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1.1 Introduction 

The world is facing serious environmental problems, including global climate change. In 

2015, President Obama said that “no challenge poses a greater threat to our future and future 

generations than a changing climate”. Human influence on the global climate system is clear: 

anthropogenic emissions of greenhouse gases are an important cause of climate change and 

are the highest in history (IPCC, 2014). The emissions of greenhouse gases need to be 

reduced substantially to successfully combat climate change.  

In recent years, promising technological developments brought sustainable innovations that 

have a relatively low impact on the environment and emit less greenhouse gases compared to 

conventional products and services. Consumers’ adoption of these innovations can greatly 

help to combat climate change. However, these innovations are still in an early introduction 

stage, meaning that only a few consumers have adopted them yet. Also, sustainable 

innovations have some instrumental drawbacks compared to conventional products, which is 

typical of products that are not produced on a large scale yet.  

An example of a sustainable innovation is a new generation of electric cars that were recently 

introduced to the market and are now available to consumers, but adoption rates are still low 

(Shahan, 2014). The adoption of electric cars helps to combat global climate change, as 

electric cars do not emit greenhouse gases while driving, unlike conventional cars. Yet, 

electric cars have some instrumental drawbacks, for instance a limited driving range, and 

charging the battery of an electric car takes much longer than refueling a conventional car. 

Other examples of sustainable innovations are renewable energy systems that do not or less 

strongly rely on fossil energy sources, but rather rely on locally produced renewable energy 

sources such as energy produced by solar panels on the roof of community buildings or 

private houses, which results in a reduction of greenhouse gas emissions. Yet, such local 

renewable energy systems also typically have instrumental drawbacks, as locally produced 

renewable energy production can be intermittent, challenging security of supply. Renewable 

energy systems can comprise various sustainable innovations, such as feedback systems that 

are aimed to promote the sustainable use of renewable energy sources, and facilitate matching 

the demand of energy to the available (local) supply of sustainable energy.  Yet, such 

feedback systems (typically included in so-called “smart energy systems”) may have 

instrumental drawbacks as well, as acting upon such feedback may be perceived as effortful 

or inconvenient.   
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Sustainable innovations like electric cars, local renewable energy systems and smart energy 

systems can potentially contribute to reducing fossil energy consumption and related 

greenhouse gas emissions. However, the environmental success of sustainable innovations 

largely depends on consumers’ adoption of such innovations. Among others, people need to 

accept sustainable innovations, be interested in these innovations, and ultimately purchase and 

use them. It is therefore crucial to understand what attributes of sustainable innovations 

consumers consider in their adoption decisions, and to what extent these attributes influence 

adoption likelihood.  

1.2 Factors influencing the likelihood of adopting sustainable innovations 

Various studies have been conducted to examine factors influencing the adoption of 

sustainable innovations. However, as yet research has been fragmented and many studies lack 

a clear theoretical foundation or comprehensive conceptual model that proposes which factors 

people consider in their adoption decision. Some studies looked at many specific factors that 

are typical of one particular sustainable innovation, such as electric cars’ maximum speed, 

recharging time, driving range, and costs and delay in case of a dead battery (Chéron & Zins, 

1997). Other studies examined which socio-demographic factors predict adoption likelihood, 

including income and social economic status (Gartrell, Wilkening, & Presser, 1973),  age, 

education, home ownership and car ownership (Campbell, Ryley, & Thring, 2012), without 

considering motivational factors. Another line of research only looked at a limited set of 

factors explaining the adoption of sustainable innovations, such as driving range of electric 

vehicles (Franke & Krems, 2013), financial incentives for hybrid vehicle adoption (Gallagher 

& Muehlegger, 2011), and battery performance and costs of electric cars (Nemry & Brons, 

2010), and do not reveal the relative importance of these factors for adoption likelihood 

compared to other potential relevant factors. Although these studies have enhanced our 

understanding of which factors promote the adoption of a particular sustainable innovation, 

they hardly enhance our theoretical understanding of which types of motivation underlie 

adopting a sustainable innovation and the relative importance of these different types of 

motivation for adoption likelihood.  

In this dissertation we aim to address these gaps in the literature. We propose a theoretical 

model to explain which motivational factors predict the adoption likelihood of sustainable 

innovations. We propose that three types of motivations are important for adopting 

sustainable innovations: people can be motivated to adopt a sustainable innovation for its 
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utility, its environmental outcomes, and its symbolic value, that is the extent the sustainable 

innovation is believed to help build and support one’s identity and status. More specifically, 

we propose that the likelihood of adopting a sustainable innovation is influenced by people’s 

evaluations of its Instrumental attributes, Symbolic attributes, and Environmental attributes 

(ISE-model, see Figure 1). Below, we will describe our reasoning and the ISE-model in more 

detail. In doing so, we will argue that particularly the symbolic attributes may be important 

for the adoption of sustainable innovations.    

 

Figure 1: Conceptual model on the impact of evaluations of Instrumental, Symbolic, and 

Environmental attributes on adoption of sustainable innovations (ISE-model) 

First, we propose that the adoption of a sustainable innovation depends on its perceived 

utility, reflected in the evaluation of its instrumental attributes. For instance, a car can be 

bought and used to travel to various destinations, while energy systems provide energy for, 

among others, heating homes and using appliances. Studies that have examined how 

evaluations of instrumental attributes affect the adoption of sustainable innovations typically 

found that instrumental attributes of sustainable innovations are evaluated rather negatively 

compared to conventional products, which inhibits the adoption of sustainable innovations. 

For example, research showed that people are less likely to adopt sustainable innovations 

because they believe acquiring a sustainable innovation involves effort and resources (Stern, 

1986; Stern et al., 1986), is financially costly (Bockarjova & Steg, 2014; Nemry & Brons, 

2010; Sierzchula et al., 2014), and that the use of a sustainable innovation is effortful (e.g. 

Bunch et al., 1993; Carley, Krause, Lane & Graham, 2013; Egbue & Long, 2012; Franke & 

Krems, 2013).  
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Second, evaluations of environmental attributes may play a role in the adoption of sustainable 

innovations. For many people, protecting the environment is an important goal in their life, 

and people take environmental consequences into account when making choices (De Groot & 

Steg, 2007; 2008; Steg, et al., 2012; see Steg & De Groot, 2012, for a review). As sustainable 

innovations are aimed at reducing environmental problems including mitigating global 

climate change, people are likely to evaluate its environmental attributes favorably, which is 

likely to increase adoption likelihood. Indeed, people generally think that the adoption of 

electric vehicles will help reduce environmental problems caused by conventional vehicles, 

which increases the likelihood that they consider adopting electric vehicles (Bockarjova & 

Steg, 2014). 

Third, in addition to instrumental and environmental outcomes, we propose that people 

consider the symbolic value of sustainable innovations, as reflected in the evaluation of its 

symbolic attributes. Indeed, research on consumer behavior has revealed that people do not 

only buy products for what they can do functionally, but also for what products can say about 

them (Dittmar, 1992). People are generally motivated to be seen by others in a positive way 

(Goffman, 1959) and to see themselves in a positive way (Belk, 1988; Dittmar, 1992; 

Giddens, 1991). Building and supporting a positive identity and enhancing one’s status can be 

achieved by displaying products that signal desired characteristics (Belk, 1981; Dittmar, 1992; 

Fennis & Pruyn, 2007; Sirgy, 1985, 1986). For instance, flying business class may signal 

achievement and status, while reading The Economist may signal intelligence. Hence, people 

may purchase a product when they evaluate its symbolic attributes favorably, anticipating on 

favorable outcomes for their identity and status. Interestingly, symbolic attributes have hardly 

been considered in studies on adoption of sustainable innovations. We propose that the 

evaluation of symbolic attributes may be particularly relevant for the likelihood of adopting a 

sustainable innovation, as adopting a sustainable innovation can clearly signal who or what 

you are, to oneself and to others. For instance, adopting a sustainable innovation can signal 

that one is an innovative person or a caring person, which are typically perceived to be 

positive characteristics (Heffner, 2007). Hence, we propose that symbolic attributes may be 

important yet overlooked factors that motivate consumers to adopt sustainable innovations. 

We will examine how important evaluations of symbolic attributes are for the adoption of 

sustainable innovations vis-à-vis the instrumental and environmental attributes of sustainable 

innovations. 
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Notably, we propose that symbolic attributes may play a particular important role in the 

adoption of sustainable innovations because of some typical characteristics of such 

innovations, including their relatively poor instrumental attributes and the low adoption rate. 

We argue that such situational or external factors, which are generally considered to reduce 

rather than promote the behavior, will foster the conclusion that those displaying the behavior 

are intrinsically motivated to do so. In other words: we reason that these characteristics are 

likely to enhance the signaling value of adopting a sustainable innovation. People use overt 

behavior to better understand themselves (self-perception theory; Bem, 1972) and others 

(attribution theory; Jones & Davis, 1965; Kelley, 1967). The behavior can be attributed to 

internal factors, such as personal characteristics, or external (situational) factors, such as 

positive instrumental attributes. Perceptions of the intentions and behavior of others who are 

important to you may play a role in this respect as well: when many significant others are 

expected to adopt or consider adopting a sustainable innovation, adoption is likely to be seen 

as adaptive in the particular situation (i.e., if everyone who is important to me has it or wants 

it, it must be a good product), making it likely that adoption is attributed to external factors. A 

person is more likely to attribute a behavior to personal characteristics of the actor (and less 

likely to external factors) when there are seemingly no external factors encouraging the 

observed behavior, or when external factors even discourage the observed behavior. As 

adopting and using a sustainable innovation oftentimes is believed to have instrumental 

drawbacks and only few significant others have adopted or would consider adopting such 

innovations in the short term, adoption is less likely to be attributed to external situational 

factors. This reasoning implies that the adoption of sustainable innovations is likely to be 

attributed to the characteristics of adopters, both by the adopters themselves as by others. It 

has been argued that people are aware of and sensitive to what attributions are expected to be 

made about their behavior (Calder & Burnkrant, 1977). If so, people may anticipate that 

adoption of a sustainable innovation will be attributed to one’s personal characteristics, and 

therefore be more motivated to adopt a sustainable innovation when they evaluate its 

symbolic attributes favorably.  

Our reasoning further suggests that evaluations of symbolic attributes of sustainable 

innovations can even have a stronger impact on adoption likelihood when people believe that 

sustainable innovations have some (instrumental) drawbacks, as in this case, adoption is more 

likely to be attributed to characteristics of the person rather than to external factors. This 

implies that, on the one hand, instrumental drawbacks inhibit adoption, as we explained 
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earlier. However, at the same time, people may anticipate that such drawbacks increase the 

likelihood that adoption will be attributed to their personal characteristics. This would imply 

that adoption will be attributed to personal characteristics, which implies that evaluations of 

symbolic factors may particularly predict adoption when the relevant sustainable innovation 

has some instrumental drawbacks.  

Through a similar process, low adoption rates may have both a direct and an indirect effect on 

the likelihood of adopting sustainable innovations. In the early introduction phase, it is likely 

that one believes that only few significant others would consider adopting a sustainable 

innovation. This implies that adoption norms, which we define as the perception that 

significant others would adopt or consider adopting a sustainable innovation, are weak. Such 

weak adoption norms are likely to inhibit the adoption of sustainable innovations (cf. Cialdini, 

Kallgren, & Reno, 1991). Yet, similar to the instrumental drawbacks, weak adoption norms 

may have an indirect effect on the adoption of sustainable innovations as well. Adoption is 

more likely to be attributed to personal characteristics when significant others do not own or 

consider adopting a sustainable innovation in the short term. This would imply that 

evaluations of the symbolic attributes of sustainable innovations may have a stronger impact 

on adoption of a sustainable innovation when people perceive adoption norms to be weak.  

In sum, we expect that evaluations of symbolic attributes affect the likelihood of adoption of 

sustainable innovations, particularly when sustainable innovations (still) have some 

instrumental drawbacks and are only adopted by few significant others.  

Individual characteristics may affect how people evaluate the attributes of sustainable 

innovations, and the extent to which evaluations of different attributes predict adoption 

likelihood. One important factor in this respect is whether people are likely to be earlier or 

later adopters (Rogers, 1963; 2003). Indeed, it has been suggested that early adopters of 

innovations are likely to have more favorable evaluations of the attributes of sustainable 

innovations such as electric cars (Gärling & Thøgersen, 2001). Therefore, we will examine 

whether people who are likely to adopt innovations at an early stage differ from people who 

are likely to adopt innovations at a later stage. More particularly, we will examine whether 

earlier versus later adopters (i.e. who are more likely to adopt an innovation in the earlier 

versus later stages) differ in (1) their evaluations of the instrumental, environmental, and 

symbolic attributes of sustainable innovations and (2) the relative impact these evaluations 

have on their likelihood of adopting a sustainable innovation. This could give valuable 



 

 14 

insights in whether the promotion of sustainable innovations should focus on different 

attributes in different phases of adoption.   

1.3 Current studies 

We test the ISE-model in six studies, in which we examine the relative importance of 

evaluations of the instrumental, environmental, and symbolic attributes for adoption 

likelihood of sustainable innovations. We hypothesize that more positive evaluations of all 

three types of attributes enhance adoption likelihood of sustainable innovations (hypothesis 

1). Notably, we hypothesize that symbolic attributes play an important role in the adoption of 

sustainable innovations, next to instrumental and environmental attributes. Furthermore, we 

expect that evaluations of symbolic attributes are particularly important for the adoption of 

sustainable innovations because of some specific characteristics of sustainable innovations, 

that is, their instrumental drawbacks and low adoption rate. More specifically, we hypothesize 

that evaluations of symbolic attributes of sustainable innovations more strongly predict 

adoption likelihood when people perceive that sustainable innovations have some 

(instrumental) drawbacks, and when people expect that few significant others adopt or 

consider adopting the sustainable innovation (hypothesis 2). Hence, we propose that 

instrumental drawbacks and low perceived adoption rate on the one hand are likely to inhibit 

adoption of sustainable innovations, while at the other hand, they increase the likelihood that 

adoption will be attributed to personal characteristics, and thus enhance the relative 

importance of evaluations of the symbolic attributes in predicting the likelihood of adopting 

sustainable innovations. Furthermore, we will examine whether individual differences in 

timing of adopting innovations are related to evaluations of the attributes of sustainable 

innovations and the relative impact these evaluations have on likelihood of adopting 

sustainable innovations. 

To test the robustness of our findings, we test the ISE-model and hypotheses for different 

sustainable innovations that differ in some important aspects. More specifically, we test the 

ISE-model on sustainable innovations that vary in how noticeable adoption is to others. 

Adopting sustainable innovations that are noticeable to others can potentially serve as a signal 

to both self and others, while adopting sustainable innovations that are less visible to others 

have less potential to serve as a signal to others. For this purpose, we test whether the model 

can explain adoption of electric cars (Chapter 2, 3, and 4), which is clearly observable by 

others. Additionally, we test whether the model can explain adoption of local renewable 
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energy systems (Chapter 2) and smart energy systems (Chapter 4 and 5), which is less 

noticeable to others.  

Furthermore, we will test the robustness of the findings by including multiple indicators of 

adoption likelihood in our studies, including interest, acceptability, intention, and actual 

adoption, and examine whether the evaluations of the three types of attributes play a similar 

role in explaining these different indicators of adoption.  

1.4 Overview of Chapters 

In Chapter 2 we test the ISE-model and study to what extent the three types of motivations 

predict the adoption of two sustainable innovations that differ in the extent to which adoption 

is noticeable to others. More specifically, we investigated to what extent evaluations of the 

instrumental attributes, environmental attributes, and symbolic attributes are related to 

adoption likelihood of electric cars and local renewable energy systems, and whether 

evaluations of the symbolic attributes better predict adoption likelihood of these sustainable 

innovations when people believe the innovation has less positive instrumental attributes.  

Chapter 3 aims to examine whether the findings of the studies reported in Chapter 2 can be 

replicated, by again studying adoption of electric cars. Additionally, Chapter 3 examines 

whether individual differences in likelihood of adopting innovative cars relatively early versus 

relatively late affect the evaluations of the instrumental, environmental and symbolic 

attributes of electric cars, and the extent to which these evaluations predict the likelihood of 

adopting electric cars.  

In Chapter 4, we study the extent to which expectations about whether significant others 

would consider adoption of sustainable innovations affect the adoption of electric cars and 

smart energy systems, next to the evaluation of the instrumental, symbolic and environmental 

attributes. More particularly, we aim to test whether weak adoption norms at the one hand 

inhibit adoption likelihood, while at the other hand increase the impact of evaluations of 

symbolic attributes on adoption likelihood of sustainable innovations.  

Chapter 5 aims to test whether the ISE-model also predicts actual adoption of a sustainable 

innovation, in this case adoption of smart energy systems. In Chapter 6 we discuss the main 

findings, the theoretical and practical implications of the research, and directions for future 

research.  
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