Environmental Causes 
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4.3.3.4 Discussion 

The Pilot Study 2 tested the extent to which the display of conflicting social 

values online would influence the effect of online persuasion attempts on IS users’ 

evaluation on the resource conservation initiative. The results indicate that although the 

value congruence manipulation did not have a significant effect on IS users’ attitudes, it 

did influence IS users’ subjective ambivalence toward their pledge submission decisions. 

More specifically, study participants tended to experience stronger ambivalent feelings 

towards the online behaviour suggestions when the resource conservation practices were 

associated with both self-enhancement and self-transcendence values than when they 

were associated with either one type of the social values. The findings suggest that pro-

self and pro-environmental values for carrying out specific behaviours are not compatible 

but inherently conflicting. Thus, the results may pose some questions on a Green IS 

design principle. In particular, many previous Green IS studies embed an implicit 

assumption that displaying online feedback on self-interested benefits (e.g., saving 

money) and environmental impacts (e.g., reducing carbon dioxide emissions) can 

increase perceived desirability of suggested behaviours and thus additively contribute to 

motivating behavioural change in favour of environmental sustainability. However, the 

results derived from this pilot study seem to suggest that such an assumption cannot be 

warranted. On the contrary, the findings reveal that the co-presence of motivationally 

conflicting values in an IS application will potentially increase IS users’ decision 

difficulty which in turns will further weaken the attitude-behaviour consistency.  
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With regard to the cross-over effects, the results were mostly consistent with 

those yielded in the Pilot Study 1. The results indicate that as compared to those who 

pledged the resource conservation practices with self-transcendence outcomes, 

participants who pledged the same practices with self-enhancement outcomes were less 

likely to endorse statements regarding pro-environmental self-perceptions and less likely 

to donate their winnings to support environmental causes.  

The two pilot studies provided some empirical support for the two main 

hypothesized effects (H1 & H3). With regard to the value matching effect, study findings 

show that matching online web content to IS users’ social priority can potentially 

improve persuasion results and lead to favourable attitudes towards online behavioural 

suggestions. The Pilot Study 2 further justified the need of implementing a matching 

procedure in an IS application, as it shows that the online persuasion effects of 

associating behavioural recommendations with both self-enhancement and self-

transcendence values may not be optimal. In terms of the hypothesized cross-over effect, 

results of the two pilot studies provided evidence of its existence. In particular, findings 

imply that participants’ pro-environmental self-perception tended to be diminished after 

they pledged the resource conservation practices for pro-self reasons, whereas the green 

self-perception tended to be reinforced after they pledged the same practices for pro-

social reasons. The similar effect was also observed in the cross-domain behaviour 

outcomes. That is, participants in the self-transcendence outcome conditions tended to 

allocate more winnings to support environmental causes. The effect was obtained in the 
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experiment session as well as in the follow-up session which was conducted seven days 

after the initial experiment. 

4.4 Main Study 1 

The main objective of the first full-scale experiment is to provide initial support 

for the Hypotheses 1 and 2. A stand-alone IS application was developed and implemented 

for the online experiment. Findings derived from the two pilot studies were incorporated 

into the system design requirements in five ways. First, the task structure and procedures 

used in the two pilot studies were incorporated into the web application design. Second, 

the scripts for the self-enhancement/self-transcendence value manipulation were used as 

part of the web content for the value matching/mismatching procedures. Third, post-hoc 

analyses indicate that the list of behaviour suggestions used in the pilot studies was 

mostly perceived as having social connotations of environmental protection by default. 

The self-enhancement value manipulation may not be effective to change participants’ 

original perceptions on those practices. Thus, the stand-alone web application was 

designed with a database table to store two different sets of behavioural suggestions for 

the matching/mismatching procedures. Forth, outcome measures used in the pilot studies 

were programmed in the web application for IS post-interaction evaluations. Lastly, the 

second pilot study included an open-ended question to elicit participants’ thoughts about 

different functions of resource conservation. The result suggests that function-related 

beliefs were substantially different in terms of their contents and affect appraisals. To 

incorporate this finding, the same belief elicitation script used in the pilot study was 

included in the pre-study survey. Responses related to the utilitarian and value-expressive 



 

110 

 

functions were used in the web interface as part of the value matching/mismatching 

manipulation. 

4.4.1 Pre-Study Survey 

Prior to the development of a stand-alone IS application, an online survey was 

conducted for building an initial database and estimating key parameters in the IS 

application for the Study 1. In particular, the survey was administrated to measure 

different participants’ value priorities at work and estimate the influence of value 

priorities on the evaluations of different online behaviour suggestions and on the 

motivational nature of supporting pro-environmental initiatives. Regression models were 

generated for estimating participants’ pro-environmental value importance in the Study 1. 

The aggregated survey results were used in the database to label different behavioural 

suggestions as green suggestions versus non-green suggestions. 

4.4.1.1 Survey Procedures 

The survey consisted of two parts (for specific study materials, see the Appendix 

C), both of which were administrated on the Qualtrics15. In the first part of the survey, 

study participants with previous working experiences were asked to complete a short 

questionnaire on work-related practices. In that questionnaire, participants were asked to 

first indicate their socio-demographic information, work value priorities and behavioural 

propensity to corporate sustainable practices. Then, they were asked to write down their 

                                                 

15 Qualtrics is a web-based application for creating and conducting online surveys (www.qualtrics.com). 

file:///D:/2016-Thesis/www.qualtrics.com
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perceived functions of performing sustainable practices at work. At the end, participants 

were asked to indicate if they were willing to be contacted again for taking part in the 

second part of the survey.  

The second questionnaire was sent out to those who gave permissions to be re-

contacted 7~10 days after the completion of the first questionnaire. In the second 

questionnaire, participants were asked to first indicate their work value priorities again on 

a different measure. They were then asked to read 20 behavioural suggestions which were 

randomly selected from a set of 59 behavioural suggestions. For each suggestion, the 

participants were asked to indicate their willingness of voluntarily making an online 

pledge to practice the recommended behaviour and write down their feelings and/or 

thoughts when making their judgments on the online suggestion. At the end, participants 

were asked to report their perceived pro-environmental self-identities and general 

motivations for supporting pro-environmental initiatives. 

4.4.1.2 Sampling Frame & Response Rates 

The participants were recruited from Amazon Mechanical Turk1617 and the sample 

was drawn from those who have had at least some working experiences and reside in the 

                                                 

16 Amazon Mechanical Turk is an internet-based crowdsourcing marketplace in which prospective 

participants can be recruited to take part in academic research projects (https://requester.mturk.com/; Adam 

et al., 2012). 
17 Although the use of Amazon Mechanical Turk (M-Turk) and other crowdsourcing platforms for 

academic research raised some concerns on research reliability and validity, a number of scholars have 

addressed those concerns through empirical studies and conceptual articles. In terms of response reliability, 

empirical findings suggest that most workers of M-Turk do provide accurate and consistent responses to 

demographic questions (Rand, 2012) and psychometric measures (Buhrmesters et al., 2012). In addition, a 

number of classic studies in behavioural economics and cognitive psychology have been successfully 

replicated by using M-Turk samples (Berinsky et al., 2012; Paolacci et al., 2010). In terms of research 

https://requester.mturk.com/
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United States or Canada. The response summary from the Qualtrics shows that among 

those who started the first part of the survey, 74% completed the first questionnaire 

(n=782), with 56% giving permissions to be re-contacted by e-mail for participating in 

the second questionnaire (n=595). Among those who were re-contacted, 65% took part in 

the second part of the study (n=387), with 59% completing the questionnaire (n=351). In 

total, 351 participants completed both of the questionnaires. The overall response rate for 

the pre-study survey is 33%. 

4.4.1.3 Survey Instruments 

Two different measures on value priorities were used in the first and second 

questionnaires. Cable and Edwards (2004)’s work value measure was deployed in the 

                                                 

internal validity, repeated participation and subject motivation have been mentioned as two main concerns 

of conducting research with M-Turk samples. Scholarly studies show that these threats to internal validity 

are not inherently associated with the use of M-Turk samples (Berinsky et al., 2012, Buhrmesters et al, 

2012, Chandler et al., 2014). In terms of external validity, sampling from the M-Turk population has raised 

concerns for organizational behaviour research. Specifically, a sample of the M-Turk population is often 

assumed to have idiosyncratic characteristics which are not common in an organizational sample or a 

sample of the general population. As a result, findings derived from a M-Turk sample cannot be 

generalized to other populations, other settings or other situations. Nevertheless, this sampling assumption 

has not been empirically supported (Berinsky et al., 2012; Buhrmesters et al., 2012; Huff & Tingley, 2015). 

In their insightful paper, Landers and Behrend (2015) have pointed out that the distinctions between 

organizational samples and M-Turk samples are arbitrary, because many generalizability issues are not 

unique of the latter type of samples. The authors reveal that reasons of using organizational samples over 

other sample types are rarely supported by empirical evidence or a sound theoretical model of validity. In 

fact, as compared to conventional research settings, conducting research on the M-Turk can have three 

unique advantages. First, given the similarity between the M-Turk population and the general population 

(Buhrmesters et al., 2012; Huff & Tingley, 2015), the use of M-Turk helps to address the concern of 

oversampling “WERID” participants (Western, Educated, Industrialized, Rich and Democratic) (Henrich, 

Heine & Norenzayan, 2010). Second, because the M-Turk covers a diverse range of demographic 

population (Berinsky et al., 2012; Paolacci et al., 2010), it helps to mitigate the issue of range restriction on 

many study measures (Landers & Behrend, 2015; Woo et al., 2015). Lastly, the crowdsourcing platform of 

M-Turk is thought to provide an ideal blend of an experimental control and naturalistic setting to help 

bridge the gap between organizational practices and research (i.e., Internet freelancing; Aguinis & Edward, 

2013). 
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first questionnaire, Schwarz’s original (1992) value measure was used in the second 

questionnaire. The rationale of using two different measures in the pre-study survey was 

twofold. First, it was intended to address the concern about the validity of the circumplex 

model of social values. Cable and Edwards (2004)’s work value measure was derived 

from the Schwartz’s (1992)’s circumplex model. Although specific items in the work 

value measure differ from those in the Schwartz’s (1992) value measure, the reflected 

value concepts were identical to those postulated in the Schwartz’s model (Cable & 

Edwards, 2004). An examination on the relationship between the two sets of work value 

responses may help to provide some empirical support for the conceptual dimensions 

postulated in the value model. Second, the circumplex model suggests that pro-

environmental values are compatible with other social values on the self-transcendence 

dimension but conflict with those values on the self-enhancement dimension. It is 

inferred that participants’ importance ratings on self-transcendence versus self-

enhancement values can be used to estimate their perceived importance of environmental 

conservation and protection. The formula and parameters used in the estimation can be in 

turn programmed into the stand-alone IS application for matching and mismatching 

designs. In addition, participants’ behavioural propensity to engage in corporate 

initiatives for environmental sustainability was measured by the short-form corporate 

actions propensity measure (Marcus, MacDonald, & Sulsky, 2015). Lastly, the 

motivation toward the environment scale (Pelletier, Tuson, Green‐Demers, Noels, & 

Beaton, 1998) was used in the second questionnaire to measure participants’ general pro-

environmental motivations. 
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4.4.2 IS Database & Interface Design 

4.4.2.1 Value Matching/Mismatching Procedures 

Value matching and mismatching conditions were operationalized through three 

steps. First, participants’ survey responses were standardized and submitted to regression 

analyses. The pro-environmental values and motivations measured in the second 

questionnaire were used as dependent variables, the work value ratings and corporate 

actions propensity measured in the first questionnaire were used as independent variables. 

The following four regression models18 were programmed into the IS application to 

estimate the participants’ pro-environmental value importance score for the value 

matching versus mismatching conditions. The coefficients of these models are based on 

the regression analyses of participant survey responses. 

 Pro-environmental value=0.39*ZWV_TU-0.16 * ZWV_DiffC; 

 Pro-environmental value=0.28*ZCAP_EnS; 

 Amotivation= (-0.19)* ZWV_TU +0.15 * ZWV_EP; 

 Amotivation= (0.18)* ZCAP_EnC -0.35 * ZCAP_EnS; 

 

                                                 

18 ZWV_TU: Value importance on the universalism dimension; 

  ZWV_EP: Value importance on the social power dimension; 

  ZWV_DiffC: Value importance difference between the dimensions of universalism and social power; 

  ZCAP_EnS: Propensity to engage in environmental strength actions; 

  ZCAP_EnS: Propensity to engage in environmental concern actions; 

  Amotivation: Absence of pro-environmental motive on Pelletier et al.’s (1998) measure; 

  Pro-environmental value: Value importance on the pro-environmental dimension on the Schwartz’s 

(1992) measure. 



 

115 

 

Second, those who scored above the medium were identified as “green” 

participants in the system, whereas those who scored below the medium were identified 

as “non-green” participants in the system. Under the matching conditions, “green” 

participants were given self-transcendence reasons for resource conservation. They were 

also given behavioural suggestions which were positively correlated with pro-

environmental motivations. In contrast, “non-green” participants were given self-

enhancement reasons for resource conservation. They were given behavioural 

suggestions which were not correlated with pro-environmental motivations. Under the 

mismatching conditions, the two sets of web contents were reversed for the “green” and 

“non-green” participants. 

The explicit versus implicit matching/mismatching conditions were determined by 

whether a message on how the web content was generated was displayed on the IS 

interface or not. Under the explicit condition, participants were informed that behavioural 

suggestions and other web contents were customized based on their previous responses to 

the value importance measure. Under the implicit condition, participants were not given 

such information.   

4.4.2.2 Categorization of Behavioural Suggestion 

Participants’ pro-environmental value ratings and willingness of pledging 

behavioural suggestions were submitted to correlation analyses. The behavioural 

suggestions were then rank-ordered by the resulting correlation coefficients. In total, 14 

behavioural suggestions with the highest correlation coefficients were categorized as 

“green” suggestions, whereas another 14 suggestions with the lowest coefficient scores 
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but the comparable frequency distributions of the willingness scores were categorized as 

“non-green” suggestions. The following table presents the categorization results in the 

database. 

Table 4.5 Main Study 1-Summary of Behavioural Categorization for Value-Related 

IS Designs 

 

Willingness19 

Correlation with  

Pro-environmental 

Values20 

 Mean SD r p 

Behavioural suggestions with higher correlation coefficients with green values 

a. Reuse paper at work 1.87 1.41 .35 <.001 

b. Track your trash for one week 0.71 1.85 .32 .001 

c. Try a no-VOC paint 1.11 1.68 .31 .001 

d. Use a reusable towel or dish cloth 

instead of paper towels at work 
1.35 1.84 .29 .002 

e. Reuse wrapping paper, paper 

bags, or newspaper 
1.74 1.41 .28 .002 

f. Find a new sustainable, local, or 

organic restaurant to try 
1.19 1.76 .27 .003 

g. Walk or bike to do an errand  0.69 2.20 .26 .006 

h. Avoid idling your car  1.23 1.76 .24 .008 

i. Cut down on air conditioning use 

by relying on passive cooling 

techniques 

0.65 1.77 .22 .020 

                                                 

19 The willingness ratings indicate the extent to which the participants were willing to sign an online action 

pledge to express their personal decision to accept the suggestion and engage in the action. They were 

measured on a scale from -3 to +3 (-3 - Definitely will NOT pledge; 3-Definitely will pledge). 

 
20 The table 4.4 was intended to summarize the resulting behavioural categorization which was 

implemented in the database for the subsequent online experiments. It should be noted that correlational 

analyses were not derived from a single sample, as study participants were asked to give their responses to 

a subset of the behavioural suggestions. In addition, although correlation co-efficiencies were reported 

along with their p-values, the categorization was mainly based on the correlation coefficients. Specifically, 

the coefficients were used to indicate the degree of correlation between the ratings of behavioural 

willingness and the ratings of pro-environmental value importance. No hypothesis testing was involved in 

the process of this categorization. 
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Willingness19 

Correlation with  

Pro-environmental 

Values20 

 Mean SD r p 

j. Turn off the water while washing 

hands 
1.09 1.84 .22 .020 

k. Try a car wash that participates in 

the WaterSavers Program 
1.15 1.87 .22 .015 

l. Recycle plastic bags 2.23 1.12 .22 .020 

m. Reduce takeout meals 1.43 1.58 .21 .020 

n. Minimize food waste 2.04 1.32 .18 .050 

Behavioural Suggestions with lower correlation coefficients with green values 

a. Try a natural hand sanitizer 1.46 1.68 .01 .908 

b. Turn off the lights 2.47 1.12 .03 .782 

c. Report a leak in a faucet or toilet 

at work 
2.18 1.29 .04 .666 

d. Use a reusable straw 0.64 2.21 .08 .387 

e. Reduce your computer power 

consumption 
1.07 1.81 .10 .278 

f. Install a smart power strip to turn 

off electronics 
1.49 1.52 .11 .246 

g. Bring a meal to work in a reusable 

container 
2.46 1.04 .11 .256 

h. Carpool to run an errand or other 

activity 
0.74 1.79 .13 .171 

i. Turn thermostat up in warm 

weather 

0.91 1.84 .14 .131 

j. Recycle old CDs or DVDs 1.35 1.74 .14 .135 

k. Stock your place of work with 

reusable dishes, mugs, utensils & 

more 

1.35 1.66 .14 .128 

l. Use a reusable water bottle 2.41 1.06 .15 .120 

m. Get a cloth napkin to keep at work 0.86 1.92 .16 .075 

n. Try an alternative to aerosol sprays 1.68 1.41 .16 .077 
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4.4.3 Experimental Design & Method 

Participants for the main experiment were drawn from Amazon Mechanical Turk 

workers who have had previous working experiences and reside in the United States or 

Canada. Participants who took part in the pre-test survey were not included in the sample 

for Study 1 (i.e., sampling without replacement). A comparison of the samples in the pre-

test survey and Study 1 suggests that the two samples do not significantly differ by their 

responses on the first questionnaires.  

Participants were first asked to complete a short questionnaire that was identical 

to the first questionnaire used in the pre-study survey. At the end of that questionnaire, 

participants were asked to indicate if they were willing to be contacted again for taking 

part in an online experiment. 

Prior to the online experimental session, participants’ questionnaire responses 

were first imported into the stand-alone web application to estimate their pro-

environmental value scores. Each participant was assigned with a unique user account for 

the web application. Each user account was then randomly assigned into one of the four 

experimental conditions (i.e., value matching vs mismatching x implicit vs. explicit 

matching/mismatching). 

The invitation e-mail for the online experiment was sent out to those who gave 

permissions to be re-contacted 7~14 days after the completion of the first questionnaire. 

After participants logged on the web application21, they were presented with a scenario in 

                                                 

21 In the invitation e-mail, each of the study participants was given a unique authentication code to log on 

the web application. To mitigate concerns on computer-generated responses, the access to the online 
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which they were encouraged by their organizations to support a resource conservation 

initiative. Different information stimuli were then displayed based on the estimated pro-

environmental value scores and assigned experimental conditions. In particular, 

participants were asked to read a list of online behavioural suggestions and then submit 

online pledges to change resource consumption at work. In the explicit condition, 

participants were informed that behavioural suggestions and other online messages were 

customized based on their previous responses. After the pledge submission, participants 

were then asked to evaluate the resource conservation initiative and write down their 

thoughts and feelings when submitting online pledges.   

4.4.4 Measures  

To examine the persuasion effects of IS interaction, participants’ overall attitudes 

toward the online behavioural suggestions were measured with the same semantic 

differential items (α=.96) used in the two pilot studies. Participants’ online pledge 

submissions were also recorded by the IS application. The total number of pledge 

submissions was calculated to measure participants’ behavioural support for the resource 

conservation initiative. 

 

 

                                                 

experiment was only granted to those who correctly entered both of their Amazon Mechanical Worker IDs 

and authentication codes. Also, study participants were asked to re-enter their Amazon Mechanical Worker 

IDs at the end of the study session for identity verification.    
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4.4.5 Results 

4.4.5.1 Response Rates 

Among those who started the first questionnaire, 75% completed the first 

questionnaire (n=1146), with 56% giving permissions to be re-contacted by e-mail for 

participating in the experiment (n=854). Among those who were re-contacted, 60% took 

part in the online experiment (n=509), with 58% completing the experimental session 

(n=493). The overall response rate for Study 1 is 33%. 

Table 4.6 Main Study 1-Four Experimental Conditions & Sample size in Each of the 

Conditions 

 
Value Mismatching Value Matching 

Explicit Design n=111 n=123 

Implicit Design n=146 n=113 

 

4.4.5.2 The persuasion effect of IS interactions on participants’ evaluation on the 

firm’s initiative 

To examine the effect of IS interactions on initiative evaluation, participants’ 

attitudes toward the resource conservation initiative were submitted to a 2 x 2 ANOVA 

with the two experimental factors as independent variables. The results show a main 

effect of the value/matching and mismatching procedure (F(1, 488)=6.35, p=.012) and 

an interaction effect of the two experimental factors (F(1, 488)=6.23, p=.012). More 

specifically, the results show that as compared to those in the mismatching condition, 
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those under the matching condition tended to be significantly more favourable towards 

the initiative of changing their resource consumption (means=8.11 vs. 7.78)(F(1, 

488)=9.13, p=.01). In term of the interaction effect, the findings suggest when 

participants were unaware of how the displayed web contents were selected (i.e., implicit 

conditions), they tended to report more favourable attitudes towards online behavioural 

suggestions under matching conditions than under mismatching conditions (means=8.32 

vs. 7.68)(F(1, 488)=13.513; p<.001). However, when participants were informed that 

web contents were tailored to one aspect of social values, their attitudes towards the 

behavioural suggestions tended to be similar under the matching and mismatching 

conditions (mean=7.91 vs. 7.91)(F(1, 488)<.001; p=.997). 

Figure 4.12 Main Study 1-The Effects of IS Designs on Attitudes toward The 

Resource Conservation Initiative 
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4.4.5.3 The persuasion effect of IS interactions on participants’ pledge 

submissions 

To examine the effects of IS interactions on initiative support, participants’ pledge 

submissions were submitted to a 2 x 2 ANOVA with the two experimental factors as 

independent variables. The findings of online pledge submissions are comparable to the 

attitudinal outcomes. That is, the results indicate a main effect of the value/matching and 

mismatching procedure (F(1, 489)=9.88, p=.002) and an interaction effect of the two 

experimental factors (F(1, 489)=5.34, p=.021). In particular, participants were likely to 

submit more online pledges when they were in the matching condition than in the 

mismatching condition (means=7.50 vs. 6.47). Moreover, participants’ awareness of 

whether online suggestions were tailored to their value ratings also tended to influence 

the strength of matching versus mismatching effects. Similar with the attitudinal results, 

participants tended to submit more behaviour pledges only when they were under the 

implicit conditions (means=7.72 vs. 5.82)(F(1, 489)=19.082, p<.001). In other words, as 

suggested in the Hypothesis 2, the awareness of the matching procedures tended to 

weaken the matching/mismatching effects on participants’ pledge submissions 

(means=6.97 vs. 7.26)(F(1, 489)=.296, p=.587).   
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Figure 4.13 Main Study 1-The Effects of IS Designs on Participants’ Pledge 

Submission Behaviours 

 

4.4.5.4 Ad hoc analyses on the effect differences between employee and non-

employee samples 

To address the concern that the persuasion effects observed may differ 

considerably between employees and non-employees, Participants’ answers on the 

current employment status question were first recoded into a binary variable (i.e., 

1=employee sample; 0=non-employee sample). Then, attitudinal responses and pledge 

submission results were submitted respectively to ANOVAs with the two experimental 

factors and the binary employment variable as independent variables.  

The results suggest that although the current employment status may influence 

participants’ overall attitudes toward the resource conservation initiative 
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(F(1,484)=6.58;p=.01), there is no strong support that the effects of the two experimental 

factors substantially differ between employee and non-employee participants (interaction 

of the sample type and the matching/mismatching design: (F(1, 484)=1.30; p=.26); 

interaction of the sample type and the implicit/explicit design: (F(1, 484)=.07; p=.93); 

interaction of the sample type and the two experimental factors: (F(1, 484)=.09; p=.77)). 

That is, non-employee participants tended to have more favourable attitudes toward the 

resource conservation initiative described in the study scenario than employee 

participants (means: 8.15 vs. 7.78; p=.02). This difference may be related to the specific 

study context and the degrees of relevance to the two sub-samples. In particular, the study 

presents a workplace scenario to participants. As compared to the non-employee 

participants, the employee participants may be more likely to associate the hypothetical 

scenario with their recent working experiences and more likely to foresee the difficulties 

or costs of engaging in recommended practices. As a result, non-employee participants 

tend to report more positive attitudes towards the resource conservation initiatives than 

employee participants. However, the number of pledge submissions tended to be 

comparable between the two sub-samples in the study. Specifically, the two samples 

tended to submit similar numbers of online pledges (F(1, 485)=3.47; p=.54) and have 

similar responses to the experimental manipulations (interaction of the sample type and 

the matching/mismatching design: (F(1, 485)=.02; p=.88); interaction of the sample type 

and the implicit/explicit design: (F(1, 485)=1.21; p=.27); interaction of the sample type 

and the two experimental factors: (F(1, 485)=.06; p=.80)). In other words, the 

moderating effect of employment status is not observed in the current study. The effects 



 

125 

 

of the two experimental factors on the outcome measures seem not to be substantially 

different between employee and non-employee samples. 

4.4.6 Discussion 

The Main Study 1 was conducted to provide an initial empirical test of the 

Hypotheses 1 and 2. Study findings support that a value matching procedure can be 

designed and implemented to improve the effectiveness of online persuasion attempts. In 

particular, the IS application can be developed to store IS users’ social value priorities 

and to selectively display web content based on their value priorities. The study results 

reveal that participants tended to evaluate online behavioural suggestions more 

favourably under matching conditions than under mismatching conditions. The value 

matching effect was also observed in the behavioural outcomes. That is, value matching 

procedures were likely to increase participants’ submissions of online pledges, whereas 

value mismatching procedures were likely to decrease the submissions. 

The Study 1 also revealed an interesting finding on Hypothesis 2. As predicted, 

participants’ awareness of the value matching procedures tended to moderate the 

persuasion effect of value matching. Although past research in personalization suggests 

that the explicit preference elicitation method is generally superior to the implicit 

preference elicitation method, the present results were somewhat deviant from this IS 

design principle. Findings seem to suggest that value matching through an explicit 

method tends to be less effective to influence IS users’ acceptance of online persuasion 

appeals than its implicit matching counterpart. When participants were informed on how 
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web content were generated by the IS application, the persuasion effect of the value 

matching/mismatching manipulation tended to be diminished.  

Although the Study 1 provided some support for the two hypotheses, there were 

two limitations. First, the categorization of the behavioural suggestions was determined 

based on the correlation co-efficiencies between participants’ behaviour willingness and 

their pro-environmental value importance. This approach may potentially lead to some 

errors in behaviour categorization, as some behaviours with low correlation co- 

efficiencies may be just due to small variance in the willing ratings. Second, the 

persuasion effects of the two study manipulations were only observed immediately after 

the IS interactions. It was unclear to what extent the effects may be sustained over time. 

These two issues were addressed in the second main study. 

4.5 Main Study 2 

Study 2 was conducted with three objectives: 1) to examine the cross-over effects 

of value matching; 2) to examine the persistence of IS-related persuasion effects; and 3) 

to replicate the main findings of Study 1. To address these objectives, three major 

changes were made in the Study 2. First, additional outcome measures were used to 

examine whether self-transcendence (vs. self-enhancement) value matching would have 

different effects on participants’ general motivations towards resource conservation and 

environmental protection (i.e., H3). Different from the Main Study 1, a follow-up study 

was conducted with all the participants 5 to 7 days after their completion of the online 

experiment session. In that study, participants were asked to review the online behaviour 

suggestions and indicate their perceived personal involvement with resource conservation 
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in general as well as their propensity for engaging in environmental-related actions at 

work. 

In terms of IS application design, the categorization of Green vs. Non-Green 

behaviour suggestions was modified in the database to ensure that those classified as 

“green” behaviours were generally considered as being motivated by moral concerns 

(consistent with the self-transcendence end), whereas those classified as “non-green” 

behaviours are generally considered as being motivated by self-interests (consistent with 

the self-enhancement end). Also, the IS interface was revised to use star ratings to 

indicate the general popularity of each behaviour suggestion among study participants. 

Lastly, two sets of matching vs. mismatching procedures (i.e., distal vs. proximal) 

were used to examine the extent to which the temporal immediacy of matching 

procedures would influence the strength of matching effects. 

4.5.1 IS Database & Interface Revisions 

4.5.1.1 Value Matching/Mismatching Procedures 

The value matching vs. mismatching conditions and the implicit vs. explicit 

matching/mismatching conditions were operationalized in the same way as in the Main 

Study 1. Specifically, participants’ responses on the Schwartz’s (1992) value measure 

and the Pelletier et al. (1998)’s motivation toward the environment scale were used in the 

stand-alone IS application to estimate their pro-environmental value importance ratings 

and then based on the medium value importance score, the system categorized each of the 

participants into a “green” or a “non-green” group. Under the matching conditions, 
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“green” participants were given self-transcendence reasons for resource conservation. 

They were also given behavioural suggestions which were generally considered as being 

motivated by moral concerns. In contrast, “non-green” participants were given self-

enhancement reasons for resource conservation. They were given behavioural 

suggestions which were regarded as being motivated by self-interests. Under the 

mismatching conditions, the two sets of web contents were reversed for the “green” and 

“non-green” participants. 

The implicit vs. explicit matching/mismatching conditions were operationalized 

in the same way as in Study 1. Under the explicit condition, participants were informed 

that behavioural suggestions and other web contents were customized based on their 

previous responses. Under the implicit condition, participants were not given such 

information.  

To realize the distal vs. proximal matching/mismatching conditions, participants’ 

responses on the Schwartz’s (1992) value measure and the Pelletier et al. (1998)’s 

motivation toward the environment scale were collected twice. The distal 

matching/mismatching was realized based on participants’ responses 7~14 days prior to 

the experiment session. The proximal matching/mismatching was based on participants’ 

responses during the experiment session. 

4.5.1.2 Categorization of Behavioural Suggestion 

The categorization of Green vs. Non-Green behaviour suggestions was modified 

in the database to ensure that those classified as “green” behaviours were generally 

considered as being motivated by moral concerns (consistent with the self-transcendence 
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end), whereas those classified as “non-green” behaviours are generally considered as 

being motivated by self-interests (consistent with the self-enhancement end). To do so, a 

different sample of participants were asked to read 20 behavioural suggestions which 

were randomly selected from a set of 59 behavioural suggestions. For each suggestion, 

the participants were asked to indicate the extent to which the participants were willing to 

sign an online action pledge to express their personal decision to accept the suggestion 

and engage in the action (i.e., willingness measure).  Then, participants were asked to 

indicate the extent to which one's intention to engage in each of the action suggestions 

reflects the person's self-interest concerns, ethical concerns or a mixture of the two types 

of concerns on a scale from 1 to 7 (1- completely motivated by self-interest concerns; 2- 

equally motivated by self-interest and ethical concerns; 7- completely motivated by 

ethical concerns). The results were used to measure participants’ perceived motivational 

basis for each suggested action. The following tables present the revised categorization 

results in the database. 

 

 

 

 

 

 

 



 

130 

 

Table 4.7 Main Study 2-Summary of Behavioural Categorization for Value-Related 

IS Designs 

 

Willingness22 

Perceived 

motivational 

basis23 

 Mean SD Mean SD 

Behavioural Suggestions Associated with Moral Motives 

a. Recycle newspaper or magazines 2.35 1.25 4.92 1.63 

b. Donate gently used items to a local shelter or 

charity 
2.36 1.03 4.90 1.71 

c. Use a reusable shopping bag 1.84 1.41 4.63 1.73 

d. Reuse your towels when staying at a hotel for 

one trip 
1.67 1.71 4.83 1.69 

e. Find out where you can recycle e-waste  1.66 1.52 5.14 1.62 

f. Avoid idling your car for one trip 1.37 1.68 4.18 1.59 

g. Learn how to pack a waste-free lunch 1.38 1.65 4.57 1.56 

h. Pick up your takeout in reusable containers 1.05 2.00 4.93 1.66 

i. Capture & reuse water at work 0.68 1.88 4.89 1.72 

j. Calculate your carbon footprint 0.63 1.90 5.00 1.72 

k. Volunteer at an environmental non-profit 

organization 
0.55 1.78 4.75 1.86 

l. Walk to work -0.42 2.30 3.91 1.76 

m. Participate in Meat free Program -0.52 2.27 4.05 1.87 

Behavioural Suggestions Associated with Self-Interest Motives 

a. Save your leftovers from one meal 2.38 1.04 2.38 1.04 

b. Use a reusable lunchbox 2.24 1.21 2.24 1.21 

c. Get a houseplant to improve indoor air 

quality 
1.91 1.61 1.91 1.61 

d. Drive the speed limit for one trip 1.64 1.70 1.64 1.70 

e. Inflate your tires 1.60 1.47 1.60 1.47 

f. Eat a healthy organic or natural snack 1.60 1.46 1.60 1.46 

                                                 

22 The willingness ratings indicate the extent to which the participants were willing to sign an online action 

pledge to express their personal decision to accept the suggestion and engage in the action. They were 

measured on a scale from -3 to +3 (-3 - Definitely will NOT pledge; 3-Definitely will pledge). 

 
23 Participants were asked to indicate the extent to which one's intention to engage in each of the action 

suggestions reflects the person's self-interest concerns, ethical concerns or a mixture of the two types of 

concerns on a scale from 1 to 7 (1- completely motivated by self-interest concerns; 2- equally motivated by 

self-interest and ethical concerns; 7- completely motivated by ethical concerns). The results of perceived 

motivational basis derived from their answers on this question. 



 

131 

 

 

Willingness22 

Perceived 

motivational 

basis23 

 Mean SD Mean SD 

g. Remove unnecessary stuff from your car 1.56 1.51 1.56 1.51 

h. Try a new sustainable, local, or organic 

restaurant 
1.48 1.58 1.48 1.58 

i. Find a green hotel for your next business 

trip 
0.80 1.66 0.80 1.66 

j. Attend a swap event or use a swap site 0.69 1.73 0.69 1.73 

k. Be a member of the empty glass club 0.54 1.75 0.54 1.75 

l. Eat a vegetarian or vegan meal when 

traveling 
0.25 2.26 0.25 2.26 

m. Bike to work -0.29 2.31 -0.29 2.31 

 

4.5.2 Experimental Design & Method 

Same as those in Study 1, participants for the main experiment were recruited 

from Amazon Mechanical Turk workers who have had working experiences and reside in 

the United States or Canada. Participants who participated in any previous pre-study 

surveys or experiments were not included in the sample for Study 2 (i.e., sampling 

without replacement).  

Participants were first asked to complete a short questionnaire in which they were 

asked to indicate their socio-demographic information, work value priorities and general 

motivations towards supporting resource conservation and environmental protection. At 

the end of that questionnaire, participants were asked to indicate if they were willing to 

be contacted again for taking part in an online experiment. Those who gave consent to be 

re-contacted for the experiment were identified as eligible participants. 
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Prior to the online experiment session, each participant was assigned with a 

unique user account for the web application. All the user accounts were then randomly 

assigned to experiment conditions in a 2 (value matching vs. mismatching) x 2 (distal vs. 

proximal matching/mismatching) x 2 (implicit vs. explicit matching/mismatching) 

design. 

Table 4.8 Eight Experimental Conditions & Sample Size in Each Condition 

                                                
Value Matching Value Mismatching 

Distal Matching 

Implicit Design 
n1=100 

n2=64 

n1=101 

n2=62 

Explicit Design 
n1=95 

n2=65 

n1=100 

n2=63 

Proximal Matching 

Implicit Design 
n1=87 

n2=51 

n1=104 

n2=57 

Explicit Design 
n1=94 

n2=60 

n1=114 

n2=73 

 

The invitation e-mail for the online experiment was sent out to those who gave 

permissions to be re-contacted 7~14 days after the completion of the first questionnaire. 

After participants logged on the web application, they were asked to once again report 

their social value priorities and motivations toward environmental protection. Next, 

participants were presented with a scenario in which they were encouraged by their 

organizations to support a resource conservation initiative. Different web contents were 

then displayed to different participants based on the experimental conditions they were 

in. Participants were asked to read a list of online behavioural suggestions and then 

submit online pledges to change their resource consumption behaviours.  
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After pledge submissions, participants were asked to evaluate the resource 

conservation initiative and write down their thoughts and feelings when submitting online 

pledges. To examine the potential cross-over effects, participants were asked to indicate 

their perceived functions of engaging in resource conservation behaviours. They were 

also invited to enter into a draw of winning a $15 Amazon’s Gift Card with an option to 

donate a proportion of the winnings to support charitable causes. Six causes were 

presented to those who agree to enter into a draw and to donate part or all of the winning 

money. The absolute and relative amounts of money donated to the two environmental 

causes were used as cross-domain behavioural measures. 

The second invitation e-mail for a short follow-up study was sent out to all the 

participants 5~7 days after the completion of the experiment session. In that study, 

participants were asked to review the online behaviour suggestions that were presented to 

them in the online experiment. Then, they were asked to indicate their perceived personal 

involvement with resource conservation in general. At the end of the follow-up study, 

participants were asked again to indicate whether they would like to be entered into 

another draw of winning a $10 Amazon’s Gift Card with an option to donate part of their 

winnings to support charitable causes.   

4.5.3 Measures 

Participants’ online pledge submissions were recorded by the IS application. The 

total number of pledge submissions was calculated to measure participants’ behavioural 

support for the resource conservation initiative. Participants’ overall attitudes toward the 

online behavioural suggestions were measured with the same items (α=.94) used in the 
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previous studies. The perceived functions of resource conservation were assessed with 

the consequentialism measures (α=.87) (T. A. Kreps & Monin, 2014). In addition to the 

donation measures, participants’ perceived involvement with resource conservation in 

general were measured with three items adapted from the study of Blankenship, Wegener 

and Murray (2012)(α=.85). 

4.5.4 Results 

4.5.4.1 Response Rates 

Among those who started the first questionnaire, 73% completed the first 

questionnaire (n=2844), with 56% giving permissions to be re-contacted by e-mail for 

participating in the experiment (n=2183). Among those who were re-contacted, 58% took 

part in the online experiment (n=1268), with 63% completing the experimental session 

(n=800), and with 39% completing the follow-up study (n=495). The overall response 

rate for the experiment is 28% and the response rate for the follow-up study is 17%.   

4.5.4.2 The persuasion effect of IS interactions on participants’ evaluation on the 

firm’s initiative 

To examine the effects of IS interactions on study participants’ evaluation on the 

online behavioural suggestions, participants’ attitudes toward the resource conservation 

initiative were submitted to a 2 x 2 ANOVA with the two experimental factors as 

independent variables. The result indicates a significant interaction effect 

(F(1,796)=5.46; p=0.02). Specifically, the effect of matching/mismatching procedures 
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on attitudes towards behavioural suggestions depends on the participants’ awareness of 

the matching/mismatching IS design.  

Figure 4.14 Main Study 2-The Effects of IS Designs on Attitudes toward The 

Resource Conservation Initiative 

 

When participants were unaware of how the displayed web contents were selected 

(i.e., implicit conditions), they tended to report more favourable attitudes towards online 

behavioural suggestions under matching conditions than under mismatching conditions 

(means=7.69 vs. 7.35)(F(1,796)=8.08, p=.005). However, when participants were 

informed that web contents were tailored to one aspect of social values, their attitudes 

towards the behavioural suggestions tended to be similar under the matching and 

mismatching conditions (mean=7.63 vs. 7.76)(F(1,796)=.684, p=.409). 

The immediacy of value-matching/mismatching (i.e., distal vs. proximal 

matching) was then submitted to ANOVA as an additional independent variable to 
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examine its effects on study participants’ attitudinal measures. The result suggests that 

there were no significant differences between the distal and proximal 

matching/mismatching design (F(1, 792)=.89, p=.35). The plausible reasons for this non-

significant results were addressed in the Discussion section. 

4.5.4.3 The persuasion effect of IS interactions on participants’ pledge 

submissions 

To examine the effects of IS interactions on initiative evaluation, participants’ 

attitudes toward the resource conservation initiative were submitted to a 2 x 2 ANOVA 

with the two experimental factors as independent variables.  

The results of pledge submissions are similar with those of the attitudinal 

outcomes. Participants’ awareness of whether online suggestions were aligned with 

specific social values tended to affect the strength of matching vs. mismatching effects 

(F(1,796)=4.41; p=0.04).  Under the implicit conditions, participants tended to submit 

more behaviour pledges when they were presented with value-matching information than 

they were presented with value-mismatching information (means=6.01 vs. 5.33) 

(F(1,796)=4.76; p=0.03). Under the explicit conditions, the persuasion effect of value 

matching/mismatching manipulation tended to be lessened (means=6.12 vs. 5.86)( 

F(1,796)=.48; p=0.49).  
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Figure 4.15 Main Study 2-The Effects of IS Designs on Participants’ Pledge 

Submission Behaviours 

 

4.5.4.4 The cross-over effects of IS interactions on participants’ cross-domain 

behaviours 

To examine the extent to which self-transcendence (vs. self-enhancement) value 

matching would have different effects on participants’ behaviours in other 

environmentally related domains, two sets of donation-related outcomes in the 

experimental session and the follow-up study were submitted to ANOVAs with two 

independent variables: a) the matching vs. mismatching conditions and b) the green vs. 

non-green participant groups. In order to compare findings with those obtained in the two 

pilot studies, additional analyses were conducted to directly test the cross-effects of self-

transcendence and self-enhancement web contents. 
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Donation results from the experiment session. The results show that the absolute 

monetary donation to environmental causes was significantly higher among those 

identified as green participants than among those identified as non-green participants 

(means=$1.70 vs.1.07) (F(1,783)=10.65, p=.001).  

 

Figure 4.16 Main Study 2- The Effects of Value-Related IS Design on Monetary 

Donations to Environmental Causes between The Two Participant Groups 

 

Moreover, a significant interaction effect of participant group and 

matching/mismatching was observed (F(1,783)=6.13 =, p=.013). The display of web 

contents associated with self-transcendence values tended to result in more monetary 

donation to environmental causes as compared to the display of web contents associated 

with self-enhancement values (i.e., means=$1.59 vs.$1.13)(F(1,783)=6.51, p=.01). This 

donation difference tended to be intensified by the value matching condition and 
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diminished by the mismatching condition. More specifically, for those identified as green 

participants, the display of value-matching contents (i.e., self-transcendence values) 

tended to increase the monetary donation to environmental causes as compared to the 

display of value-mismatching contents (i.e., self-enhancement values; means=$1.97 

vs.$1.38)(F(1,783)=4.72, p=.03).  

The results of the relative allocation of draw winnings to environmental causes 

were comparable to those of the absolute monetary donation measures. ‘Green’ 

participants tended to allocate a higher percentage of the draw winnings to support 

environmental causes than ‘non-green’ participants (means=26.7% vs.17.9%) 

(F(1,783)=13.273, p<.001). Similarly, the donation difference between green and non-

green participants tended to be significantly larger under the matching conditions (i.e., 

means=30.5% vs. 15.9%)(F(1,783)=17.398, p<.001) than under mismatching conditions 

(mean=22.4% vs. 20.0%)(F(1,783)=.638, p<.428). It implies that the display of web 

contents associated with self-transcendence values tended to result in more allocation of 

draw winnings to environmental causes than the display of web contents associated with 

self-enhancement values24. The increase in donation allocation tended to be more 

substantial when the self-transcendence contents were presented to ‘green’ participants 

than ‘non-green’ participants. 

 

                                                 

24 Additional analyses were conducted to test the overall effect of displayed social value types on winning 

allocation. The results supported the hypothesized effect (Self-transcendence vs. self-enhancement Value 

Contents: means=25.1% vs. 18.9%)(F(1,783)=6.66, p=.01). 
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Figure 4.17 Main Study 2- The Effects of Value-Related IS Design on The Relative 

Allocation of Donations to Environmental Causes between The Participant Groups 

 

Donation results from the follow-up session. To examine the extent to which the 

cross-over effects of IS interaction would sustain over time, participants were given 

another opportunity in the follow-up session to be entered into a draw with an option to 

donate part of their winnings to support charitable causes. Donation-related outcomes in 

the follow-up session were submitted to ANOVAs. The results obtained in the 

experimental session were mostly replicated in the follow-up session. In particular, those 

identified as “green” participants tended to donate more to support environmental causes 

in the follow-up session than those identified as “non-green” participants (monetary 

means: $0.86 vs. $0.47; F(1, 481)=9.04, p=0.03; percentage means: 26.2% vs. 16.0%; 

F(1, 481)=13.27, p<.001).  

The interaction effect of the matching/mismatching condition and participant 

group was obtained on the absolute monetary donation measure (F(1, 481)=.464, 
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p=0.032), while the interaction effect on the relative allocation measure was inconclusive 

(F(1, 489)=1.32, p=0.25). Specifically, the display of value-matching contents tended to 

magnify the difference between green and non-green participants’ donations 

(means=$.033 vs. $1.00)(F(1, 489)=.11.70, p=.001), whereas the display of value-

mismatching contents tended to lessen the difference (means=$.66 vs. $.74)(F(1, 

489)=.607, p=.436).  

Figure 4.18 Main Study 2- The Effects of Value-Related IS Design on Monetary 

Donations to Environmental Causes in The Follow-Up Session 

 

Results of additional analyses suggest that although the overall effect of the 

displayed social values on participants’ donation behaviours was observed 

(F(1,783)=4.80, p=.029), the cross-over effect tended to be stronger among non-green 

participants (F(1,783)=3.32, p=.07) than among green participants (F(1,783)=1.58, 

p=.209). 
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4.5.4.5 The cross-effects of IS interactions on participants’ general environmental 

orientations 

To examine the potential cross-over effects of IS interactions on participants’ 

environmental orientations, the consequentialism measure was used in the experimental 

session and the personal involvement measure was used in the follow-up session. The 

two outcome measures were submitted to ANOVAs respectively with the 

matching/mismatching condition and the green/non-green participant group as two 

independent variables. 

Results from the experimental session. Those identified as green participants were 

less likely than those identified as non-green participants to endorse the self-interest 

justifications for conserving resources (means=4.18 vs. 4.43) (F(1,793)=7.35, p=.007). 

Comparable to the donation results, an interaction effect was observed (F(1,793)=8.32, 

p=.004). In particular, the value-matching design tended to intensify the difference 

between green and non-green participants’ agreement levels of self-interest justifications 

for resource conservation (means=4.63 vs. 4.13)(F(1,793)=8.14, p=.005), while the 

value-mismatching design tended to mitigate the difference (F(1,793)=.032 p=.86). 

Follow-up analyses indicate that while the type of displayed social value prime had a 

significant cross-over effect on participants’ endorsement on self-interest justifications 

(Self-transcendence vs. self-enhancement values: means=4.22 vs. 4.45; F(1,793)=4.80, 

p=.029), non-green participants tended to be more susceptible to this effect 

(F(1,783)=8.00, p=.005) than green participants (F(1,793)=.052, p=.820). 
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Figure 4.19 Main Study 2- The Effects of Value-Related IS Design on Perceived 

Functions of Resource Conservation between The Two Participant Groups 

 

Results from the follow-up session. IS-related cross-over effects on participants’ 

general environmental orientations were replicated in the follow-up session with the 

personal involvement measure. In particular, although “green” participants tended to 

indicate higher levels of personal involvement with resource conservation issues 

(means=8.04 vs. 6.59) (F(1, 491)=177.10, p<.001), the involvement difference was 

greater under the matching conditions (means=8.11 vs 6.48)(F(1, 491)=106.611, p<.001) 

than under the mismatching conditions (mean=8.03 vs. 6.82)(F(1, 491)=65.203, p<.001). 

Additional analyses were conducted examine the overall effect of displayed social value 

primes on the personal involvement measure. The results suggest that self-transcendence 

value primes was more likely than self-enhancement value primes to increase 

participants’ perceived personal relevance to resource conservation issues (means=7.47 
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vs 7.19)(F(1, 491)=4.84, p=.028). Similar with previous results, this effect was stronger 

among non-green participant groups (means=7.47 vs 7.19)(F(1, 491)=3.68, p=.056) than 

green participants (means=7.47 vs 7.19)(F(1, 491)=.94, p=.33). 

Figure 4.20 Main Study 2- The Effects of Value-Related IS Design on Perceived 

Personal Involvement with Resource Conservation in The Follow-Up Session 

 

4.5.5 Discussion 

The Main Study 2 was conducted with three objectives. First, the study was 

intended to directly test the Hypothesis 3 and reproduce the cross-over effects of value 

priming observed from the pilot studies. Second, the study used two different value-

matching procedures to further examine the extent to which the strength of IS-related 

persuasion effects may decay over time. Third, the study was conducted to address some 
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limitations in the Main Study 1 and to some extent, mitigate some concerns on the 

validity and reliability issues associated with the initial research findings. 

Overall, findings in the current study provide direct empirical support for the 

Hypothesis 3, as they are mostly consistent with those in the previous pilot studies. In 

particular, results reveal that although IS-enabled value matching procedures tend to 

increase IS users’ tendencies of adopting specific online behavioural suggestions, 

different types of social values elicited through the value matching procedures can have 

different effects on IS users’ general pro-environmental orientations. As compared to 

online persuasion appeals that match self-transcendence values, appeals that match self-

enhancement values are expected to have a comparable effect on users’ tendencies of 

practicing target behavioural suggestions but have opposite effects on users’ global 

attitudes and motivations towards supporting environmental protection and resource 

conservation. In particular, non-green participants tended to be more susceptible than 

green participants to the cross-over effects. The current study adds to the previous pilot 

studies by showing that the cross-over effects of value priming can be persistent over 

time and manifested in measures of different psychological constructs. In addition to the 

previous findings of the effects of value priming on pro-environmental self-perceptions, 

the current study findings reveal that as compared to those who were primed with self-

transcendence values, participants who were primed with self-enhancement values were 

more likely to accept the self-interest rationalizations for conserving resource and less 

likely to consider the environmental issues as personally relevant. These results were also 

consistent with participants’ charitable donation behaviours towards supporting 
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environmental protection and preservation. That is, results from both of the experimental 

and follow-up sessions indicate that those who were presented with self-transcendence 

value primes tended to make a larger donation for pro-environmental causes than those 

who were presented self-enhancement value primes.  

One unexpected result in this study is related to the persuasion effectiveness of 

distal and proximal value-matching designs. It was speculated that the temporal 

immediacy of a value-matching procedure could affect the strength of matching effects. 

As IS users’ value priorities may vary over time, the distal value-matching design was 

expected to have weaker persuasion effects on IS users’ judgements and behaviours than 

its proximal counterpart. Nevertheless, findings in the current study suggest that with 

respect to the persuasion effectiveness, the difference between the two types of value-

matching designs was not evident. The non-significant result may be explained by two 

reasons. The first reason is related to the time frame used to distinguish the two types of 

value-matching design. It is plausible that the period of seven to ten days might not be 

sufficient enough to detect the differences in their respective persuasion outcomes. The 

other possible reason for the non-significant result is related to the method of 

differentiating the importance levels of pro-environmental values. That is, the study 

participants were identified as Green and Non-Green IS users based on the comparison 

between participants’ value importance ratings and the medium. Changes in participants’ 

value importance ratings would not affect the identification results, as long as the 

comparison between their ratings and the medium in the proximal value-matching 

conditions remained the same as that in the distal value-matching conditions. Thus, this 
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method might not sensitive enough to respond to the subtle changes in participants’ value 

priorities. 

To address the two main limitations identified in the Main Study 1, the current 

study revised the method of categorizing Green and Non-Green behavioural suggestions 

for the web application. Instead of using the correlation coefficients between participants’ 

perceived importance of pro-environmental values and their willingness of pledging each 

of the online behavioural suggestions, this study used a motivational measure to 

differentiate resource conservation practices that were predominantly considered as being 

carried out for moral concerns from those that were primarily regarded as being 

motivated by self-interests. Although the two different methods did result in somewhat 

different behavioural sets for the Green and Non-Green categories, the current study 

observed similar results as those in the Main Study 1. Specifically, participants tended to 

hold more favourable attitudes toward online behavioural suggestions and pledge to take 

more actions to support the resource conservation initiative, when the web contents were 

generated based on the value-matching procedures than the mismatching procedures. 

Also, comparable to findings in the Main Study 1, results in the current study show that 

the IS-related persuasion effects tended to diminish as IS users became aware of the 

value-matching design. Taken together, these findings provide support for the 

Hypotheses 1 and 2.  

The following table provides a summary of the four studies in terms of their main 

findings. In the next chapter, research and practical implications of this thesis are 

discussed in detail. 
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Table 4.9 Summary of Study Findings 

 
Study Findings 

Related 
Propositions 

Pilot Study 1  Study participants were more likely to hold favourable responses to online behaviour 

suggestions when those suggestions were presented to match than mismatch their important 

social values. 

 Behavioural decisions based on self-transcendence or self-enhancement reasons could 

potentially contribute to different cross-over effects. It is found that participants in the self-

enhancement condition tended to allocate significantly less amount of their winnings to 

support environmental causes than those in the self- transcendence condition. 

 In terms of general environmental orientations, participants who pledged resource conservation 

practices with self-enhancement reasons were less likely to endorse statements regarding pro-

environmental self-perceptions than those who pledged the same practices with self-

transcendence reasons. 

P1 & P3 

Pilot Study 2  The effectiveness of online persuasion appeals tended to be enhanced when behaviour 

suggestions were justified by motivationally congruent social values. Highlighting conflicting 

values in online persuasion appeals tended to increase participants’ subjective ambivalence and 

in turns weaken the attitude-behaviour consistency. 

 Findings with regards to the cross-over effects were consistent with findings in the Pilot Study 

1. As compared to those who pledged the resource conservation practices with self-

transcendence outcomes, participants who pledged the same practices with self-enhancement 

outcomes were less likely to endorse statements regarding pro-environmental self-perceptions 

and less likely to donate their winnings to support environmental causes.  

P1 & P3 

Main Study 1  Participants tended to report more favourable attitudes toward the online persuasion appeals 

and submit more online action pledges, when they were under value-matching conditions than 

under value-mismatching conditions. 

 Participants’ awareness of the value matching procedures tended to moderate the persuasion 

effect of value matching. That is, value matching through an explicit method tended to be less 

P1 & P2 
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effective to influence IS users’ acceptance of online persuasion appeals than its implicit 

matching counterpart. 
Main Study 2  Similar with those in the Main Study 1, the results indicate that the persuasion effect of value 

matching/mismatching procedures depends on the participants’ awareness of the 

matching/mismatching IS design. When study participants were unaware of how the displayed 

web contents were selected (i.e., implicit conditions), they tended to report more favourable 

attitudes towards online persuasion appeals and submit more action pledges under value-

matching conditions than under value-mismatching conditions. However, when participants 

were informed that web contents were tailored to one specific dimension of social values, the 

persuasion effects of value-matching/mismatching design tended to be diminished. 

 Value-related IS designs tended to result in different cross-over effects. Participants who were 

presented with online persuasion appeals with self-transcendence values were likely to report 

lower levels of agreement with self-interest justifications for resource conservation but higher 

personal involvement with environmental issues, as compared to those who were presented 

with online persuasion appeals with self-enhancement values. Non-green participants tended to 

be more susceptible than green participants to such effects. 

 Consistent with those obtained in the two pilot studies, results from both of the experimental 

and follow-up sessions in Main Study 2 show that participants who were presented with self-

transcendence value primes tended to make a larger donation for pro-environmental causes 

than those who were presented self-enhancement value primes.  

P1, P2 & P3 
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Chapter 5 

General Discussion 

With the increasing attention towards IS innovation for encouraging individuals’ 

environmentally responsible behaviours, scholars have argued that that it is not only 

important to test whether certain IS or IT design will produce intended persuasion effects 

on IS users but also essential to understand the extent to which the strength of such 

persuasion effects may vary under different conditions (Hasan, 2011; Melville, 2010). 

This research follows this suggestion and examined when and how online persuasion 

designs come to affect IS users’ judgements on resource conservation and environmental 

protection. Departing from the “main effect” postulation that underlies prior Green IS 

studies, this dissertation highlights that technological or engineering designs of an IS 

application can lead to both positive and negative changes in IS users’ judgments and 

behaviours.  

In particular, the present research drew on the circumplex model of social value  

(S. H. Schwartz, 1992, 1994) to empirically examine Green IS applications differing in 

value matching methods. The working propositions and hypotheses developed in Chapter 

3 were tested across two pilot studies and two main studies. the study design of this thesis 

was intended to balance the internal validity and external validity of empirical findings. 

Specifically, to mitigate concerns about construct validity, two different value measures 

and different matching tactics were used to operationalize the value-matching design. 

Also, the value-matching and cross-over hypotheses were tested with different samples to 

improve the generalizability of study findings.  
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Moreover, the stand-alone web applications used in the two main studies were 

designed with two purposes in mind. First, they were intended to capture the basic 

functions of some popular IS-based sustainability programs (e.g., WeSpire, CarbonRally) 

and to reflect the common design practices among Green IS developers. Second, some 

features in the web applications were designed to test the hypothesized effects and to 

demonstrate why and how online persuasion attempts may be effective to affect IS users’ 

acceptance of certain behavioural suggestions.  

In general, study findings support that tailoring online information based on IS 

users’ value priorities can produce a positive effect on users’ evaluation and acceptance 

of specific behavioural suggestions that are presented online. However, the results show 

that the positive effect tends to be diminished as IS users become aware of the value-

matching procedures which are designed in the IS application. Also, because the value-

matching procedures tend to highlight different value concepts and stimulate different 

social motives for adopting specific behavioural suggestions, they can result in 

unintended effects on IS users’ general pro-environmental orientations and cross-domain 

behavioural changes. Taken together, the study results support the main predictions of the 

working propositions and hypotheses.  

It is worth noting that although most of the implications in the next sub-section 

are discussed specifically in relation to Green IS research and practices, it does not 

necessarily imply that this work can only be applied to explain the IS-related persuasion 

effects in the context of environmental sustainability and resource conservation. Rather, 
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the research orientation and theoretical foundation in this thesis can be applied more 

generally to IS research on other types of system design and development. 

In terms of research orientation, this current work follows Zanna and Fazio 

(1982)’s suggestion to formulate the research questions with an intention to advance our 

understandings of an IS-related phenomenon. According the authors, the development of 

a research program often evolves with three generations of research questions. A first-

generational question focuses on the “Is” question and addresses whether there is an 

effect of one variable on another. The second-generation questions tend to be the “When” 

question and determine the boundary conditions of an effect (i.e., when (under what 

conditions) does the effect hold?). The third generation questions center on the “How” 

question and examine what are the mediational processes underlying an effect.  

In the realm of IS research, the progression and trajectory of addressing the three 

generational research questions have been seen across many research programs of IS 

design and development, from decision support systems (Shim, Warkentin, Courtney, 

Power, Sharda & Carlsson, 2002; Todd & Benbasat, 1987;) to personalization 

(Adomavicius, Bockstedt, Curley, & Zhang, 2013; Tam & Ho, 2006; Wattal, Telang, 

Mukhopadhyay, & Boatwright, 2012) and recommendation systems (Xiao & Benbasa, 

2007; Zhang, Tongxiao Catherine, Agarwal, Ritu, & Lucas Jr.,2011), from group support 

systems (DeSanctis & Gallupe, 1987; DeSanctis & Poole, 1994) to user-based online 

review systems (Chevalier & Mayzlin, 2006; Dellarocas, 2003; Duan, Gu, & Whinston, 

2008; Forman, Ghose, & Wiesenfeld, 2008; Mudambi & Schuff, 2010) and online 

communities (Ma & Agarwal, 2007; Ren et al., 2012). To some extent, each of the 
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research programs becomes more mature and integrated when IS scholars go beyond the 

“Is” question and ask the “When” and “How” questions. In relation to Green IS and 

persuasive technology, prior research mostly focuses on the first generational question 

and shows the possible persuasion effect of an IS application. This thesis not only 

embraced the “Is” question but also made an effort to address the second and third 

generational questions on Green IS in particular and online persuasion in general. On the 

one hand, the Proposition 1 in this dissertation provides support to researchers and 

practitioners that IS design and development for online persuasion can be instrumental in 

influencing system users’ judgements on a range of resource conservation practices. On 

the other hand, the Proposition 2 and 3 in this dissertation suggest that the “main-effect” 

explanation which exclusively focuses on “persuasive” IS designs may not be sufficient 

in understanding and assessing potential impacts of those designs nor understanding 

multiple effects of IS interactions on IS users. By addressing the “When” and “How” 

questions, this research is intended to offer some theoretical reasons for the inadequacy of 

the “main-effect” explanation in Green IS and persuasive research. It is also intended to 

provide some empirical evidence on why the “main-effect” explanation may fail to 

account for some change patterns of IS users’ judgements and behaviours. As such, it 

brings a different perspective on understanding the role of online persuasion in 

influencing IS users’ behaviours. 

In terms of theoretical foundation, the current research primarily drew upon social 

scientific research on persuasion and priming in social psychology and consumer 

psychology. As such, this thesis departs from prior Green IS and persuasive technology 
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research with respect to two basic assumptions. First, to hold the “main-effect” 

explanation, previous Green IS and persuasive technology studies follow the assumption 

that the technical design of an IS application is the direct “trigger” of system users’ 

attitudinal and/or behavioural changes (Fogg, 2009, Pg. 1). Different from this 

assumption, this dissertation suggests an indirect role of IS design in online persuasion. It 

operates on the premise that the design characteristics of an IS application can serve as 

“enhancers” of system users’ attentions to specific motivational bases of their attitudes 

and behaviours. In other words, it is postulated that a value-related IS design can 

potentially motivate system users to process an online persuasion appeal in a value-

congruent way. More specifically, it is assumed that priming a social value concept 

through an IS application is likely to increase the accessibility of value-congruent mental 

constructs in system users’ memory (Pakizeh et al, 2007). As a result, the users tend to 

perceive the information related to the social value as more important and relevant and 

thereby they are more likely to use the social value as a guide to evaluate an online 

persuasion appeal and make behavioural decisions (Verplanken & Holland, 2002). As 

compared to traditional persuasion and priming studies in which a value-matching or 

priming experimental design tends to be limited in terms of its contents and means, the 

current research reveals that the online persuasion setting can provide a unique 

opportunity to examine how people’s judgements and behaviours can be influenced by 

external stimuli in a more systematic and dynamic fashion. 

Second, previous Green IS and persuasive technology research tends to assume 

that eliciting multiple motives through different IS design features will produce additive 
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effects on persuasion. Consequently, most of early Green IS and persuasive technology 

studies undertake a conjecture that persuasion designs will be more effective when they 

elicit both pro-self and pro-social motives than when they elicit either one type of the 

motives. In contrast, this dissertation follows a common theoretical premise in many 

social scientific studies on value and goal priming. That is, pro-self goals and pro-social 

goals are associated with motivationally conflicting values (Schwartz, 1992; Grouzet et 

al., 2005). It is assumed that simultaneously eliciting both types of goal tend to weaken 

rather than enhance the effectiveness of online persuasion. Thus, the circumplex structure 

of value and goal contents provides a different theoretical framework to conceptualize 

and explain how specific IS design characteristics can influence system users’ 

motivations and behaviours. 

In the remaining section, the implications of this dissertation with respect to 

Green IS research and practices are discussed in detail and avenues for the future research 

are addressed. 

5.1 Implications and Avenues for Future Research 

5.1.1 Implications on Green IS Research 

The current research proposes a new approach to studying and understanding 

Green IS design. Specifically, research in social psychology has shown that people’s 

decisions and behaviours are in part influenced by their cherished social values (Feather, 

1995; Maio, 2010; Rohan, 2000). Thus, the current research is conceptualized and 

operationalized under the premise that associating a specific behaviour with abstract 
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value concepts through IS design is likely to affect people’s perceived motivational 

functions of the behaviour and consequently influence their behavioural decisions. 

Although IS researchers have proposed that Green IS design needs to incorporate 

people’s value priorities for tailoring and personalizing online recommendations on 

behavioural changes (Burrows et al., 2014; Petkov et al., 2012), there is still a lack of 

research on how value concepts can be applied in Green IS research and why IS design 

based on social values can be effective for online persuasion.  

The current research addresses this research gap from three aspects. First, this 

thesis draws on past research on social value theories to provide a conceptual justification 

on why IS users’ value priorities can serve as an important basis for selecting online 

messages on resource conservation practices. Second, this thesis identified a boundary 

condition for the persuasion effect of such a value-sensitive IS design and found 

empirical support for the condition consistently through the two main studies. In this 

way, the current research deviated from the “main-effect” contention by explaining why 

many IS design characteristics may not, in and by themselves, make IS users susceptible 

to online persuasion attempts. Third, the current research goes beyond previous research 

on Green IS by examining plausible crossover effects of online persuasion on IS users’ 

global attitudes and motivations towards supporting environmental protection and 

resource conservation. Study results help to explain why the effectiveness of IS-enabled 

online persuasion attempts needs to be measured not only in terms of the intended 

changes in a target resource consumption behaviour but also in terms of some unintended 

changes in people’s general environmental orientations and behavioural tendencies. 



 

157 

 

5.1.1.1 Differentiating Social Value Concepts in Green IS Research  

Researchers have argued that Green IS applications fail to produce intended 

outcomes, in part because their design orientation tends to overlook that participants in a 

study did not necessarily have a shared, consistent view of environmental issues 

(Burrows et al., 2014; T. Schwartz et al., 2014). In particular, past research on Green IS is 

mostly based on the notion of resource management (Brynjarsdottir et al., 2012; Petkov 

et al., 2012). Many IS applications in study were designed with the assumption that IS 

users have a high level of expertise with regards to resource conservation and they were 

strongly motivated to engage in behavioural changes (Petkov et al., 2012).  

The current research supplements previous Green IS research in three domains. 

First, this thesis proposes that the incorporation of social values into IS design can help to 

capture IS users’ diverse stances on resource conservation. More specifically, the current 

research shows that online persuasion attempts can elicit different value primes and draw 

IS users’ attention to different motivational functions of changing specific resource 

conservation practices. In the two pilot studies, student participants were asked to 

indicate their attitudes towards a set of behavioural suggestions which were associated 

with different social value contents. Results show that the participants tended to have 

more favourable responses to the behavioural suggestions, when the suggestions were 

presented with value contents that matched participants’ most cherished values than they 

were presented with value contents that did not match. The hypothesized value-matching 

effect was further tested in the two main experimental studies with relatively 

heterogeneous samples from the Amazon Mechanical Turk. The stand-alone web 
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application was designed to selectively display web contents based on participants’ value 

priorities. Comparable results were observed. That is, online persuasion appeals were 

more effective when the displayed behavioural suggestions and other web contents were 

aligned with participants’ important social values than when they were misaligned. The 

effectiveness of persuasion outcomes was manifested in participants’ evaluations on the 

resource initiative proposed in the study and their pledged behavioural suggestions. These 

findings may help address some criticisms on previous Green IS studies. In particular, 

some scholars have argued that Green IS that is solely based on persuasive design 

principles tends to ignore the complex social contexts of people’s resource consumption 

activities (Brynjarsdottir et al., 2012). As a result, such a design approach may prescribe 

changes in behaviour without understanding why people behave in particular ways or 

why particular behaviours are carried out (Burrows et al., 2014). Findings from this thesis 

reveal that specific value measures can be incorporated into a Green IS application as a 

way to contextualize behavioural changes into IS users’ daily lives.  

Second, the current study findings imply that persuasion effects observed in early 

Green IS studies can be in part related to the sample characteristics. In particular, 

participants in those studies were often selected because they were interested in 

environmental issues and/or motivated to change their resource consumption behaviours 

(Benders et al., 2006; Froehlich et al., 2009; Shiraishi et al., 2009). Participants were also 

explicitly informed that the IS designers’ intentions were to improve system users’ 

environmental sustainability. It is plausible to infer that the information displayed in the 

Green IS applications could be perceived by the participants to be associated with their 
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pro-environmental values. As the current study findings show that the value matching can 

be effective in influencing their attitudes and behaviours in relation to resource 

conservation, it becomes uncertain the extent to which persuasion outcomes obtained in 

early Green IS studies can be explained by the persuasive design components or by the 

displayed contents that matched study participants’ pro-environmental interests. The 

current research provides an opportunity to examine whether the use of the same Green 

IS interface designs will exert different effects on IS users with different environmental 

orientations. In particular, it reveals that, as compared to those who prioritized 

environmental protection over self-enhancement values, IS users who prioritized the 

social values in a reversed order were less favourable to the pro-environmental version of 

the online persuasion appeals. The results suggest that the samples used in early Green IS 

studies may confound the interpretation of IS-related persuasion outcomes, as the 

persuasive effect may not be the same among IS users who do not have strong ‘green’ 

motives and interests.  

Third, the current research shows that the value-matching concept can be realized 

in different ways and value-related primes can be presented through different IS-artefact 

designs. Specifically, the two pilot studies showed that even when the same set of 

behavioural suggestions were associated with different social values, participants’ 

different value preferences could result in different evaluations on those suggestions. The 

two main experimental studies suggest that the value-matching procedure could also be 

operationalized in the selection of specific behavioural suggestions. Results show that 

although two resource conservation practices are similar in terms of participants’ 
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tendencies to make an online action pledge, they can be substantially different in terms of 

the embedded social meanings. Moreover, the proximal and distal value-matching 

procedures were used in the Study 2 to further examine whether IS users’ responses to 

social value measures can be used for personalization over time. It was assumed that 

personalization based on the proximal value-matching procedure was likely to be more 

effective than that based on the distal value-matching procedure, because the latter 

matching procedure might fail to capture recent changes in IS users’ value priorities. 

Nevertheless, the findings do not indicate any significant difference between the two 

value- matching procedures. As the non-significant result is open to multiple 

explanations, future research needs to further scrutinize the extent to which IS users’ 

social value responses can be reliably used for personalization. 

The value-matching procedure applied in this research was intended to focus on 

the importance differences between self-transcendence versus self-enhancement values. 

The choice of the two specific types of social values was supported by the circumplex 

model of social values. That is, the value model postulates that pro-environmental values 

are compatible with other self-transcendence values but opposed with self-enhancement 

values (S. H. Schwartz, 1992). Based on this postulation, the current research 

operationalized the value-matching/mismatching design in the processes of user 

categorization and content selection. Specifically, study participants were identified as 

“green” or “non-green” participants based on their responses to the self-transcendence 

and self-enhancement value measures. Behavioural suggestions and other web contents 

were also selected based on how they were perceived to be connected to either one type 
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of the social values. Although the current research provides initial support for the utility 

and feasibility of incorporating social value concepts into personalization design, more 

research is needed to examine the extent to which the value-matching design can be 

refined by differentiating IS users’ value priorities and online persuasive appeals within 

one value dimension. Furthermore, given the Green IS context, this thesis did not 

examine how the IS design of matching/mismatching openness and conservation values 

can be incorporated into personalization for online persuasion purposes. Additional work 

is needed to explore the extent which these different value concepts may be suitable in IS 

design and how they can be applied to influence IS users’ resource consumption 

decisions and behaviours. Such research can also be informative with regard to other 

online persuasion contexts. Lastly, this thesis focused on identifying IS users’ personal 

value priorities for Green IS design. More research is needed to examine how the 

collective values of organizational culture can be integrated into IS design as part of its 

value-matching feature. This avenue of research would help to clarify why and how IS 

designs with the two different forms of values needs to be conceptualized and 

operationalized differently. 

5.1.1.2 The Role of User Awareness in Green IS Design 

Although this thesis provides empirical evidence for the effect of IS-enabled 

value-matching design on IS users’ acceptance of online behavioural suggestions, it 

highlights that such an IS design feature does not lead to enhanced persuasion invariably. 

In particular, the current research shows that the value-matching design was more likely 

to be effective when IS users were not informed on how web contents were generated by 
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the IS application than when they were informed. In other words, it suggests that IS 

users’ awareness of IS design characteristics can potentially change the way in which IS 

users evaluate online persuasion appeals. The results were explained based on two 

justifications. First, researchers suggest that social values are cultural truisms, as people 

tend to definitely agree with them but lack cognitive support for them (Bernard et al., 

2003b; Maio & Olson, 1998). The explicit value-matching procedure tends to draw IS 

users’ attention to the importance of certain values and evoke questions on why various 

values were preferred over the other. Such deliberation on the value importance can 

potentially result in changes in value importance ratings (Maio & Olson, 1998). As a 

result, users may perceive that online behavioural suggestions selected by the IS 

application were not associated with their important values. Second, the explicit value-

matching procedure makes IS users more aware of the persuasion intentions underlying 

the IS design than its implicit value-matching counterpart. As IS users may perceive the 

value-matching design as a source of unsuitable biasing factors to skew IS users’ 

judgements, their awareness of the IS design may lead them to be reluctant to accept 

online behavioural suggestions.  

Although using different study methods and examining different Green IS 

applications, the current study findings are comparable with those in Snow et al. (2013)’s 

qualitative study on eco-feedback systems. In particular, the authors reported that users’ 

preconceptions concerned with the “persuasion purpose” of the eco-feedback were found 

to result in users’ negative attitudes toward the feedback device and reduce the potential 

behavioral change and engagement. These findings suggest that there is a need to broaden 
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the scope of inquiry on Green IS design. In particular, the research on IS design features 

should not be only limited to test the intended persuasive effects of those features on IS 

users, but also examine how IS users’ beliefs and perceptions associated with those 

features on their use of a Green IS application. In particular, additional research is needed 

to clarify the extent to which the findings in the current research can be accounted for by 

the change in IS users’ value importance ratings and/or the bias correction. This line of 

work would help to examine whether users’ awareness of IS design only can influence 

the effectiveness of value-based persuasion attempts or it can influence other types of IS 

design for online persuasion purposes. 

5.1.1.3 Assessing Green IS Applications 

Early Green IS studies tended to focus on assessing the intended persuasive effect 

of an IS design on a target behavioural change. Such an assessment approach is rooted in 

the general orientation of persuasive technology research. That is, the effectiveness of an 

IS design is mainly assessed based on the extent to which specific behavioural 

modification can be induced by an IS design characteristic (Fogg, 2003; Fogg et al., 

2009). Some scholars have raised concerns that most persuasive design comes with a 

narrow conceptualization of environmental sustainability and many IS design researchers 

assume those specific changes prescribed in IS application align with environmental 

conservation in general. As a result, it often leads to incomplete design evaluation 

measures (Brynjarsdottir et al., 2012; DiSalvo, Sengers, & Brynjarsdóttir, 2010). 

Although most papers on this issue are conceptual and commentary in nature, Flüchter 

and Wortmann’s study (2014) has empirically examined the positive and negative effects 
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of feedback systems on study participants’ travel mode choices. Their findings indicate 

that the use of IS-enabled social normative feedback can induce participants to engage in 

sustainable travel behaviour during the intervention, but it tends to undermine 

participants’ intrinsic motivations toward the targeted behaviour. The authors have 

questioned whether the potential long-term cost of participants’ motivational change can 

by justified by the measures of short-term success in behavioural change. 

The current research addresses the concern about IS design evaluation by 

explicitly examining potential cross-over effects of online persuasion. That is, the current 

work studied the indirect impact of online persuasion on non-targeted attitudes and 

behaviors. Results suggest that the conventional assessment approach used in persuasive 

technology research may overlook the unintended effects of Green IS design on people’s 

general environmental orientations and behavioural tendencies. Findings reveal that 

regardless of whether study participants were assigned into the value-matching or 

mismatching conditions, those who were presented with self-transcendence value primes 

were likely to hold more favourable attitudes toward supporting environmental protection 

and conservation and make a larger donation for pro-environmental causes than those 

who were presented self-enhancement value primes. The cross-over effects were 

observed in both the experimental sessions and the follow-up sessions in which 

participants were not given with any value-related information, suggesting that these 

effects can be persistent even through brief IS interactions. 

The current work has two implications for understanding and assessing Green IS 

applications in terms of their effects on IS users’ judgements and behaviours. First, this 
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research helps to explain why participants in prior Green IS research tended to develop a 

narrow focus on specific behavioural changes after interacting with the Green IS 

applications in study (Mankoff et al., 2010; Shiraishi et al., 2009). In particular, results in 

the current work indicate that while the value-matching/mismatching design was 

effective to increase the favourability towards online behavioural suggestions and the 

number of online pledge submissions, the types of value concept used in the 

matching/mismatching design tended to influence IS users’ general environmental 

orientations. Participants were less likely to perceive environmental sustainability as 

personally relevant when they were presented with online behavioural suggestions with 

self-enhancement values than with self-transcendence values. Findings in this work show 

that value contents presented in Green IS applications can change system users’ motives 

for engaging in specific resource conservation practices and such motivational changes 

can result in other attitudinal and behavioural changes in relation to environmental 

sustainability.  

Second, this research suggests that the impact of a Green IS application needs to 

be evaluated based on two domains. The first domain addresses the extent to which an IS 

application can have intended effects on IS users’ attitudes and behaviours with respect to 

specific resource consumption practices. The assessment of this domain is not only based 

on outcome measures that are similar with those used in early Green IS research, but also 

based on the range of boundary conditions that may account for the variability of IS-

induced persuasive effects. The second domain addresses the extent to which an IS 

application can have any effects on IS users’ global pro-environmental attitudes, 
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motivations and behavioural tendencies. This domain of evaluation calls attention to 

motivational interconnections between social values and personal goals. In particular, 

when an IS application is designed to alter system users’ motivations to influence their 

resource consumption behaviours, it is necessary to assess the extent to which the chosen 

motivational basis is congruent with pro-environmental values. Such assessment may 

help to reveal a wider range of IS impacts than has been studied previously.  

One limitation of the current work is that the behavioural measures of cross-over 

effects focused on one specific behaviour. That is, rather than focusing on a range of 

different behaviours, it examined how participants’ donation behaviours could be 

influenced by their interactions with different value-related web contents. The rationale 

for choosing this particular behavioural measure instead of other measures is twofold. 

First, charitable donation behaviour has been applied in past empirical studies as an 

effective outcome measure to assess the effects of people’s self-identities and 

motivational bases on their pro-social and moral-licensing behaviours (Aquino & Reed II, 

2002; Bratanova, Loughnan, & Gatersleben, 2012; Effron, Cameron, & Monin, 2009; 

Khan & Dhar, 2006; Sachdeva, Iliev, & Medin, 2009). Because the current research 

context is similar with that of those studies, the donation measure was adapted in this 

work to examine the influence of IS-induced personal value changes on non-targeted pro-

environmental behaviours. Second, the same donation measure was used in both pilot and 

main experimental studies to ensure that the results in one study could be reproduced 

reliably in another with a different sample and a different research setting. However, 

having found support for the cross-over effect, it would be helpful to further explore 
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whether IS-related value changes can have an indirect effect on participants’ attitudes and 

behaviours towards other environmentally-relevant domains. Also, additional work is 

needed to identify what factors may potentially enhance or diminish IS-induced cross-

over effects and to which extent those factors can be incorporated into an IS application. 

This avenue of research would help to enlighten the mechanisms underlying the observed 

cross-over effects. More importantly, it would help to justify the assessment of a Green 

IS design in a more holistic and informative manner. 

Another limitation of this research is that it only focuses on one category of Green 

IS applications. Specifically, the working propositions and hypotheses in this thesis were 

intended to explain the use of IS application to influence system users’ judgements and 

behaviours towards resource conservation. It remains unclear the extent to which the 

theoretical explanation and empirical findings in this work are applicable to other 

categories of Green IS applications, in particular to those applications that can improve 

the efficiency of resource consumption by invoking large-scale organizational or societal 

changes. To some degree, research findings on the cross-over effects are parallel to the 

phenomenon of Jevons paradox. That is, efficiency gains through technological 

improvements can lead to rebound effects and thus increase overall resource consumption 

(Freire-González, 2010; Sorrell, 2009). Although most of the research on Jevons paradox 

and rebound effects was conducted from an economic perspective and was intended to 

explain resource consumption at the collective level, this thesis provides a plausible 

explanation on why Jevons paradox can also occur at the individual level. Specifically, 

findings in this thesis implies that rebound effects may be more likely to occur when 
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people perceive the natural environment as a commodity to consume than as a public 

good to preserve. In this case, this thesis can be informative to research on other 

categories of Green IS applications, particularly with respect to understanding the 

relationship between IS-enabled resource efficiency improvement and resource 

consumption. More research is needed to systematically examine when the use of Green 

IS applications may lead to the Jevons paradox at the organizational or societal level. 

Also, a multi-level analysis can be helpful to further reveal how the rebound effects at the 

collective level may be related to the cross-over effects at the individual level. 

5.1.2 Implications on Green IS Practices 

This thesis has three main practical implications for IS professionals involved in 

the design, development and implementation of an IS application to influence people’s 

resource consumption practices. First, the current research suggests that designing IS 

products for environmental sustainability needs to be based on a thorough understanding 

of the complex structure of system users’ motivations for environmentally relevant 

behaviours. Study findings in this work offer some plausible explanations on why some 

Green IS designs may fall short of intended functions. These explanations may help IS 

designers and developers identify specific design aspects for adjustment and 

improvement. Second, this work calls more attention to both intended and unintended 

effects of a Green IS application on its users’ judgements and behaviours. Findings in this 

research may help IS designers to have a better understanding of when particular 

behavioural changes can be expected by using Green IS applications and how impactful it 

is likely to be when users become knowledgeable of certain IS design features. Lastly, 
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from a managerial perspective, this thesis suggests that companies that implement IS 

applications to influence employees’ resource consumption behaviours need to use 

different measures to assess resource efficiency and environment stewardship. Results in 

the current research help to explain why IS-enabled resource conservation initiatives may 

not always warrant support for corporate environment sustainability. They may also help 

managers identify different approaches to evaluate the effectiveness of IS-based 

behavioural interventions for different corporate objectives. 

5.1.2.1 Identifying IS Users’ Value Priorities for Green IS Development 

This research provides a caveat on the common design practice that presents an 

online persuasion appeal with information on both self-interested benefits and 

environmental impacts. The general idea underlying this design practice is that as 

compared to displaying either one type of the outcomes, displaying both types of the 

outcomes can be more compelling and can help to encourage more system users to 

perform a targeted behaviour by addressing the diversity of users’ motivations. However, 

results in the current research implies that such a design practice may not be ideal, 

because the co-presence of self-interested and environmental outcomes tends to introduce 

motivationally incongruent values to an online behavioural suggestion and increase IS 

users’ subjective ambivalence towards performing the targeted behaviour.  

This thesis demonstrates the utility and practicality of incorporating IS users’ 

value priorities into a Green IS application. Specifically, studies in the current work show 

that tailoring online persuasion appeals based on IS users’ cherished values can be 

effective in improving the users’ acceptance of suggested behavioural changes. In the 
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development of a Green IS application, system developers can include social value 

measures to assess users’ reaction to different online contents. Such an assessment can 

provide IS developers with a justifiable and feasible way to identify different information 

preferences for different system users. In addition, the current research suggests that 

although the conceptual designs that use IS users’ value importance ratings for content 

selection and personalization can be comparable across different Green IS products, the 

specific cut-offs and parameters for estimating IS users’ value priorities can substantially 

differ from one user population to another. Green IS developers may need to collect value 

importance ratings from a representative sample of prospective users to calibrate the 

value-matching procedures. Such an approach may help to ensure that the criteria for 

value-based user identification and content selection are appropriate and meaningful for 

the intended user population  

Moreover, the use of social value concepts in IS development processes can help 

system developers analyze and determine the extent to which different IS design 

components of a given Green IS application are combined and integrated in a value-

congruent manner. For example, competition-based game features are commonly used in 

Green IS applications to increase IS users’ sense of accomplishment of performing 

targeted behaviours (Petersen et al., 2007; Petkov et al., 2012). Based on the current 

research results, such design features may not be optimal for motivating resource 

conservation behaviours that are consensually associated with pro-environmental values. 

As competition-based game designs tend to emphasize on the importance of personal 

achievement goals and appeal to self-enhancement values, such designs may potentially 
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inhibit the self-transcendence motivations that underlie the targeted pro-environmental 

actions. Although such value incongruence is implicit in an IS application, IS developers 

can scrutinize the potential effects on IS users by assessing their subjective experiences 

with the system and changes in value importance ratings. 

5.1.2.2 Subtlety of Green IS-Related Persuasive Design 

This thesis suggests that the persuasive effect of a Green IS application may 

change, as system users’ perceptions toward the IS design properties change. That is, 

online persuasion attempts tend be more effective when they are subtle to IS users than 

when they are blatant. From a practical perspective, these results pose some challenges 

for Green IS designers. In particular, IS designs for subtle online persuasion tend to raise 

ethical concerns, as the potential impact of these designs are often purposely concealed 

from system users. Findings in this thesis indicate that Green IS designers may need to 

have a better understanding on why and how prospective IS users may react to online 

persuasion appeals differently when the persuasion intention is made explicit to them. In 

this way, IS designers may be able to identify practical solutions to mitigate the influence 

of subtlety on persuasion effectiveness.  

The current work suggests that two types of change may occur when IS users 

become aware of certain persuasive features of an Green IS application. The first type of 

change is specifically related to value-based IS design. Informing IS users that online 

contents are tailored based on their value priorities may induce the system users to 

deliberate on the reasons for holding specific values and consequently cause the value 

importance to change. In other words, the explicit communication of value-related Green 
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IS designs may potentially lead the system users to perceive online persuasion appeals as 

irrelevant to their cherished values. One solution to adjust value-based IS designs is to 

provide reasons for supporting specific values when informing users about the value-

matching procedures. Past research on social values show that such changes in value 

importance tend to occur when people lack cognitive support for their values (Maio & 

Olson, 1998). The provision of reasons may help to lessen changes in IS users’ value 

priorities and improve users’ acceptance of tailored online persuasion appeals. 

The second type of change is related to persuasive IS design in general. That is, 

when the persuasion intention is made evident in an IS design, the system users may 

consider the design as unsuitable to impose changes in their judgements and behaviours 

and thus discard its displayed online persuasion appeal. To mitigate IS users’ negative 

perceptions of persuasive IS designs, IS designers may need to conduct user experience 

studies to assess the extent to which system users may regard a given IS design as 

appropriate and valid to inform their judgements and decisions. More importantly, IS 

designers may need to ensure that prospective system users are given opportunities to 

autonomously choose specific persuasive design components as well as to remove certain 

persuasion appeals from an IS application. Recent research on gamification suggests that 

employees’ voluntary consent to gamified activities plays an important role in 

determining the effect direction of gamification on employees’ affective experiences and 

work performance, because employees’ consent reflects their active acceptance of the 

managerial goals underlying gamified activities and their willingness to cooperate with 

such goals (Mollick & Rothbard, 2014). In relation to Green IS designs, the provision of 
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opt-in and opt-out choices on certain IS persuasive features may allow IS users to 

indicate their consent to receiving selected online persuasion appeals. 

5.1.2.3 Pragmatic versus Moral Decision Frames of Green IS Implementation and 

Use 

This thesis shows that a Green IS application can be designed to entail two 

different decisions frames for motivating IS users to change resource consumption 

activities at work. Specifically, self-enhancement values underscore a pragmatic frame of 

justifying resource conservation practices as a subordinate goal of promoting 

organizational welfare and success, whereas self-transcendence values give emphasis to a 

moral frame of supporting environmental protection and preservation as the ultimate end-

goal (T. A. Kreps & Monin, 2011). In this sense, environmentally sustainable work 

practices per se are not inherently different from pro-environmental behaviours in other 

settings. Most work practices and organizational environmental initiatives can be 

reasonably justified based on either a moral or a pragmatic frame (T. A. Kreps & Monin, 

2011; Tenbrunsel & Messick, 1999, 2004).  

From a managerial viewpoint, companies that implement Green IS applications to 

influence employees’ resource consumption behaviours may need to consider the two 

types of decision frame separately, as the assessment of the outcomes of IS-based 

intervention initiatives can be considerably different under the two decision frames. In 

particular, results in this thesis suggest that although either one of the decision frames can 

be used in a Green IS application to invoke changes in employees’ certain resource 

conservation practices, there can be different indirect consequences associated with the 
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different ways in which the behaviour is rationalized and motivated. A pragmatic 

decision frame can be hinted in a Green IS application by associating online behavioural 

suggestions with self-enhancement values, while a moral frame can be suggested by 

associating the same behavioural suggestions with self-transcendence values. The former 

decision frame can potentially undercut employees’ general motivations for supporting 

environmental sustainability, whereas the latter decision frame can strengthen employees’ 

pro-environmental motivations.  

Among IS professionals, the implementation and use of Green IS for resource 

conservation initiatives is commonly positioned as a win–win choice. In particular, IS-

based behavioural intervention programs such as WeSpire are often touted as 

opportunities to drive financial savings and attain competitive advantages by motivating 

employees to make pro-environmental choices at work (WeSpire, 2014). Nevertheless, 

the current research implies that the implicit subordination of a moral decision frame to a 

pragmatic decision frame may potentially undermine corporate environmental 

stewardship. In particular, findings in this thesis suggest that managers may need to use 

different measures to evaluate the effectiveness of IS-based behavioural interventions. If 

the end-goal of Green IS implementation and use is to support revenue growth and 

improve business performance, the overall reduction in employees’ resource consumption 

can be a justifiable measure to reflect the impact of Green IS on organizational resource 

efficiency. If the implementation of Green IS is intended to support corporate 

environment sustainability as an end in itself, managers may not only need to assess 

employees’ behavioural changes in the targeted domain, but also examine the potential 
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influence of Green IS use on employees’ global attitudes and behavioural tendencies 

towards supporting environmental protection. Both of the measures need to be taken 

together to ensure that IS-induced changes in employees’ attitudes and behaviours are in 

line with environmental sustainability in general. 

5.2 Conclusion 

Recent advances in Web 2.0 and mobile platforms have made various IS 

applications available to influence users’ behaviours of environmental significance. 

However, it remains largely unknown the extent to which Green IS applications can be 

used as an online persuasion tool to potentially influence people’s pro-environmental 

attitudes and behaviours. Existing findings suggest that the persuasive effects of Green IS 

applications remain equivocal. Thus, this research is intended to explore the plausible 

mechanisms underlying the impacts of interacting with Green IS applications on users’ 

environmentally sustainable practices. In particular, this research is intended to address 

two issues. The first issue focuses on examining how specific IS design tactics can be 

used in a Green IS application to influence users’ evaluations of target behavioural 

suggestions through value-matching processes. The second issue focuses on explaining 

why those design tactics with different value primes may produce distinct cross-over 

effects on users’ general pro-environmental attitudes and behaviours in other 

environment-related domains. Drawing on the circumplex model of social values 

(Schwartz, 1992, 1994), the current research helps to explain why and how interacting 

with a Green IS applications may influence users’ pro-environmental attitudes and 

behaviours. Empirical findings from the present research may also help to explain when 
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IS-elicited pro-environmental attitudinal and behavioural changes will be consistent and 

persistent over time. 
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Appendix A 

Pilot Study 1 (Measures & Experimental Scenarios) 

Personal work value measures on the self-enhancement – self-transcendence 

dimension (Adapted from Schwartz, 199225; Items were randomized for each 

participant.) 

o As a guiding principle in my work life, my rating of the importance of each of 

these values in my work life is. (1- opposed to my value; 0- not at all 

important; 3-important; 7- of Supreme importance) 

 

 WEALTH (material possessions, money) 

 EQUALITY (equal opportunity for all) 

 INFLUENTIAL (having an impact on people and events) 

 HELPFUL (working for the welfare of others) 

 PROTECTING THE ENVIRONMENT (preserving nature) 

 AUTHORITY (the right to lead or command) 

 RESPONSIBLE (dependable, reliable) 

 SOCIAL RECOGNITION (respect, approval by others) 

 AMBITIOUS (hard-working, aspiring) 

 HONEST (genuine, sincere) 

 SUCCESSFUL (achieving goals) 

 UNITY WITH NATURE (fitting into nature) 

 BROADMINDED (tolerant of different ideas and beliefs) 

 CAPABLE (competent, effective, efficient) 

 SOCIAL POWER (control over others, dominance) 

 FORGIVING (willing to pardon others) 

 

 
Motivational 
Dimension 

Value Content 

Self-Enhancement 

Power: Wealth; Authority; Social power; Social 

recognition 

Achievement: Successful; Influential; Ambitious 

Self-Transcendence 

Universalism: Unity with nature; Protecting the 

environment; Broadminded; Equality 

Benevolence: Forgiving; Helpful; Honest; Responsible 

                                                 

 25 Using a 9-point asymmetrical scale from (1-opposed to my values to 7 of supreme importance) to assess 

value importance is to reduce potential ceiling effects since most values receive a certain degree of 

consensual support. (Maio, et al., 2009; Schwartz, 1992) 
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Personal resource consumption in the last week (adapted from Carrico & Riemer, 2011; 

Lamm et al., 2013; Robertson & Barling, 2012; Items were randomized for each 

participant) 

o The next set of questions relates to your resource consumption in the course of 

your daily life. Please indicate how frequently during the previous workweek 

(i.e., Monday~Friday) you engaged in the practices listed below (0-Never, 1-

Almost never [below 5% of the time]; 2- About 25% of the time; 3-About 

50% of the time; 4-About 75% of the time; 5-Almost all the time [above 95% 

of the time]; with a Not applicable option and a Don’t remember option) 

 

 Commuting to or from school by car; 

 Turning off lights when not in use; 

 Printing e-mail or digital documents; 

 Using non-refillable water bottles or paper cups; 

 Leaving laptops or computers powered-on overnight; 

 Recycling materials (e.g., cans, paper, bottles) in recycling bins; 

 Keeping computer peripherals (e.g., speakers) or small appliances 

(e.g., coffee machines) plugged-in when not in use. 

 

Workplace scenario introduction  
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Workplace Scenario 1 – ($) 

 

 

Workplace Scenario 2 – (CO2) 

 

Post-commitment measures  
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o Attitudes toward the firm’s initiative (Items were randomized for each 

participant) 

 In my opinion, my company’s initiative to reduce its resource 

consumption is 

 Bad (1) -Good (9) 

 Worthless (1) -Valuable (9) 

 Negative (1) – Positive (9) 

 Undeniable (1) – Desirable (9) 

 Foolish (1) – Wise (9) 

 Unfavourable (1) – Favourable (9) 

 

o Thought-listing task (The thought listing instruction was adapted from Petty 

and Cacioppo (1977, pg. 648)) 

 

 Please describe any thoughts and feelings you had while you were 

making your judgements on your pledges during the last few 

minutes. You might have had ideas all favourable to the recommended 

actions, all opposed, all irrelevant… or a mixture of the three. Any 

case is fine. Simply write down the first idea that comes to mind in the 

first box, the second idea in the second box, etc. Please state your 

thoughts and feelings as concisely as possible. A phrase is sufficient. 

Ignore spelling, grammar, and punctuation.  

 

 Please take three minutes to write what you were thinking about 

during the last few minutes: 

 

o Self-perception of being environmental responsible (adapted from Aquino & 

Reed 2002; Maio et al., 2009; Items were randomized for each participant) 

 Please indicate the extent of your agreement or disagreement with the 

following statements (1-Strongly disagree; 7-Strongly agree) 

 My opinion toward resource conservation reflects my core 

values and beliefs. 

 Conserving natural resources is NOT really important to me 

personally. 

 Being environmentally responsible is an important part of who 

I am. 

 It would make me feel good to be a person who is 

environmentally responsible. 

 I DON'T think of myself as someone who is very concerned 

with resource conservation 
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Study Materials – Follow-up Survey 

 Re-assessment measures 

 

 
 

o Attitudes toward the firm’s initiative (same as the one used in the first pilot 

study) 

 

o Perceptions of the company decision (adapted from Tenbrunsel & Messick, 

1999; items were randomized for each participant) 

 

 Do you think that the company’s decision on reducing its resource 

consumption is (1-Least reflective of the company’s decision; 7-Most 

reflective of the company’s decision): 

 An operational decision 

 A corporate image decision 

 A cost-benefit decision 

 An environmental decision 

 An ethical decision 

 A strategic decision 

 

 Cross-domain environmental behaviour measures. 

o The willingness to make personal suggestions on environment-related 

organizational practices (Items were randomized for each participants) 

 

 Please indicate which of the following actions you would personally 

suggest to your supervisors or managers in a future job. (-3 - definitely 

will not; 3-defnitely will; with a Not applicable option) 

 Include environmental education as part of formal employee 

training; 

 Implement formal environmental management systems (e.g., 

ISO14001); 

 Purchase carbon offsets; 

 Mandate paperless practices; 

 Perform an audit of the organization’s air circulation and 

conditioning system; 

 Replace conventional computers and related peripherals with 

Energy Star models; 

In the last week, we presented you with a workplace scenario in which you were 

asked by your company to voluntarily make an action plan to change your resource use 

behaviours at work. In that study, we presented you with a list of recommended behaviours 

and asked you to make on-line pledges for actions that you would like to take at work.  

 

The next set of questions relates to the company's initiative. 
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 Mandate waste reduction programs; 

 Include resource-related work practices as part of employee 

performance evaluations; 

 Encourage employees to circulate information on resource 

conservation (e.g., through e-mail, corporate websites, or 

internal social media applications); 

 Send electronic waste (e.g., old computers, computer 

peripherals or phones) overseas to reduce recycling costs (*an 

anti-environmental suggestion) 

 

o Making a donation to support an environmental cause 
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o Charitable causes were randomized for each participant 
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Appendix B 

Pilot Study 2 (Measures & Experimental Scenarios) 

Personal work value measures on the self-enhancement – self-transcendence 

dimension (same as in the pilot study 1) 

 

 Workplace Scenario Description 126 – (for profit only + pro-self outcomes)

 
 

                                                 

26 The text highlighted in the four workplace scenario descriptions here was not highlighted or bolded in the 

original questionnaires. 

Workplace Scenario: 
Imagine the following situation: You are an office worker at a company. Your company is 

planning to launch an initiative in the next month to improve its business efficiency. In 

particular, you are encouraged to voluntarily make a personal action plan to change some of 

your resource-related practices at work. To help you decide which behaviours you may 

potentially engage in, your company is planning to host a website to present information on 

recommended behaviours. 

  

Please read the following web content carefully and then select up to five practices to which you 

are most willing to sign an on-line action pledge with your initials to express your personal 

commitment. Assume that your signed pledges will be displayed on the company website and 

can be seen by others in your company. 
 

Making a plan to improve your resource efficiency and get your incentives! 
  

Engaging in the following actions will contribute to increasing your organization’s net 

profitability and improving its business competitiveness. For each action, the percentage 

attached represents the proportional increase in annual bonus you personally would gain by 

engaging in the action throughout the year. The percent points for each action is estimated based 

on expected increase in organizational net profit per year. 
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 Workplace Scenario Description 2– (for environment only + environmental 

outcomes) 

 

Workplace Scenario: 
Imagine the following situation: You are an office worker at a company. Your company is 

planning to launch an initiative in the next month to reduce its environmental impact. In 

particular, you are encouraged to voluntarily make a personal action plan to change some of 

your resource-related practices at work. To help you decide which behaviours you may 

potentially engage in, your company is planning to host a website to present information on 

recommended behaviours. 

  

Please read the following web content carefully and then select up to five practices to which you 

are willing to sign an on-line action pledge with your initials to express your personal 

commitment. Assume that your signed pledges will be displayed on the company website and 

can be seen by others in your company. 

 

Making a plan to reduce your resource consumption and prevent the environmental degradation! 

  

Engaging in the following actions will contribute to mitigating your 

organization’s environmental footprint in your community and fulfilling its social responsibility. 

For each action, the amount of carbon emission reductions attached represents the extent of 

environmental conservation you can bring about by engaging in the action throughout the year. 

The reduction in carbon emission is estimated based on expected conservation in resource 

consumption per year. 
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 Workplace Scenario Description 3 – (for profit & environment + environment 

outcomes) 

 

 Workplace Scenario Description 4 – (for environment & profit + pro-self outcomes) 

 

Workplace Scenario: 
Imagine the following situation: You are an office worker at a company. Your company is 

planning to launch an initiative in the next month to improve its business efficiency. In 

particular, you are encouraged to voluntarily make a personal action plan to change some of 

your resource-related practices at work. To help you decide which behaviours you may 

potentially engage in, your company is planning to host a website to present information on 

recommended behaviours. 
  

Please read the following web content carefully and then select up to five practices to which you 

are willing to sign an on-line action pledge with your initials to express your personal 

commitment. Assume that your signed pledges will be displayed on the company website and 

can be seen by others in your company. 

 

Making a plan to improve your resource efficiency and prevent the environmental degradation! 

  

Engaging in the following actions will contribute to increasing your organization’s 

net profitability and mitigating its environmental footprint in your community. For each action, 

the amount of carbon emission reductions attached represents the extent of environmental 

conservation you can bring about by engaging in the action throughout the year. The reduction 

in carbon emission is estimated based on expected conservation in resource consumption per 

year. 

Workplace Scenario: 

Imagine the following situation: You are an office worker at a company. Your company is 

planning to launch an initiative in the next month to reduce its environmental impact. In 

particular, you are encouraged to voluntarily make a personal action plan to change some of 

your resource-related practices at work. To help you decide which behaviours you may 

potentially engage in, your company is planning to host a website to present information on 

recommended behaviours. 
  

Please read the following web content carefully and then select up to five practices to which you 

are willing to sign an on-line action pledge with your initials to express your personal 

commitment. Assume that your signed pledges will be displayed on the company website and 

can be seen by others in your company. 

Making a plan to reduce your resource consumption and get your incentives! 

Engaging in the following actions will contribute to mitigating its environmental footprint in 

your community and increasing your organization’s net profitability. For each action, the 

percentage attached represents the proportional increase in annual bonus you personally would 

gain by engaging in the action throughout the year. The percent points for each action is 
estimated based on expected increase in organizational net profit per year. 
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 Post-commitment measures  

o Attitudes toward the firm’s initiative (same as in the pilot study 1) 

o Thought-listing task (same as in the pilot study 1) 

o Felt ambivalence (adapted from Priester & Petty, 1996; Items were 

randomized for each participant) 

 With regards to my pledged actions, I feel 

 No conflict all (1) – Maximum conflict (9) 

 Completely one-sided reactions (1) – Completely mixed 

reactions (9) 

 No indecision at all (1) – Maximum indecision (9) 

o Perception of the firm’s decision (same as in the pilot study 1) 

o Personal involvement (adapted from Blankenship & Wegener, 2011) 

 To what extent do you think the company's initiative of changing 

resource-related practices is worthy of consideration? (1-not at all; 9-

very much) 

 To what extent do you think the company's initiative of changing 

resource-related practices is worthy of consideration? (1- not at all 

important; 9-very important) 

 How important is the company's initiative of changing resource-related 

practices to you personally? (1-not at all important; 9-very important) 

 How personally involved do you feel with the company's initiative of 

changing resource-related practices? (1-not at all involvement; 9-very 

involved) 

 

o Self-perception of being environmental responsible (same as in the pilot 

study 1) 

o Cross-domain behavioural measures (same as in the pilot study 1) 

 The willingness to make personal suggestions on environment-related 

organizational practices 

 Making a donation to support an environmental cause 

Study Materials – Follow-up Session 

 Personal resource consumption in the last week (the items used in the pilot study 1 

with two additional ones) 

o Adjust power management settings on my laptops or computers to reduce 

energy consumption 

o Reuse scrap paper for notes 

 

 Re-assessment measures 

o Attitudes toward the firm’s initiative (same as in the pilot study 1) 

o Perceptions of the company decision (same as in the pilot study 1) 

o Behavioural intention (adapted from Ajzen et al. 2011) 
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 Please indicate the extent to which you may try to perform your pledge 

actions in real school or workplace settings in the near future: 

 I intend to perform the practices for which I have made the 

pledges (1-extremely unlikely; 9-extremely likely) 

 I plan to perform the practices for which I have made the 

pledges (1-strongly disagree; 9-strongly agree) 

 I will try to perform the practices for which I have made 

pledges (1-definitely false; 9-definitely true) 

 

 Function-related belief elicitation (Belief elicitation instruction was adapted from 

Ennis and Zanna, 2002, pg. 400) 

  
 

 

  

Instrumental beliefs: 
Changing resource-related practices at work can be useful in everyday business functioning. 

Please list the benefits and costs of performing the practices listed above. In other words, 

list the features, attributes, characteristics, etc., that contribute to, or detract from, the 

usefulness of performing those practices in the workplace. 

 

Social expressive beliefs: 
Changing resource-related practices at work can be viewed as presenting a social image to 

other people. Please list the social attributes of someone who performs the practices listed 

above. In other words, list the impressions about lifestyle, group memberships, occupation, 

social status, images, etc., that you might associated with performing those practices in the 

workplace. 

 

Value expressive beliefs: 
Changing resource-related practices at work can be viewed as an expression to one's core 

beliefs and personal principles. Please list the "inner" characteristics of someone who 

performs the practices listed above. In other words, list the attitudes, central values, 

personal standards, personality characteristics, etc. that you might associate with 

performing those practices in the workplace. 

 

Affect 

Changing resource-related practices at work may elicit emotional reactions in people. 

Please list the feelings and emotions that you might associate with performing the practices 

listed above. In others words, list the sensations, moods, passions, feelings, etc. that might 

associate with performing those practices in the workplace. 
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Appendix C 

Main Study 1 & 2 (Pre-Study Survey) 

Thank you for your interest in our study! There are no 'right' or 'wrong' answers. 

Please provide your responses as honestly as possible. 

 

First, please tell us about your background information: 

What is your gender? 

 Male 

 Female 

 

In which year were you born? 

_________ (A drop-down list with values from 1940 to 2005) 

Which of the following categories best describes your current employment status? 

 Employed, working 40 or more hours per week 

 Employed, working 1-39 hours per week 

 Self-employed 

 Out of work and looking for work 

 Out of work but not currently looking for work 

 A homemaker 

 A student 

 Military 

 Retired 

 Other 

 

What is the highest level of education you have completed? 

 No Formal Education 

 High school or equivalent 

 Vocational/technical school 

 Some College/University, no degree 

 Bachelor's degree 

 Master's degree 

 Doctoral degree 
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 Professional degree (MD, JD etc.) 

 Other 

 

Next, please rate the importance of each of the following values as a guiding principle of 

your work life: 

Before you begin: 

 Read the values listed below. 

 Choose the value that is most important to your work and rate its importance. 

 Next, choose the value least important to you and rate it 0 or 1, according to its 

importance.  

 Then, rate the rest of the values. 

 Try to distinguish as much as possible between the values by using all the 

numbers. 

            (Scale Response Anchors: 1-Not at all important; 7- Extremely important) 27 

(Items were randomized for each participant) 

(Universalism Values) 

 Making the world a better place 

 Being of service to society 

 Contributing to humanity 

(Benevolence Values) 

 Forming relationships with co-workers 

 Getting to know your fellow workers quite well 

 Developing close ties with co-workers 

(Social Power Values) 

 Gaining respect 

 Obtaining status 

 Being looked up to by others 

(Achievement Values) 

 Salary level 

 Total compensation 

 The amount of pay 

 

 

 

                                                 

27 The text shaded in grey is additional notes for the original study materials. 
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The following questions are about you and the extent to which you would engage in 

different types of corporate actions. Please indicate the degree of your agreement or 

disagreement with each of the following statements. 

(Scale Response Anchors: -3-Strongly Disagree; 3- Strongly Agree) 

(Items were randomized for each participant) 

(Propensity to engage in social strength actions) 

 I would support a strong equal opportunities program within my company. 

 I would endorse my company supporting public school education or offering 

significant support for youth job-training programs. 

 I would endorse a strong diversity program to ensure the inclusion of women and 

/ visible minorities within my company's workforce. 

(Propensity to engage in social concern actions) 

 I can imagine ‘turning a blind eye’ to breaches of my company’s code of ethical 

conduct. 

 I can imagine sourcing product that may have involved the use of child or forced 

labour. 

 I would have little problem paying bribes in countries where this is the norm. 

(Propensity to engage in environmental strength actions) 

 I would endorse the substantial use of recycled materials in my company’s 

manufacturing processes. 

 I would endorse my company making a superior commitment to environmental 

management systems. 

 I can imagine pushing for strong pollution prevention programs within my 

company. 

(Propensity to engage in environmental concern actions) 

 Under some circumstances I would endorse violating waste management 

regulations. 

 I can imagine engaging in corporate activities that have a negative impact on the 

natural environment. 

 Under some circumstances I would endorse violating environmental management 

standards and regulations. 
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Lastly, different people may engage in pro-environmental practices for different 

functions or purposes. Please tell us how you might associate pro-environmental 

practices at work with the following functions or purposes. 

(The three open-ended questions were randomized for each participant. For each of the 

questions, three text boxes were displayed for participants to fill in) 

 

Instrumental beliefs: 
Performing pro-environmental practices at work at work can be useful in everyday business 

functioning. Please list the material or monetary benefits and costs of performing the 

practices. In other words, list the features, attributes, characteristics, etc., that contribute to, or 

detract from, the usefulness of performing pro-environmental practices in the workplace. 

 

Social expressive beliefs: 
Performing pro-environmental practices at work can be viewed as presenting a social image 

to other people. Please list the social attributes of someone who performs the practices. In 

other words, list the impressions about lifestyle, group memberships, occupation, social 

status, images, etc., that you might associated with performing pro-environmental practices in 

the workplace. 

 

Value expressive beliefs: 
Performing pro-environmental practices at work can be viewed as an expression to one's core 

beliefs and personal principles. Please list the "inner" characteristics of someone who performs 

the practices. In other words, list the attitudes, central values, personal standards, personality 

characteristics, etc. that you might associate with performing pro-environmental practices in 

the workplace. 

 

 

  



 

216 

 

Questionnaire II 

Which of the following categories best describes your primarily area of 

employment? 

 Accommodation and Food Services 

 Administrative and Support, Waste Management and Remediation 

Services 

 Agriculture, Forestry, Fishing, or Hunting 

 Arts, Entertainment, or Recreation 

 Construction 

 Educational Services 

 Finance and Insurance 

 Government and Public Administration 

 Health Care and Social Assistance 

 Hotel and Food Services 

 Information and Cultural Industries 

 Processing 

 Legal Services 

 Management of Companies and Enterprises 

 Manufacturing 

 Military 

 Mining, Quarrying, and Oil and Gas Extraction 

 Public Administration 

 Publishing 

 Real Estate, Rental, or Leasing 

 Retail Trade 

 Scientific or Technical Services 

 Software 

 Telecommunications 

 Transportation and Warehousing 

 Utilities 

 Wholesale Trade 

 Homemaker 

 Retired 

 Student 

 Unemployed 

 Other 
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Which of the following categories best reflects your occupation? 

 Executive/Senior Level Official 

 First/Mid-Level Manager 

 Professional 

 Technician 

 Sales Worker 

 Administrative Support Worker 

 Craft Worker 

 Operative 

 Labourer or Helper 

 Other 

 

Next, please rate the importance of each of the following values as a guiding principle of 

your work life: 

Before you begin: 

 Read the values listed below. 

 Choose the value that is most important to your work and rate its importance. 

 Next, choose the value least important to you and rate it 0 or 1, according to its 

importance.  

 Then, rate the rest of the values. 

(Note: in the parentheses following, each value is an explanation that may help you to 

understand its meaning.) 

 

(Scale Response Anchors: 1-Not at all important; 7- Extremely important) 28 

(Items were randomized for each participant.) 

(Universalism Values) 

 A WORLD OF BEAUTY (beauty of nature and the arts) 

 UNITY WITH NATURE (fitting into nature) 

 PROTECTING THE ENVIRONMENT (preserving nature) 

 SOCIAL JUSTICE (correcting injustice, care for the weak) 

 EQUALITY (equal opportunity for all) 

(Benevolence Values) 

 HONEST (genuine, sincere) 

 HELPFUL (working for the welfare of others) 

 RESPONSIBLE (dependable, reliable) 

 FORGIVING (willing to pardon others) 

(Social Power Values) 

                                                 

28 The text shaded in grey is additional notes for the original study materials. 
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 SOCIAL POWER (control over others, dominance) 

 SOCIAL RECOGNITION (respect, approval by others) 

 WEALTH (material possessions, money) 

 AUTHORITY (the right to lead or command) 

 PRESERVING MY PUBLIC IMAGE (protecting my "face") 

(Achievement Values) 

 AMBITIOUS (hard-working, aspiring) 

 INFLUENTIAL (having an impact on people and events) 

 CAPABLE (competent, effective, efficient) 

 SUCCESSFUL (achieving goals) 

 

Workplace Scenario: 

Imagine the following situation: Your company is planning to launch an initiative in the 

next month. In particular, you are encouraged to voluntarily make a personal action plan 

to change some of your resource-related practices. To help you decide which practices 

you may engage in, your company is planning to host a website to present a list of action 

suggestions and you can sign on-line action pledges to express your personal 

commitments to engaging in the suggested actions. 

  

Please read each of the following action suggestions carefully and then answer the 

following questions. 

 

For each action suggestion, please tell us the extent to which you are willing to sign an 

on-line action pledge to express your personal decision to accept the suggestion and 

engage in the action. 

(Scale Response Anchors: -3-Definitely will NOT pledge it; 3-Definitely will pledge it) 

(20 behavioural suggestions will be randomly selected from a list of 59 suggestions for 

each participant.) 

 Walk or bike to do an errand; 

 Attend a swap event or use a swap site; 

 Stock your place of work with reusable dishes, mugs and utensils.; 

 Track your trash for one week; 

 Recycle newspaper or magazines; 

 Recycle aluminium cans or other metal items; 

 Eat a healthy organic or natural snack; 

 Remove unnecessary stuff from your car; 

 Inflate your tires; 

 Find out where you can recycle e-waste and share with your co-workers; 

 Reuse wrapping paper, paper bags, or newspaper; 

 Eat a vegetarian or vegan meal when traveling; 
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 Calculate your carbon footprint; 

 Reduce your computer's power consumption; 

 Install a smart power strip to turn off electronics; 

 Recycle plastic bags; 

 Volunteer at an environmental non-profit organization; 

 Bike to work; 

 Cut down on air conditioning use by relying on passive cooling techniques; 

 Walk or bike to do an errand 

 Attend a swap event or use a swap site 

 Stock your place of work with reusable dishes, mugs and utensils 

 Track your trash for one week 

 Recycle newspaper or magazines 

 Recycle aluminium cans or other metal items 

 Eat a healthy organic or natural snack 

 Remove unnecessary stuff from your car 

 Inflate your tires 

 Find out where you can recycle e-waste and share with your co-workers 

 Reuse wrapping paper, paper bags, or newspaper 

 Eat a vegetarian or vegan meal when traveling 

 Calculate your carbon footprint 

 Reduce your computer's power consumption 

 Install a smart power strip to turn off electronics 

 Recycle plastic bags 

 Volunteer at an environmental non-profit organization 

 Bike to work 

 Cut down on air conditioning use by relying on passive cooling techniques 

 Participate in Meat Less Program 

 Turn off the lights 

 Try a no-VOC paint 

 Use a reusable lunchbox 

 Try a car wash that participates in the WaterSavers Program 

 Find a green hotel for your next business trip 

 Minimize food waste 

 Find out what plants grow well in your area 

 Reuse your towels when staying at a hotel for one trip 

 Report a leak in a faucet or toilet at work 

 Recycle old CDs or DVDs 

 Review the Environmental Working Group's Dirty Dozen list of fruits & 

vegetables 

 Pick up your takeout in reusable containers 

 Try a natural hand sanitizer 

 Use a cloth napkin instead of a paper napkin at work 
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 Find a new sustainable, local, or organic restaurant to try 

 Donate gently used clothing to a charity 

 Unplug your cell phone charger once fully charged 

 Use a reusable straw 

 

Please describe any thoughts and feelings you had while you were making your 

judgments on those on-line suggestions during the last few minutes. You might have had 

ideas all favourable to the recommended actions, all opposed, all irrelevant… or a 

mixture of the three. Any case is fine. Simply write down the first idea that comes to 

mind in the first box, the second idea in the second box, etc. Please state your thoughts 

and feelings as concisely as possible. A phrase is sufficient. Ignore spelling, grammar, 

and punctuation.  

 

Please write what you were thinking about during the last few minutes: 

(Eight text boxes will be displayed for each participant.) 

Lastly, please tell us the degree to which the following statements correspond to your 

primary reasons for engaging in any pro-environmental initiatives or practices. 

(Scale Response Anchors: -3-Strongly Disagree; 3-Strongly Agree) 

 It is a pleasure in improving the quality of the natural environment. 

 I like the feelings of doing things for the natural environment. 

 It is a pleasure in contributing to the natural environment.  

 It is an integral part of my life. 

 It has become a fundamental part of who I am. 

 It is part of the way I’ve chosen to live my life. 

 It is a sensible thing to do. 

 It is a way that I have chosen to contribute. 

 It is a reasonable thing to do. 

 I would regret not doing something. 

 I would feel guilty if I didn’t do it. 

 It makes me feel bad if I didn’t do it. 

 Other people will be upset if I don’t do it. 

 My friends insist that I should do it. 

 I try to avoid being criticized. 

 I don’t know. I have impression I’m wasting time. 

 I am not sure.  I can’t see how my efforts are helpful for the environment 

protection. 

 I don't know. I can’t see what I’m getting out of it. 

 My opinion towards environmental preservation reflects my core values and 

beliefs. 

 Conserving natural resources is not really important to me personally. 
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 Being environmentally responsible is an important part of who I am. 

 I think of myself as someone who is very concerned with environmental 

protection.  

 Being environmentally responsible is a statement about my view of the world. 

 The issue of environmental preservation is directly relevant to me. 

 I personally don't care about environmental protection more than other issues. 
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Appendix D 

IS Interfaces 

Prior to the online experiment, participants were first asked to complete a short 

questionnaire that was identical to the first questionnaire used in the pre-study survey. 

The experimental session was administrated 7~14 days after the completion of the first 

questionnaire. Participants were asked to use their unique Amazon Mechanical Turk ID 

and survey code to log on the stand-alone web application. 
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Matching Self-Enhancemanet Values / 
Mis-matching Self- Transcendent Values 

Mis-matching Self-Enhancemanet Values / 
Matching Self- Transcendent Values 

  

 

 

 

 

Matching Self-Enhancemanet Values/ 
Mis-matching Self- Transcendent Values 

Mis-matching Self-Enhancemanet Values/ 
Matching Self- Transcendent Values 

The Wordle picture was 

generated based on 

participants’ open-ended 

responses in the pre-test study.  

The text will not be 

displayed in the implicit 

condition.  
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Matching Self-Enhancemanet Values/ 
Mis-matching Self- Transcendent Values 

Mis-matching Self-Enhancemanet Values/ 
Matching Self- Transcendent Values 
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Appendix E 

Summary of Empirical Studies of Specific IS Applications for Encouraging Pro-environmental Behaviours 

References Methods & Samples IS Features Reported Findings 
 

Measures of 
Environmental 

Impacts 

Benders et 

al.  (2006)  

A field experiment; 

Utility consumers 

(n=190) 

Personalized 

Education & 

Behavioural 

Suggestions; 

Personal Feedback 

Participants who received online saving advices 

reported a direct energy reduction of about 8.5% 

compared to a control group. However, the reduction 

in indirect energy was not statistically significant. 

Recent changes in 

household 

composition, 

possessions and 

energy 

consumption 

behaviour (Self-

report data) 

Petersen et 

al.  (2007) 

A field experiment; 

University students 

(n≈1600) 

Personalized 

Education & 

Behavioural 

Suggestions; 

Personal 

Feedback; 

Social Feedback 

Providing information on the environmental 

consequences of resource consumption and 

comparative feedback of past consumption 

behaviours reduced energy but not water 

consumption. 

Water and energy 

consumption 

(Meter readings) 

Froehlich 

et al. 

(2009) 

A correlational 

survey; online 

participants who are 

interested in using 

green forms of 

transportation 

(n=63) 

Personalized 

Education & 

Behavioural 

Suggestions; 

Personal Feedback 

Of 14 participants in the experiment, three reported 

behavioural change and seven expressed intentions to 

continue the system use. 

Travel activities 

(GSM-based 

motion data and 

Self-report data) 
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References Methods & Samples IS Features Reported Findings 
 

Measures of 
Environmental 

Impacts 

An experience 

sampling study; a 

convenient sample 

of people who were 

interested in green 

travel and were 

willing to work 

with the system 

prototype (n=7) 

A small-scale field 

experiment; online 

participants who 

were interested in 

green travel; (n=14) 

Shiraishi 

et al. 

(2009) 

A small-scale 

usability study; a 

convenience sample 

of families who are 

interested in 

environmental 

issues; (n=6) 

Goal Settings; 

Personal 

Feedback; 

Social Feedback 

The system contributed to an increase in participants’ 

awareness of environmental issues and a reduction in 

carbon dioxide emissions. The majority of 

participants did not act any activities that were not 

specified in the activity list. 

Recent changes in 

pro-

environmental 

behaviours (Self-

reported data) 

Kreps et 

al. (2010) 

Focus Groups; 

Users of the system 

(n≈40; 10 per 

group) 

Personal 

Feedback; 

Social Feedback 

The system increased the participants’ awareness of 

energy footprint and contributed to desirable 

behavioural changes. 

Recent changes in 

pro-

environmental 

behaviours (Self-

reported data) 
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References Methods & Samples IS Features Reported Findings 
 

Measures of 
Environmental 

Impacts 

Grevet et 

al. (2010) 

A field experiment; 

sample 

characteristics are 

not specified (n=24) 

Social Feedback An interface with social visualization enhanced users’ 

motives for engaging in pro-environmental 

behaviours. 

Recent changes in 

pro-

environmental 

behaviours (Self-

reported data) 

Mankoff et 

al. (2010) 

A longitudinal 

survey; users of the 

system (MySpace 

users; n=32) 

Goal Settings; 

Personal 

Feedback; 

Social Feedback 

No attitudinal change was observed from the pre- and 

post-test surveys. Motivating factors like public 

commitment and competition are effective, and better 

leveraging these factors will likely lead to even 

greater appeal and effectiveness. 

In follow up interviews, participants reported relying 

heavily on suggested actions when deciding what to 

commit to, and rarely using the tag clouds. 

Participants reported using suggestions less when 

they started repeating after all possible actions had 

already been shown 

Not available in 

the paper 

Foster et 

al. (2010) 

A focus group; a 

convenient sample 

of Facebook users 

(n=4) 

A small-scale field 

experiment; people 

who were willing to 

work with the 

system prototype 

(n=8) 

Personal 

Feedback; 

Social Feedback 

Feedback of self and others’ household energy 

consumption contribute to a reduction in energy 

consumption. 

Energy 

consumption 

(system-recorded 

data) 
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References Methods & Samples IS Features Reported Findings 
 

Measures of 
Environmental 

Impacts 

Oakley & 

Salam 

(2011) 

A correlational 

survey; 

undergraduate 

students (Facebook 

users; n=73) 

 Environmental behavior is mostly motived by gaining 

external incentives. 

Not available in 

the paper 

Graham et 

al. (2011) 

A field experiment; 

university students 

(car owners; n=142) 

Personal Feedback Participants with feedback reported driving less as 

compared to the control condition. The presence of 

both environmental impacts and financial savings was 

most effective in influencing driving behaviours. 

Recent changes in 

car use (self-

reported data) 

Petkov et 

al.  (2011) 

Interviews, a 

sample of potential 

system adopters 

(n=17) 

Personal 

Feedback; 

Social Feedback 

Participants reported that comparative feedback may 

be effective to influence their energy consumption 

behaviours. 

Not available in 

the paper 

Zhang, 

(2012) 

A case study; 

sample 

characteristics are 

not specified 

Social Feedback The application increased people’s awareness of 

environmental issues. 

Not available in 

the paper 

Loock et 

al.(2012) 

A field experiment; 

utility consumers 

(n=561) 

Goal Settings; 

Social Feedback 

The comparative feedback with a proximal reference 

group was more effective in influencing energy 

consumption behaviour than with a distant reference 

group. 

Energy 

consumption 

(Meter readings) 

Loock et 

al.(2013) 

A field experiment; 

utility consumers 

(n=1791) 

Personal 

Feedback; 

A default level of goal setting serves as a reference 

point to a self-set goal and has a negative effect on 

goal attainment when it is too low or too high. 

Energy 

consumption 

(Meter readings) 
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References Methods & Samples IS Features Reported Findings 
 

Measures of 
Environmental 

Impacts 

Feedback on goal attainment moderates the effect of 

default goals on goal choice. 
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Appendix F 

Main Theoretical Accounts for Explaining Pro-Environmental Behaviours 

Theory Main Thesis Behavioural  
Assumption(s) 

Intervention  
Implication(s) 

Recent Articles 

Value Theory 

(Schwartz, 

1992)  

Values “are desirable trans-

situational goals, varying in 

importance, that serve as guiding 

principles in the life of a person or 

other social entity’ (p. 21).” There 

are ten social values along with two 

motivational dimensions (self-

transcendence vs. self-enhancement; 

openness to change vs. 

conservation). When different 

competing values are activated in a 

certain situation, choices are based 

on the values that are considered to 

be most important to act upon in the 

situation. 

Value-expressive 

function: The natural 

way to pursue important 

values is to behave in 

ways that express them 

or promote their 

attainment. Behaviour is 

influenced by people’s 

personal values, either 

directly or through 

attitudes and beliefs. 

Change agents should 

make an explicit 

connection of a focal 

behaviour with people’s 

important social values. 

Howell (2013); 

Evans et al. (2012); 

Verplanken & 

Holland (2002) 

 

OB: Egri & 

Herman (2000) 

Norm 

Activation 

Model of 

Altruism 

(Schwartz, 

1977)  

Moral or personal norms are direct 

determinants of pro-social 

behaviour. Three antecedents of pro-

social behavior are awareness of 

consequences, ascription of 

responsibility, and personal norms. If 

Value-expressive 

function: Pro-social 

behavior is a function of 

both people’s 

assignment of 

responsibility for their 

Change agents should 

increase the salience or 

intensity of people’s 

awareness of the social 

or environmental 

consequences of a focal 

Elgaaied et al. 

(2012); 

Tobler et al. (2012); 

 

OB: Scherbaum et 

al. (2008); 
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Theory Main Thesis Behavioural  
Assumption(s) 

Intervention  
Implication(s) 

Recent Articles 

 

 

the content of a person’s norms 

prescribes action, then a person will 

act to prevent the expected harmful 

consequences. 

actions (i.e., ascription 

of responsibility) and 

people’s understanding 

that their actions might 

have consequences for 

the welfare of others 

(i.e., awareness of 

consequences).  

behaviour and 

acceptance of their 

personal responsibility.  

Andersson et al. 

(2005); Lamm et al. 

(2013) 

Social Identity 

Theory (Tajfel 

& Turner, 1986; 

Abrams et al. 

2008) 

Social identity is defined as “part of 

an individual’s self-concept which 

derives from his knowledge of his 

membership of a social group (or 

groups) together with the emotional 

significance attached to that 

membership” (Tajfel, 1974: 69). 

When people strongly identify 

themselves with particular groups, 

they tend to act as group members 

rather than as unique individuals. 

Social-adjustive 

function: Behaviour is 

influenced by people’s 

subjective beliefs about 

their relations with 

different groups. People 

are motivated to act in 

line with their distinct 

social identities and in-

group prescriptive 

norms.   

Change agents should 

highlight a focal 

behaviour as a response 

to adhere to important 

standards of a group 

which people care about 

and belong to. 

 

Dono et al. (2010); 

Gaffney et al. 

(2012); Brewer & 

Kramer (1986) 

 

The Focus 

Theory of 

Normative 

Conduct 

(Cialdini et al. 

1991) 

Social norms are the common and 

accepted behavioural scripts for a 

specific situation. Descriptive norms 

(what most others do) or injunctive 

norms (what most others 

approve/disapprove) are likely to 

influence behaviour when people 

Social-adjustive 

function: Behaviour can 

be motivated and 

directed by the 

dominant social norms 

in a specific setting. 

Change agents should 

increase (decrease) the 

salience of desired 

(undesired) social 

norms of a target 

behaviour. 

Kallgren et al. 

(2000); Goldstein et 

al. (2008); 

White & Simpson 

(2013) 
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Theory Main Thesis Behavioural  
Assumption(s) 

Intervention  
Implication(s) 

Recent Articles 

focus attention upon either type of 

norms. 

OB: Carrico & 

Riemer (2011); 

Robertson & 

Barling (2012) 

Theory of 

Planned 

Behaviour  

(Ajzen, 1991) 

Intention (i.e., readiness to act) to 

perform a behavior is the most 

proximal determinant of behavior. 

Behavioural intention itself is a 

function of three constructs: attitudes 

toward the behaviour (formed by 

beliefs about the behaviour’s 

potential consequences), subjective 

norms (formed by beliefs about 

expectations of important others to 

perform or not perform the 

behaviour), and perceived 

behavioural control (formed by 

beliefs about the presence of factors 

that control the behavioural 

performance). 

Utilitarian function: 
Behaviour follows from 

a rational and 

systematic evaluation of 

available behaviour-

relevant information. 

People are 

introspectively aware of 

the immediate causes of 

their behavioural 

decisions. 

Change agents should 

influence a focal 

behaviour by changing 

people’s primary 

instrumental beliefs 

about the behaviour. 

Litvine & 

Wuestenhagen 

(2011);  

Whitmarsh (2009) 

 

OB: Cordano & 

Frieze (2000); 

Lo et al. (2012) 

Costly signaling 

theory 

(Griskevicius et 

al., 2007) 

Costly pro-social behaviour is a 

communicative signal to reflect an 

individual’s willingness and ability 

to incur the costs of self-sacrifice for 

collective welfare. People may 

engage in such behaviour as a way of 

Utilitarian function: 

Pro-social behaviour is 

inherently self-

interested. While self-

sacrifice is seen to be 

costly in the short term, 

Change agents should 

emphasize the 

reputational benefits of 

performing a focal 

behaviour.  

Griskevicius et al. 

(2010); Zabkar & 

Hosta (2013) 
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Theory Main Thesis Behavioural  
Assumption(s) 

Intervention  
Implication(s) 

Recent Articles 

building a desirable reputation and 

attaining high social status.   

it has compensating 

benefits to the actor in 

the future. 

 

Social 

Cognitive 

Theory 

(Bandura, 2001)  

People’s actions are guided through 

cognitive, vicarious, self-reflective 

and self-regulatory processes. The 

individual must feel able to carry out 

the act at a certain point in time and 

to a specific level. Self-efficacy 

judgements affect the goals people 

set for themselves and their affective 

reactions to the levels of 

performance achieved in very 

different contexts. 

Utilitarian function: An 

individual’s beliefs of 

their abilities to exercise 

control over events 

serves as proximal 

determinants of his or 

her motivation and 

action. 

Change agents should 

influence a focal 

behaviour by changing 

people’s beliefs of their 

abilities to perform the 

behaviour.    

Tabernero & 

Hernández (2011); 

Walton & Austin 

(2012) 

 

OB: Carrico & 

Riemer (2011); Lo 

et al. (2012) 
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Appendix G 

Main Interventional Approaches of Influencing Pro-Environmental Behaviours in Non-IS Contexts 

Interventional 
Approaches 

Related 
Theories 

Anticipated Effects Constraints/Limitations Recent Articles 

Education - Providing 

information on why and 

how to perform a focal 

behaviour 

Theory of 

Planned 

Behaviour; 

Social 

Cognitive 

Theory 

Change people’s primary beliefs 

about potential behavioural 

consequences; 

Change people’s beliefs about 

their own skills of performing a 

specific behaviour 

Behavioural changes are 

dependent upon actors’ 

comprehension and 

evaluation of the 

information. 

When informed 

behavioural consequences 

are not related to pro-

environmental causes, 

actors are not necessarily 

aware of or concerned with 

the environmental 

implications of the target 

behaviour. 

Abrahamse & 

Steg (2009); 

Iyer & 

Kashyap 

(2007) 

 

OB: Carrico & 

Riemer (2011) 

 

 

Normative Appeals – 

Providing information on 

what most others 

typically do and/or what 

most others (dis)approve 

The Focus 

Theory of 

Normative 

Conduct; 

Social Identity 

Theory 

Direct people’s attention to an 

existing social norm at the time 

of behaviour; 

The existing prevalence of 

a focal behaviour in a 

specific population 

determines the overall 

impact of a normative 

appeal.  

Goldstein et al. 

(2008); 

Schultz et al. 

(2007); 

Tiefenbeck et 

al. (2013); 
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Interventional 
Approaches 

Related 
Theories 

Anticipated Effects Constraints/Limitations Recent Articles 

The effects of descriptive 

or injunctive normative 

appeals on behaviour are 

moderated by behavioural 

familiarity and self-

construal level.  

When normative 

considerations for 

performing behaviour are 

not explicitly associated 

with pro-environmental 

causes, actors are not 

necessarily aware of or 

concerned with the 

environmental implications 

of the target behaviour. 

White & 

Simpson; 

(2013) 

 

 

Commitment -- Asking 

participants to make a 

verbal or written 

commitment to engage in 

a behaviour to support 

environmental causes 

Self-Perception 

theory; 

Norm 

Activation 

Model 

 

Change perceived diagnosticity 

of action motives and self-image; 

The likelihood of making a 

commitment to a specific 

behaviour is lower than that 

of making a commitment to 

a general cause because 

people tend to consider a 

specific commitment as 

more binding.  

Behavioural changes are 

likely to occur 1) when 

Baca-Motes et 

al. (2013); 

Souchet & 

Girandola 

(2013) 
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Interventional 
Approaches 

Related 
Theories 

Anticipated Effects Constraints/Limitations Recent Articles 

commitments are expressed 

in public settings; 2) when 

making an initial 

commitment is relatively 

costly; and 3) when the 

supported cause is believed 

to be the main reason to 

perform the behaviour. 

Goal settings – Asking 

participants to act 

towards a pre-determined 

goal 

 

Goal setting 

theory 

Provide a specific reference 

point; 

Direct people’s attention and 

efforts toward goal-relevant 

activities; 

The effect of goal setting 

on behavioural change is 

moderated by perceived 

goal difficulty, the origin of 

goal (self-set vs. assigned 

goal) and social value 

orientation. 

 

When the goal attainment is 

not measured by 

environment-relevant 

measures, actors are not 

necessarily aware of or 

concerned with the 

environmental implications 

of the target behaviour. 

Abrahamse & 

Steg (2009); 

McCalley and 

Midden (2002) 
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Interventional 
Approaches 

Related 
Theories 

Anticipated Effects Constraints/Limitations Recent Articles 

Performance feedback 

– Providing information 

of the outcomes of 

people’s past behaviours 

and/or the progress of 

their goal attainment 

  

Social 

Cognitive 

Theory; 

Goal setting 

theory 

Change people’s beliefs about 

their own skills of performing a 

specific behaviour; 

Increase people’s ability to 

monitor and regulate the 

behaviour; 

Sustain behavioural motivation 

and goal commitment 

People may disengage from 

a focal behaviour when 

people believe that they 

have made sufficient 

progress to the goal or they 

have completed the goal.  

When the goal attainment is 

not measured by 

environment-relevant 

measures, actors are not 

necessarily aware of or 

concerned with the 

environmental implications 

of the target behaviour. 

Abrahamse & 

Steg (2009);  

OB: Carrico & 

Riemer (2011) 
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Interventional 
Approaches 

Related 
Theories 

Anticipated Effects Constraints/Limitations Recent Articles 

Contingent 

rewards/penalties – 

Providing tangible or 

intangible incentives or 

disincentives that are 

contingent on people’s 

behavioural engagement 

or behavioural outcomes  

Self-

determination 

theory; 

Self-

perception; 

Theory of 

Planned 

Behaviour 

Change behavioural 

consequences; 

Change people’s perceptions of 

their own action motives; 

External rewards/penalities 

tend to impair self-

determination and reduce 

intrinsic motivation when 

they are perceived as as 

restrictive and controlling. 

People may disengage from 

a focal behaviour when 

with the rewards/penalties 

are no longer in place or 

perceived to be trivial. 

Actors are not aware of or 

concerned with the 

environmental implications 

of the target behaviour. 

Iyer & 

Kashyap 

(2007); 

Tenbrunsel & 

Messick 

(1999) 

Thøgersen 

(2003)  

Changing behavioural 

Settings -- Designing a 

part of the physical or 

social environment to 

forces or encourages a 

target behavior 

Theory of 

Planned 

Behaviour 

Change behavioural antecedents; 

Change people’s beliefs of their 

own behavioural outcomes; 

Facilitating a type of pro-

environmental behaviour 

may provide people with 

sufficient justifications to 

increase resource 

consumption.  

Actors are not aware of or 

concerned with the 

environmental implications 

of the target behaviour. 

Catlin & Wang 

(2013);  

Midden et al. 

(2007); 

Thogersen & 

Crompton 

(2009) 
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