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ABSTRACT 

Determinants influencing consumer eco-innovation adoption and green curtailment behaviors 
in a travel context are at the center of this thesis. Previous research on green consumer behavior 
has uncovered that internalized personal attitudinal factors such as values, beliefs, and norms 
are influential in determining mainly non-consumption and post-purchase behaviors. This 
thesis extends the understanding of a moral basis of green consumer behavior by exploring the 
influences of attitudinal factors on both car curtailment behaviors, and on consumer adoption of 
a high involvement eco-innovation – the alternative fuel vehicle. The integrated influences of 
innovation specific characteristics, car habits, knowledge and social norms, are also examined. 
Furthermore, differences between AFV adopters and non-adopters are explored, and the notion 
of consumers performing purchase and curtailment behaviors for different reasons is utilized in 
the development of nuanced profiles of three distinct consumer groups. Four studies, which 
build on two quantitative data collections on adopters and non-adopters of AFVs in Sweden, are 
included in this thesis.  
 In the first study, similarities and differences among adopters and non-adopters of AFVs, 
and the effects of attitudinal factors (values, beliefs, and norms), knowledge, and sociodemo-
graphics on the adoption decision are analyzed. The results show that knowledge and personal 
norms are strong predictors of AFV adoption and that the VBN theory is applicable in this 
context. The main implication from the study is that high-involvement green purchase deci-
sions, such as eco-innovation adoption, can be viewed as morally based. 
 In the second study, a set of determinants influencing both curtailment of car use and will-
ingness to adopt a less environmentally harmful vehicle are analyzed. Biospheric values, per-
sonal proenvironmental norms, and car habit strength are found to influence both types of 
behaviors in different ways. The main implication from this study is that green purchase deci-
sions and curtailment behaviors within a specific context are determined by partly different 
factors but personal norm is a strong predictor of both types of behaviors. 
 The third study extends the findings from the previous one in segmenting consumers on 
curtailment behaviors and proenvironmental purchases. Three distinct types of consumers 
emerge from the data. The Non-greens are found to exhibit the lowest levels of green attitudes 
and behaviors, and the strongest car habits. The Curtailers are distinguished by performing 
primarily reductionist behaviors, and by being the most willing to reduce negative environ-
mental impact of car use. The Ecovators are found to be the most inclined to purchase eco-inno-
vations and also display the greenest values. The study shows that green consumers are a het-
erogeneous group that can be separated on the basis of green curtailment behaviors and 
proenvironmental purchase decisions, and that there seems to be no inherent contradiction in 
being an early adopter of new green technology (such as the AFV) and also having high levels of 
proenvironmental values, beliefs, and norms. 
 In the final study, innovation specific characteristics and consumer innovativeness factors 
are integrated with normative and attitudinal determinants influencing AFV adoption. The re-
sults show that personal and social norms, consumer novelty seeking, and four perceived 
innovation characteristics influence the adoption decision. Differences between AFV adopters’ 
and non-adopters’ ratings of AFV specific attributes are also analyzed. The contribution of this 
study is the integration of VBN theory and the DOI framework and the empirical conclusion that 
eco-innovations need to deliver on both traditional and proenvironmental attributes in order to 
be perceived as attractive by consumers. 
 In sum, this thesis demonstrates the importance of proenvironmental personal norms for 
consumer adoption of a high involvement eco-innovation such as the AFV. 
 
Keywords: Diffusion of innovations (DOI), value-belief-norm (VBN) theory, alternative fuel 
vehicles (AFV), eco-innovation, early adoption, curtailment behaviors, proenvironmental atti-
tudes, innovation characteristics 
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We stand now where two roads diverge. But unlike the roads in Robert 

Frost's familiar poem, they are not equally fair. The road we have long 

been traveling is deceptively easy, a smooth superhighway on which we 

progress with great speed, but at its end lies disaster. The other fork of 

the road – the one “less traveled by” – offers our last, our only chance to 

reach a destination that assures the preservation of our Earth. 

The choice, after all, is ours to make. 
 

Rachel Carson, 1962 (2002: 277) 

 
 

INTRODUCTION 

At present, the nearly seven billion human inhabitants of planet Earth are 
consuming natural resources in the form of raw materials and energy at an 
unprecedented rate. Each individual’s consumption choice has negligible 
effects alone, but in aggregation, the effects on the natural environment and 
the atmosphere are unfathomable. Understanding consumer behavior at the 
individual level is one of the key issues in any attempt at a transition toward 
a future more in line with the resource constraints of the planet. However, 
consumer behaviors are complex, change over time, and are influenced by a 
multitude of factors. Consequently, as environmental problems become ever 
more acute, research has sought to further increase the understanding of 
consumer behavior with environmental impact. In the consumer research 
literature these behaviors are frequently referred to using names such as 
environmentally significant behaviors (Stern, 2000), proenvironmental be-
haviors (Cleveland, Kalamas, and Laroche, 2005), ecologically and environ-
mentally conscious behaviors (Roberts and Bacon, 1997; Stanley and 
Lasonde, 1996), and green consumer behaviors (Schlegelmilch, Bohlen, and 
Diamantopoulos, 1996)1. Although carried out in several disciplines, two es-
sential limitations in environmental consumer research are currently being 
discussed. 
 
Firstly, much early research on green consumer behavior treated it as one 
type of behavior, supposing similar drivers and barriers, for what was in fact 
different types of green behaviors (Stern, 2000). Problems occurred when 
attempting to encourage and discourage different types of behaviors and for 
developing the understanding of related attitudes (cf. Gardner and Stern, 
2002). The second issue is the predominant focus on non-consumption and 
post-purchase behaviors, rather than research investigating specific buying 

                                                             
1 In this thesis, I use the term green consumer behavior synonymously with proenvironmental consumer 
behavior, denoting consumer behavior that is less harmful for the environment than ordinary consumer 
behavior. 
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behaviors with environmental impact (Follows and Jobber, 2000; Lehman 
and Geller, 2004). Consequently, non-consumption behaviors such as citi-
zenship (e.g., voting), environmental activism, and willingness to accept 
green policy measures, are frequently empirically investigated. Furthermore, 
much attention has focused on consumer behaviors carried out at the end-
stages of the consumption process, i.e. after a product has already been pur-
chased. Behaviors examined in this post-purchase category include litter 
reduction, waste separation/recycling, energy conservation, and car use 
reduction. Although both these streams of research are important for our 
understanding of green consumer behavior, there is also a need for research 
focusing specifically on consumer purchases of products with significant 
environmental impact (Stern, 2000). 
 
Constructing the comprehension of green consumers mainly on non-con-
sumption and post-purchase behaviors might hinder theory development 
and efforts to encourage greener consumer behaviors. For example, personal 
values and attitudes important in guiding recycling behavior, might have 
different influence, or have no influence at all, on purchase decisions of 
green products. Specifically, empirical evidence, primarily from non-con-
sumption and post-purchase contexts, show that green behaviors are morally 
based (Black, Stern, and Elworth, 1985; Guagnano, Stern, and Dietz, 1995; 
Stern et al., 1999; Thøgersen, 1996). However, few studies have investigated 
the possibility that green purchase behaviors share these types of norm-
based attitudinal determinants. Furthermore, the emergent understanding 
of the normative influence on green purchase behaviors is largely built on 
studies investigating relatively low involvement products (Lam and Chen, 
2006; Minton and Rose, 1997; Thøgersen, 2002). Given that involvement is 
linked to variations in consumer decision making (Laurent and Kapferer, 
1985), research results concerning normative influence on low involvement 
purchases are not necessarily transferable to high involvement situations. 
Moreover, since high involvement products such as cars (Lapersonne, 
Laurent, and Le Goff, 1995), tend to have significant environmental impact, 
it becomes important to understand how personal moral norms might be in-
fluential in these types of purchases as well. In fact, Thøgersen (1999) calls 
for research that investigates the effects of norms on green consumer be-
haviors in high involvement purchase situations. 
 
In a time when new green products increasingly are being developed and 
marketed to consumers, the lack of research investigating consumer pur-
chases of these is especially problematic. Green products, often referred to as 
environmental innovations or eco-innovations (cf. Beise and Rennings, 
2005), are frequently marketed to consumers using proenvironmental argu-
ments, purporting that they are better for the environment than ordinary 
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products. However, little is understood about the consumers that adopt 
these innovations and what factors determine adoption and non-adoption. 
From an environmental perspective, the scarcity of research focusing on 
purchases with the aim of reducing environmental harm is also a serious 
limitation. Especially since the purchasing of products, and not primarily the 
use of them, is one of the types of consumer behaviors with the greatest 
environmental impact (Black, Stern, and Elworth, 1985; Gardner and Stern, 
2002). Thøgersen (1999) accordingly argues that the right buying decision 
can potentially reduce, and even eliminate, the risk of environmental 
damage in the post-purchase stage of the consumption cycle. On the other 
hand, this does not necessarily mean that post-purchase behaviors are 
environmentally unimportant. Rather, the argument is that by increasing the 
understanding of green consumer purchase behaviors, a more nuanced pic-
ture of green consumer behavior, and green consumers as a whole, can be 
achieved. In a context of eco-innovations continuously becoming available to 
consumers, but being selectively adopted, this understanding is valuable for 
marketers of these innovations and for policymakers wishing to influence the 
development toward a more environmentally sound future. In addition, im-
proved knowledge on consumer adoption of eco-innovations in relation to 
other types of green behaviors is valuable for furthering theory development 
on green consumer behavior in general.  
 
The focus of this thesis is on consumer adoption of eco-innovations. As such, 
this research builds on the developing notion that there are both similarities 
and differences between different types of green behaviors and that it is 
meaningful to study them separately, but within a particular context. Specifi-
cally, travel behavior and consumer purchases of alternative fuel vehicles 
(AFVs) are at the heart of this thesis. 
 
In this introductory section, I begin by illustrating the general empirical 
background with the environmental problems of transportation and cars in 
order to set the scene for the thesis. Thereafter, I discuss two broad solution 
strategies to these problems termed curtailment behaviors and technology 
choices. A specific consumer technology choice is eco-innovation adoption, 
and therefore eco-innovations are presented in general and AFVs, used as 
the example focused in this thesis, are discussed in particular. The section 
ends with a presentation of the general aim and disposition of the thesis. 
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The problems of car use 

Currently, some of the most environmentally damaging consumer behaviors 
relate to travel and transportation. Transportation accounts for roughly a 
third of the world’s current energy use and about two thirds of the fossil oil 
use (Schäfer et al., 2009). In addition, both transportation of goods and 
personal travel is continuously increasing. In fact, during the last five dec-
ades the world motor vehicle fleet2 grew by five percent per year, corre-
sponding to a doubling of its size every fifteen years. According to the vehicle 
industry, the number of motor vehicles is estimated to reach one billion 
sometime around 2020 (ACEA, 2008). This is an anticipated addition of 
about 200 million vehicles to the total fleet in little over ten years, signifying 
a tremendous environmental impact.  
 
Car use for personal travel contributes to several environmental problems. 
On the input side, there is the acute problem of fossil fuel use. Currently, 
close to all private passenger cars in the world are fueled by fossil fuels. In 
the European Union the car fleet was to 99 percent dependent on gasoline 
and diesel in 2006 (ACEA, 2008) and the worldwide motor vehicle average 
was to 94 percent dependent on fossil fuels in 2007 (IEA, 2008). Although 
the issue of when the fossil oil supply will peak is hotly debated, there is little 
disagreement concerning the fact that fueling the travel demand from one 
energy source only, is a major problem (Carson and Vaitheeswaran, 2008; 
Trainer, 2007). This oil dependency is a result of several converging factors 
such as the high energy content per weight-volume of oil; that oil products 
are liquid at atmospheric temperatures and pressure; the relatively low price 
compared to other liquid fuels, and, the vast investments over time in infra-
structure to distribute the fuel (Schäfer et al., 2009). These advantages and 
investments make it increasingly tougher to break the oil dependency by 
introducing fuels and transportation technologies, which do not compare to, 
or exceed, the advantages of fossil oil. According to Roberts (2005), much of 
the continuous investments in oil dependency has been made by vehicle 
manufacturers and oil companies in close cooperation. According to Carson 
and Vaitheeswaran (2008) this collaboration awards them the name The 
terrible twins. In 2009, of the 15 largest companies in the world, seven were 
oil and gas companies, and two were auto manufacturers (Toyota and 
Volkswagen) in spite of the recent economic downturn (DeCarlo, 2009)3. 
Currently 86 million barrels of crude oil are demanded per day worldwide, 

                                                             
2 The motor vehicle fleet includes light-duty vehicles, vans, minivans, pickup trucks, and sport-utility vehicles 
that are predominantly (approximately to 75%) used for passenger travel (Schäfer et al., 2009). 
3 The Forbes list is calculated on an equal weighting of sales, profits, assets, and market value. 
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56 million of these go to transportation, and about 22 million barrels are 
used to fuel the world motor vehicle fleet (EIA, 2009).  
 
On the output side, car use gives rise to exhaust emissions containing carbon 
monoxide and dioxide, nitrogen oxides, particulate matters, and a host of 
other pollutants that have direct or indirect effects on humans, animals and 
the natural environment. In the United States, stricter regulation on engines 
and fuels, and the introduction of the catalytic converter resulted in the 
decline of emissions of carbon monoxide, nitrogen oxides, and unburned 
hydrocarbons by 60 to 70 percent between 1970 and 2002. During this time, 
the consumption of gasoline increased by 60 percent and vehicle kilometers 
travelled multiplied by a factor of 2.5 (EPA, 2005). In spite of this seeming 
decoupling of fuel consumption and emissions, several environmental prob-
lems remain. For example, in Europe an estimated 100,000 people die 
prematurely due to particulate matter emissions from industry and from 
combusting fossil fuels for transport, from wear and tear of breaks, roads, 
and tires (WHO, 2004). In Sweden, exposure to air pollutants measured as 
nitrogen dioxide and particulate matters, result in more than 5,000 
premature deaths a year (NVV, 2007b).  
 
Lately, the main focus in the environmental debate has been on the green-
house gas emissions and the impact they have on climate change (cf. Gore, 
2006). Burning one liter of gasoline (ca 0.8 kilograms) or diesel in an in-
ternal combustion engine releases nearly 2.5 kilograms of carbon dioxide, 
which is a major greenhouse gas (Schäfer et al., 2009). The atmospheric 
concentration of carbon dioxide has increased from 280 parts per million 
per volume (ppmv) around the year 1800, to 380 ppmv in 2005. The Inter-
governmental Panel on Climate Change (IPCC) concludes that an increase in 
the atmospheric carbon dioxide-equivalent concentration to 550 ppmv 
would result in a global average temperature increase of about 3 degrees 
Celsius above the preindustrial level (IPCC, 2007)4. Compared to the other 
emissions, there is as of yet, no end-of-pipe technology to decrease the 
carbon dioxide emissions from transportation. Although world passenger 
travel accounted for a mere 14 percent of the global energy-related carbon 
dioxide emissions in 2005, the proportion is likely to increase with changes 
in the world economy and ever increasing mobility (Schäfer et al., 2009). In 
addition, carbon dioxide emissions are global in scale whereas impacts of 
most other pollutants are mainly regional. Furthermore, carbon dioxide 
emitted today stays in the atmosphere for approximately one hundred years, 
indicating the urgency of dealing with the problem.  
 

                                                             
4 This is one scenario where carbon dioxide equivalent emissions are set to peak between 2010 and 2030. 
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Together with these input and output side problems of car use, other serious 
problems are apparent. These include noise pollution, land degradation 
(substituting farm land and forests for roads and parking lots), and 
congestion (Auld, 2001; Gärling and Steg, 2006). Additionally, more than 
one million people are killed as a direct result of traffic accidents and an-
other 20 to 50 million are injured, each year worldwide (WHO, 2009).  
 
Despite these grave problems, most societies today seem to view the private 
passenger car as something so intricately linked to our way of life that a 
world without it is unimaginable. The benefits of car use to societies and 
individuals lie behind this perceived car dependency. Car use does not only 
fulfill instrumental purposes such as speed, comfort, and flexibility, but also 
affective, social, and symbolic functions (Falkemark, 2006; Steg, 2005). The 
way our society is structured (for example with transit systems and urban 
sprawl), it can even be argued that car use is a necessity of contemporary life 
(cf. Handy, Weston, and Mokhtarian, 2005).  
 
It is in this problematic tension between multiple environmental problems, 
perceived benefits, and beliefs of necessity that consumers make choices on 
personal travel and on what types of cars to buy. Considering that a new 
passenger car has an average use time of 15-20 years, the society will face the 
consequences of individual consumers’ choices made today, for a substantial 
time into the future. Although the environmental problems of car use are 
increasing, consumers in general do not plead ignorance to these problems 
(cf. Lane and Potter, 2007). According to a recent Eurobarometer, Europe-
ans rank climate change as their number one environmental concern. In ad-
dition, using public transportation instead of the car, was ranked as number 
three on what should be done on an every-day basis to protect the environ-
ment (EC, 2008). Studying these statistics, it is obvious that there is a gap 
between awareness of the environmental problems and the actual consumer 
behaviors carried out. This gap signifies the importance of understanding 
consumer behavior beyond mere influence of environmental problem aware-
ness on behavior (Gärling and Steg, 2006; McCarthy, 2007). As such, con-
sumer behavior with significant environmental impact can be viewed from 
different perspectives and distinguished into different types. 

Green consumer behaviors: Perspectives and types 

Early research concerning green consumer behavior assumed it to be a un-
itary, undifferentiated group of behaviors (Bechtel and Churchman, 2002; 
Gardner and Stern, 2002; Stern, 2000). However, research that is more 
recent has shown that different types of green behaviors exist, and that they 
are determined by different sets of factors. In this vein, Stern (2000) makes 
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a distinction between four types of green behaviors: environmental activism, 
non-activist behaviors in the public sphere, private-sphere environment-
alism, and other environmentally significant behaviors. Green consumer be-
haviors focused in this thesis fall in the category of private-sphere behaviors. 
These are distinguished by the fact that they have direct environmental im-
pact, whereas the other three types mainly have indirect impact. The en-
vironmental impact perspective focuses on the objective environmental ef-
fects of the behavior and is essential when identifying behaviors with sig-
nificant (negative or positive) environmental effects on the environment 
(Stern, 2000). From an impact perspective, environmental behavior is thus 
defined as all types of behavior that change the availability of materials or 
energy from the environment or alter the structure and dynamics of ecosys-
tems or the biosphere (Stern, 2000: 408). Although important, this impact 
perspective is merely one way of looking at green consumer behavior and is 
problematic in that it views consumer behavior from the aggregate and does 
not fully include the notion that behaviors are driven also by different 
individual intentions. Stern (2000) argues that the rise of the environmental 
movements, with the specific intent of environmental protection, has shown 
the way for a definition from the actor’s standpoint. Stern refers to this as the 
intent-oriented definition of environmentally significant behavior: “behavior 
that is undertaken with the intention to change (normally, to benefit) the 
environment” (Stern, 2000: 408). With this definition, the intent of the 
individual actor is highlighted as a cause of green behavior and hence 
distinguishes it from other types of behaviors. Together, both perspectives of 
environmentally significant behavior are important for research on con-
sumer behavior. The impact perspective is important in order to identify and 
target behaviors that can make a large difference to the environment. On the 
other hand, it is also necessary to adopt an intent-oriented definition of 
proenvironmental behavior that focuses on people’s values, beliefs, motives, 
attitudes, etc, in order to understand and influence different types of behav-
iors (Frey and Stutzer, 2008; Stern, 2000).  
 
Following the intent-oriented perspective, one way of dividing and subdivid-
ing green consumer behaviors is into distinct categories based on the type of 
consumer decisions these behaviors involve. Behaviors of similar types tend 
to have similar patterns of social-psychological and sociodemographic pre-
dictors, and these predictors are not the same for all behavioral types (Stern, 
2008). This has led to the distinction between curtailment behaviors and 
efficiency increasing behaviors (Black, Stern, and Elworth, 1985; Ritchie and 
McDougall, 1985). As such, curtailment include behaviors focused on con-
serving resources, and efficiency behaviors on the acquiring of more resource 
efficient products and technologies, also awarding them the name technol-
ogy choices (Stern, 1992). This categorization is useful as a framework for 
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understanding green consumer behaviors since it points to the differences in 
behaviors associated with the acquirement of products and the use of these 
products.  

Curtailment behaviors 
Curtailment behaviors are mostly driven from a policy angle where the over-
arching aim is to influence consumers to cut down on an environmentally 
harmful behavior. In addition to the term curtailment behaviors (Black, 
Stern, and Elworth, 1985; Stern and Gardner, 1981), these types of behaviors 
have also been named ‘usage-related’ (van Raaij and Verhallen, 1983), and 
‘habitual actions’ (Barr, Gilg, and Ford, 2005). Consumers using less hot 
water, saving electricity in the home by turning off lamps and electronics, 
saving energy by adjusting room temperature, and using the passenger car 
less, are examples of curtailment behaviors. They are made on an everyday 
basis and need to be repeated continuously over long time periods by many 
consumers in order to have environmental effect. A driver for curtailment 
behaviors is that they rarely cost money for the consumer, however, they 
often involve discomfort for the actor performing them, such as being too 
cold in the winter and too hot in the summer (Gardner and Stern, 2002). 
This discomfort and other contextual constraints make it problematic to 
encourage curtailment behaviors in for example social marketing and infor-
mational campaigns. In spite of this, curtailment behaviors, such as energy 
conservation, reducing waste and litter, and reducing car use, are heavily re-
searched behaviors. This makes Gardner and Stern (2002) raise the question 
whether researchers have focused on the most important type of green be-
haviors from an environmental impact perspective. By studying behaviors 
related to littering and recycling, the focus is on the end of the waste stream 
instead of at the beginning. 
 
A possible explanation for the predominant focus on curtailment behaviors 
stem from the fact that these behaviors are relatively easier to study, and 
design intervention programs for, than other types of behaviors (Lehman 
and Geller, 2004). Another explanation might be that green consumer be-
havior in general has for a long time been associated with curtailment pri-
marily (expressed partly in the three R-mantra: Reduce, Reuse, Recycle). For 
example Kempton et al. (1985), found that out of ten energy conservation 
actions mentioned by respondents, eight were curtailment behaviors. In a 
similar vein, when Europeans were asked what top three personal priorities 
for protecting the environment citizens should have, all three were 
curtailment behaviors: sort waste, reduce home energy consumption, and, 
use public transportation instead of the car (EC, 2008). Irrespective of the 
explanation of the curtailment focus in both research and among consumers, 
the problem is serious since the most environmentally significant private 
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sphere behaviors have been found to be the purchases of products (Black, 
Stern, and Elworth, 1985; Gardner and Stern, 2002).  
 
In a context of car use, curtailment behaviors include several possible actions 
such as drivers cutting down on the number and length of trips. Recently the 
term eco-driving has become popular, denoting car use that is more fuel-
efficient and thus less environmentally harmful. Eco-driving includes driving 
at better-suited speeds, turning off the engine when immobile, and coasting 
(instead of breaking) to reduce speed. Curtailment policy measures in a traf-
fic context are often referred to as travel demand management (TDM) meas-
ures (Gärling and Schuitema, 2007). These measures commonly include 
communication campaigns informing consumers of environmental effects 
and alternatives to car use for daily travel and thus target consumers’ daily 
routines and already formed habits. However, since contextual, psycho-
logical, and affective factors, tend to encourage private car use, there are 
many difficulties associated with TDM measures and changing travel be-
haviors (Steg, 2005). Considering the continuous increase in traffic in most 
urban areas, TDM measures and associated campaigns seem to have a lim-
ited long-term effect. Partly this is due to the habitual nature of curtailment 
behaviors where the implementation of TDM measures often is associated 
with breaking habitual behaviors. In fact, the use of the car on a daily basis is 
often referred to as a behavior that rapidly develops into a habit (Eriksson, 
Garvill, and Nordlund, 2008; Nordlund, 2002). Encouraging the breaking of 
this habit requires more than non-coercive TDM measures, and the imple-
mentation of these is likely to impose severe constraints on individual con-
sumer behavior (Gärling and Schuitema, 2007). Thus, in order to reduce the 
negative environmental impact of consumer behaviors in general and of car 
use in particular, there is also a need to focus on other types of solutions, 
which do not impose the same types of discomfort or require the changes of 
habitual behavior to the same extent, for the individual. 

Technology choices and eco-innovations 
The second type of general green consumer behaviors have been called ‘en-
ergy efficiency increasing behaviors’ (Stern and Gardner, 1981), ‘purchasing 
activities’ (Barr, Gilg, and Ford, 2005), ‘investment behaviors’ (Ölander and 
Thøgersen, 1995) and ‘technology choices’ (Stern, 1992). They are referred to 
as technology choices since they often involve substituting old, inefficient 
technology, for more efficient technological solutions. In this way, these be-
haviors substitute capital for energy in that the individual consumer invests 
in more efficient innovations or products to lower the impact on the 
environment. Examples of these behaviors include investing in extra (or new 
types) of insulation for the home, investing in energy-efficient light bulbs, 
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and purchasing a more fuel efficient and/or less polluting vehicle (Gardner 
and Stern, 2002).  
 
Behaviorally, technology choices, as I refer to them here, typically involve 
one-time purchase decisions, there is an initial financial expense and a po-
tential for future savings. According to Black, Stern, and Elworth (1985), 
there is no real discomfort for the individual associated with these choices, 
which makes these behaviors more attractive for many consumers in com-
parison to curtailment behaviors. The carrying idea behind technology 
choices is to encourage consumers to switch from environmentally harmful 
product choices to more green, ethical, and/or societal beneficial products 
and services. Many of these products are viewed as innovations when intro-
duced on the market and the term eco-innovation signifies that these types 
of innovations are supposedly better for the environment than ordinary 
products (Beise and Rennings, 2005). As such, the technology purchase solu-
tion is more of an industry driven initiative, but public policy is also encour-
aging technological development for environmental reasons. In fact, one of 
the ten principles of the United Nation’s global compact initiative is to 
“encourage the development and diffusion of environmentally friendly 
technologies” (UN, 2009). 
 
As with curtailment behaviors, there are several problems related to tech-
nology choices and the research concerning them. Furthermost is the lack of 
research in the area that studies consumer purchases with the intent of 
affecting the environment less. In part this omission can be attributed to the 
lack of available green products (and innovations) in the market previously 
(Follows and Jobber, 2000; Geller, 2002). However, during the last decade 
or so, this shortage has been replaced by nothing less than an explosion of 
these products. Everything from detergents and food, to vacations and cars 
are marketed using environmental claims. This development has not been 
mirrored in consumer research so far. In fact, Follows and Jobber (2000) 
emphasize that more research on purchases of specific products with 
environmental impact is necessary. Another problem with technology 
choices relates to the initial financial expense at the point of purchase (cf. 
Ölander and Thøgersen, 1995). Although savings in the future are likely, 
substantial financial means are required at the purchasing instance. Tech-
nology choices also mean that consumers are bound to this choice, and the 
product, for a time depending on type of product. Comparatively, curtail-
ment behaviors are in this sense intangible in terms of ownership and also 
less visible to other individuals. Thus, in technology choices the pro-
duct/innovation comes into focus, requiring understanding of it specifically, 
and of the related consumer behavior as well. Against this background, the 
importance of not focusing solely on green technology choices seems im-
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portant since comparisons to other behaviors is one way of increasing 
understanding. Instead, the approach adopted here is to study these choices 
in close relation to curtailment behaviors within a similar behavioral do-
main, i.e. personal travel. 
 
In a travel context, the green technology choice behaviors include actions of 
individuals to purchase less environmentally harmful vehicles and fuels. Less 
environmentally harmful vehicles have traditionally meant smaller cars 
which often are viewed as less attractive by the consumer and thereby limit-
ing available choices (Handy, Weston, and Mokhtarian, 2005; Steg, 2005). 
Several environmental improvements to cars and fuels, such as the catalytic 
converter and unleaded gasoline, were also introduced on the market based 
to a large extent on coercive regulation (McCarthy, 2007). As a result, these 
environmental improvements offered consumers little choice between differ-
ent environmentally harmful vehicles based on environmental intentions. In 
addition, up until recently a driver wishing to be less fossil fuel dependant 
has had few alternatives to chose from (supposing the perception of the car 
as a necessity). The introduction of cars and fuels that rely on alternatives to 
fossil-based gasoline and diesel, and also of cars with hybrid/electricity tech-
nology, have widen the selection of cars that are viewed as less environ-
mentally harmful. Although formally defined different in different markets, 
these cars are often referred to as green cars or environmentally friendly 
cars. To a large extent they are marketed as being environmentally friendly, 
even though several regulatory bodies have clamped down on these 
marketing claims (ASA, 2008; Marknadsdomstolen, 2004; Reuters, 2007). 
While cars fueled by fossil fuels sometimes are marketed as green cars 
(based on fuel-efficiency and relatively smaller emissions), they are not at 
the center in this thesis. Instead, the specific car in focus is the alternative 
fuel vehicle (AFV), i.e., a car that can be fueled by fossil oil alternative fuels 
(such as ethanol, biogas, and electricity). These types of cars and fuels are 
also from a policy perspective viewed as less harmful for the environment in 
that regulatory bodies communicate aims of their diffusion on the market 
(EC, 2007). Thus, AFVs are, in contrast to other types of green cars, viewed 
as eco-innovations in this thesis. 

The AFV as an eco-innovation 
According to Beise and Rennings (2005: 6), environmental innovations, or 
eco-innovations, “consist of new or modified processes, techniques, prac-
tices, systems and products to avoid or reduce environmental harms.” In 
this thesis, the product aspect of this definition is focused. However, the eco-
innovation designation offers no guidance on for whom the innovation 
should be perceived as new. Using a traditional definition of innovations, 
this becomes clearer: “an innovation is an idea, practice, or object that is 
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perceived as new by an individual or other unit of adoption” (Rogers, 2003: 
12). Based on the marketing and policy decisions concerning AFVs, that they 
both are relatively better for the environment than other cars, and that they 
generally are perceived as innovations, justifies the distinction of this type of 
car as an eco-innovation. Notably, biofuels were selected as one of the most 
important innovations of the last thirty years in a recent poll among practi-
tioners and researchers (Wharton School, 2009). The distinction of the AFV 
as an eco-innovation is important in that it guides the investigation of green 
consumer behavior related to it, and therefore also theoretical foundations 
on which to build understanding concerning its adoption by consumers. The 
specific issue whether AFVs, from an environmental impact perspective, are 
better (or less harmful) for the environment than other types of cars, is 
outside the scope of this thesis. So, although that question is highly relevant; 
from a policy perspective, the distinction has been made that AFVs are 
preferable to the ordinary fossil-fueled car. The foundation of this thesis is 
therefore based on an intent perspective and the focus is primarily on atti-
tudinal factors influencing consumer adoption/non-adoption of the AFV as 
an eco-innovation, and curtailment behaviors in the travel domain.  

AFVs and involvement 
Together with distinguishing the AFV as an eco-innovation, AFVs, and cars 
in general, are viewed as highly involving products in this thesis. According 
to Lambert-Pandraud, Laurent, and Lapersonne (2005), cars are of high 
personal financial importance and extremely highly involving for the average 
consumer, thus the terms high involvement and high cost products. Due to 
the high involvement level, buyers are more likely to remember the purchase 
process for cars than for lower involvement, frequently purchased products 
(Lambert-Pandraud, Laurent, and Lapersonne, 2005). Although conceptual-
ized in several ways there seems to be general agreement that involvement 
refers to the extent to which people consider an issue or product to be of 
personal importance or relevance (Bloch and Richins, 1983; Mittal, 1995). 
Whereas low involvement products entail routine response behavior or lim-
ited problem solving, high involvement purchases usually mean an extended 
decision making process and more extensive search for information (Laurent 
and Kapferer, 1985). Thus, in general, the more involved individuals are in a 
purchase, the more likely they are to allocate cognitive effort to understan-
ding the issue/product and to making a decision. As a result, higher levels of 
involvement are related to higher degrees of consistency between attitudes 
and behaviors (Pieters and Verplanken, 1995; Verplanken, 1989), which 
makes these situations particularly suiting when investigating behavioral 
determinants. Involvement is a multidimensional construct which is related 
not only to the product, but also to the purchase and consumption situations 
(Laurent and Kapferer, 1985). Although consumers differ in their involve-
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ment levels in relation to issues and products, there is ample evidence, based 
on different involvement conceptualizations, that cars are highly involving 
products across different markets over time (Lapersonne, Laurent, and Le 
Goff, 1995; Molesworth and Suortfi, 2002; Taylor-West et al., 2008; Traylor 
and Joseph, 1984).  

Determinants of curtailment and eco-innovation adoption 

The categorization of green consumer behaviors into curtailment and tech-
nology choices above indicates that these types of behaviors are different in 
many aspects. Nevertheless, they are similar in that policymakers to different 
degrees encourage them based on proenvironmental intent. Since the en-
couragement of both curtailment behaviors and technology choices, such as 
eco-innovation adoption, is important in efforts aimed at a more environ-
mentally sound future, understanding of what determines these types of be-
haviors is also essential. However, due to the fact that the majority of re-
search on green consumer behavior has been carried out from a curtailment 
perspective (for reviews see for example: Geller, 2002; Kilbourne and 
Beckmann, 1998; Lehman and Geller, 2004; Ölander and Thøgersen, 1995), 
the understanding of determinants of eco-innovation adoption is under-
developed. This would not be a problem if eco-innovation adoption could be 
assumed to be determined in the same way and by the same factors as cur-
tailment behaviors. However, due to the differences between the behaviors 
accounted for above, it is probably more reasonable to assume that determi-
nants influence these behaviors in different ways. 
 
An example of how these differences relate to determinants is that some 
researchers note that under conditions of low constraints and low-cost of 
performing a green behavior (comparable to most curtailment behaviors), 
attitudinal factors are more influential, than in conditions where constraints 
and costs are higher (Best, 2009; Diekmann and Preisendorfer, 2003). This 
contention, based on the rational choice perspective and subjective expected 
utility theory, is occasionally referred to as the low-cost hypothesis. The 
argument is that the lower the cost, the easier it is for individuals to convert 
their attitudes into corresponding behavior. Cost is supposedly understood 
from a broad sense, not only including financial cost (Diekmann and 
Preisendorfer, 1998). Although there is some empirical support for the low-
cost hypothesis in regards to green consumer behavior (Derksen and 
Gartrell, 1993; Diekmann and Preisendorfer, 2003), there is also research 
that finds no such support (Best, 2009; Guagnano, Stern, and Dietz, 1995). 
As Stern (2000) points out, this notion is highly contested and worthy of 
further research, since it suggests that the more important a behavior is in 
terms of its environmental impact, the less it depends on attitudinal factors 
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and intentions. However, since little research has focused on high-cost and 
high involvement green behaviors, such as eco-innovation adoption, there is 
little knowledge on how, for example, attitudinal factors understood broadly, 
influence behaviors in these contexts.  
 
Related to the low-cost hypothesis is the mounting evidence that a specific 
type of attitudinal factor, referred to as a personal norm, determines green 
consumer behavior. A personal norm is in this context experienced as a 
feeling of moral obligation to act proenvironmentally (Schwartz, 1977; Stern, 
2000). Personal norms have recently been found to have a positive effect on 
the use of less environmentally harmful travel modes and willingness to re-
duce car use (Hunecke et al., 2001; Nordlund and Garvill, 2003), willingness 
to pay higher prices for proenvironmental food (Widegren, 1998), purchases 
of low involvement green products (Lam and Chen, 2006; Minton and Rose, 
1997), and purchases of organic red wine (Thøgersen, 2002). In essence, 
moral considerations are proving to be influential in explaining green 
consumer behaviors in several contexts. However, according to Thøgersen 
(1999), studies on the influence of moral concerns on consumer high in-
volvement buying decisions with environmental implications are rare. 
 
In the context of travel and cars, the wide public debate on environmental 
effects such as climate change, can be argued to have framed the issue as one 
where personal norms are highly likely to be activated. Whether these per-
sonal norms influence not only the curtailment of car use, but also the 
purchases of new cars is a question waiting for an answer. By exploring this 
question, the understanding of the moral basis of green consumer behavior 
would be extended. Thus, basing this investigation on environmental psy-
chology theories developed in primarily a curtailment context, would offer 
contributions both theoretically and empirically. Particularly, the value-
belief-norm theory (VBN; Stern et al., 1999) has been found valid in a num-
ber of curtailment contexts, and thus offers a sound departure for an explor-
ation of not only the influence of norms, but also of associated values and 
beliefs, on green consumer behaviors in high involvement purchase situa-
tions. 
 
Due to the differences between green curtailment behaviors and technology 
choice behaviors, determinants outside the curtailment realm are likely to 
influence eco-innovation adoption. For example, research within the diffu-
sion of innovation (DOI) framework has found that consumer innovation 
adoption decisions to a large extent are determined by innovation-specific 
characteristics together with other general factors such as socio-
demographics, knowledge and novelty seeking (Im, Bayus, and Mason, 
2003; Rogers, 2003; Steenkamp, Hofstede, and Wedel, 1999). One of the 
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fundamental assumptions behind the DOI framework is that consumers do 
not adopt innovations simultaneously, making it possible to categorize con-
sumers based on time of adoption into, earlier and later adopters (Rogers, 
2003). However, according to Lam and Parasuraman (2005) individual 
studies tend to focus on a small number of variables and relationships 
influencing adoption, making it problematic to arrive at general conclusions. 
Although useful for understanding adoption, a problem is that within the 
DOI research framework little attention has been paid to the consumer ad-
option of eco-innovations specifically. Since eco-innovations can be argued 
to be a specific type of innovations, this is a serious limitation. Basing an 
investigation on eco-innovation adoption solely on the DOI framework, 
therefore runs the potential risk of missing important determinants. Thus, 
the thesis here is that by using theory development from a curtailment per-
spective as well as determinants from the DOI framework, a more nuanced 
understanding of consumer adoption of eco-innovations can be achieved. 
This understanding will for example go beyond the notion of the green con-
sumer group as uniform collection of individuals performing green behaviors 
based on the same motives. In this way curtailment behaviors and tech-
nology choices are viewed as different types of behaviors, but being moti-
vated by the goal and intention of lessening the individual consumer’s en-
vironmental impact. 

General aim and disposition 

In recapitulation, although personal travel in general and car use in particu-
lar, are viewed by many as necessities in society, the negative environmental 
consequences of car use and car purchases cannot be denied. Two general 
ways to start reducing these environmental harms are to curtail car use and 
lessen the environmental impact of the car fleet and fuels. Although these 
solutions co-exist, it is argued that the consumer behaviors, which these 
strategies encourage, are determined differently and that the solutions 
appeal to different consumers. From this perspective, it is problematic that 
the understanding of determinants of green consumer behavior in general 
has mainly developed out of the curtailment perspective. In order to under-
stand consumer adoption of eco-innovations, it is also necessary to analyze 
determinants that are specific from an innovation adoption perspective. A 
more nuanced picture of the proenvironmental consumer, beyond viewing 
these consumers as a uniform group, would thus be achieved.  
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Along the lines of this introductory background, the general aim of this 
thesis is to explore and integrate determinants influencing consumer eco-
innovation adoption and to increase the understanding of early adopters of 
these innovations. Specifically, the focus is on determinants developed from 
both curtailment and technology choice perspectives in order to arrive at an 
understanding of how these determinants might influence consumer adop-
tion of alternative fuel vehicles (AFVs) and curtailment of car use in different 
ways. 
 
In order to arrive at more specific research objectives and to clarify theoreti-
cal contributions of this research, a literature review is presented next, star-
ting with the DOI framework and consumer adoption of innovations. Since 
the adoption of environmental innovations is argued to be different from 
ordinary innovation adoption, green consumer behavior and its deter-
minants are discussed focusing specifically on the VBN theory, in the 
following section. Thereafter the proposed integration of determinants from 
the different theoretical frameworks is presented together with the objectives 
of the thesis. The data collection for this thesis was carried out in Sweden 
and since the context is viewed as important, the empirical background is 
thereafter presented together with methodological issues and reasons for the 
chosen methods. The four empirical studies, on which the thesis is based, are 
summarized in the next section together with main findings. In the final two 
sections, a discussion in relation to the general aim and research objectives is 
offered followed by main conclusions and theoretical as well as practical 
implications. Lastly, I attempt to answer the question(s) in the title of the 
thesis. 
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THEORETICAL FOUNDATIONS: CONSUMER 
INNOVATION ADOPTION AND GREEN 
BEHAVIORS 

How consumers behave and what influences this behavior has been studied 
from many perspectives. The area, normally referred to as consumer be-
havior, is vast and research has been carried out in this field since the early 
1950s (Sheth, Gardner, and Garrett, 1988). Overall, questions relating to 
how, what, when and why people buy and consume are in focus and 
understanding draws on theoretical developments and empirical studies 
based in academic disciplines such as psychology, sociology, economics, 
business, and anthropology. According to Sheth and colleges (1988) the 
buyer behavior school is firmly situated in the marketing discipline and has 
been, together with the managerial school, the most influential in forming 
marketing theory. However, since consumer decisions and consumer behav-
iors have wide impact, the understanding of consumer behavior is not only 
important from a business or marketing perspective (e.g., Solomon, 2008), 
but also from policy and environmental perspectives. As such, the term con-
sumer behavior denotes the entire consumption process from initial aware-
ness to post-purchase behaviors, and thus not only the purchase decision. 
Depending on a multitude of factors, consumers behave different when 
evaluating alternatives. In a situation where the amount of effort and in-
volvement is high in making a decision, the decision making process is dif-
ferent from situations where the involvement is low (Laurent and Kapferer, 
1985). In addition, prior knowledge and experience with the product, or 
behavior associated with the product, influences the decision process. Pur-
chasing a known product on a daily basis is thus different from purchasing a 
product, which is perceived as new, for the first time. 
 
Given that this thesis center-product is the car, understanding of consumer 
behavior related to high involvement durable products becomes important. 
According to Lambert-Pandraud, Laurent, and Lapersonne (2005) car pur-
chases are highly involving and have great economic importance. The 
specific car in focus is the AFV, which is viewed as an innovation. Against 
this background, the diffusion of innovations on the market, and consumer 
adoption behavior in relation to innovations comes into focus. This type of 
consumer behavior has been studied from several perspectives using various 
conceptualizations and models such as the technology acceptance model 
(TAM; Bagozzi, 2007; Davis, 1989), technology readiness (TR; Parasuraman, 
2000), and the diffusion of innovation framework (DOI; Rogers, 1962; 
Rogers, 2003). In these research traditions there is a heavy emphasis on 
technology, since the majority of innovations introduced to potential adopt-
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ers are technological in nature. As such, the TAM (developed originally from 
the theory of reasoned action, TRA) is heavily associated with information 
systems and the adoption of information and communication technology 
(Yousafzai, Foxall, and Pallister, 2007). Similarly the models concerning TR 
are primarily linked to the adoption of (self) service technologies in service 
contexts (Parasuraman, 2000; Parasuraman and Colby, 2001). Taking a 
more non-innovation specific general approach, to the diffusion and adop-
tion of innovations, the DOI framework offers a theoretically sound and well 
empirically proven set of generalizations and models across different types of 
innovations, adopter types, and contexts.  

Diffusion of innovations and consumer adoption 

Although the interest in understanding the spread of innovations is very old, 
the academic theories concerning the diffusion and adoption of innovations 
have been developed from the early 1960s and onward. The first widespread 
work in the area was Everett Rogers’ Diffusion of innovations, published in 
1962. According to Mowen (1988), this body of theories is within the deci-
sion perspective, where purchases are viewed as problem solving, meaning 
that consumers actively engage in order to solve a problem. The framework 
of DOI theories and consumer behavior in general, are thus closely related 
(Parthasarathy, Rittenburg, and Ball, 1995). Although DOI is often described 
as a single theory, it is more a set of interrelated generalizations or sub-
theories developed by studying diffusion and adoption in many different 
contexts (Harmancioglu, Droge, and Calantone, 2009; Rogers, 2003). 
Therefore, the term framework is used here when discussing the entire set of 
DOI theories and models. Furthermore, the term diffusion of innovations 
denotes the aggregate of consumers adopting innovations. This aggregate 
form of understanding innovation diffusion is in essence more closely related 
to economics and mathematical modeling than consumer behavior at the 
individual level (much due to the development of the Bass-model (Bass, 
1969; Bass, 2004; Mahajan, Muller, and Bass, 1990), which is beyond the 
scope of this thesis). Consumer innovation adoption behavior, on the other 
hand, has been defined as the degree to which an individual adopts a new 
product or innovation relatively earlier than other members in a given social 
system (Rogers, 2003). According to the DOI framework there are five stages 
in the innovation-decision process ranging from initial knowledge of the 
innovation, persuasion (attitude formation), decision, implementation (use 
of the innovation ), and finally, confirmation of the innovation decision by 
continued use of it. The first two stages are essential in understanding 
adoption behavior since they entail attitude formation about the innovation. 
This attitude formation has been found to be dependent on the personal 
traits (such as the tendency to seek out new experiences and things) of the 
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potential adopter and on how the characteristics of the innovation are 
perceived (Parthasarathy, Rittenburg, and Ball, 1995; Peter, Dickie, and 
Peter, 2005). Since consumer adoption plays a key role in triggering and 
sustaining an innovation’s diffusion on a market, the consumer behavioral 
aspects of DOI have received considerable research attention (Im, Bayus, 
and Mason, 2003). According to Wang et al. (2008), understanding consum-
ers’ new product adoption behavior helps organizations and companies iden-
tify target markets, position products and design communication strategies. 
As such, innovation adoption behavior has been defined as the degree to 
which an individual adopts a new product or innovation relatively earlier 
than other members in a given social system (Rogers, 2003). In this respect 
consumer adoption is the micro perspective of the diffusion of innovations, 
which is viewed more as macro perspective. 
 
In the DOI framework, an innovation is defined as an idea, practice, or 
object that is perceived as new by an individual or other unit of adoption 
(Rogers, 2003: 12). Many different types of innovations have been studied 
from this perspective. However, the definition does not only put emphasis on 
the innovation as such, but also on how it is perceived by individuals. In fact, 
much adoption research has focused on the common characteristics of 
adopters (such as sociodemographics and personality traits), and on how 
different consumers perceive the innovation in relation to time of adoption 
(Wang, Dou, and Zhou, 2008). The assumption is here that adopters can be 
classified in relation to when they adopt. Another major focus within the 
DOI framework has been on understanding how specific adopter groups 
perceive different characteristics of the innovation as a means of under-
standing how innovations can be introduced and communicated to con-
sumers (Agarwal and Prasad, 1997). Although innovation characteristics are 
specific for each type of innovation, several general characteristics have been 
found to influence consumer adoption as well. In the following, I focus on 
these two major streams of the DOI framework, i.e., adopter categories and 
their characteristics, and, what factors have been found to determine early 
adoption. In the review, a general approach is first taken to adoption of inno-
vation, and thereafter findings from research on eco-innovations are dis-
cussed. Mainly two limitations in the DOI framework are addressed and 
these concern the lack of focus on individual consumer values and the rela-
tive scarcity of studies on eco-innovation adoption.  
 
Although the diffusion of innovations is a heavily studied area, with more 
than 4,000 research papers according to Wejnert (2002), and around 5,000 
according to Rogers (2004), there are still issues that need to be addressed. 
For example, several researchers have recently observed the lack of focus on 
individuals’ value systems and general attitudes in influencing the adoption 
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decision (Daghfous, Petrof, and Pons, 1999; Steenkamp, Hofstede, and 
Wedel, 1999; Wang, Dou, and Zhou, 2008). This lack of focus on values has 
lead to a limited understanding of general, stable, non-innovation specific 
factors influencing adoption and will be discussed further below. Another 
limitation concerns the empirical focus. As of yet, there is a limited set of 
studies that have addressed eco-innovations using the DOI framework (or 
parts of) to explore adoption (Schwarz and Ernst, 2009). As such, several of 
these deal with diffusion at the macro, aggregate level (Schwarz and Ernst, 
2009; Taanman et al., 2008), and/or with experimental, econometrical 
modeling approaches that precludes understanding of individual private 
consumers’ actual values and attitudes (Bunch et al., 1993; Cantono and 
Silverberg, 2009; Dagsvik et al., 2002; Kahn, 2007). A few studies focus on 
firm or organizational adoption of eco-innovations, with little generalizabil-
ity to the understanding of consumers (del Río González, 2005; Janssen and 
Jager, 2002; McEachern and Hanson, 2008; Völlink, Meertens, and Midden, 
2002). 

Adopter categories and general innovativeness 
One of the central tenets of the DOI framework is that adopters can be 
categorized and understood in relation to the time they adopt the innovation 
(Gatignon and Robertson, 1985; Rogers, 2003). Thus, instead of describing 
each individual on a continuum, categories of individuals are constructed 
assuming that they share similar characteristics. These, so-called adopter 
categories, range from the most innovative to the least innovative: innova-
tors (2.5%), early adopters (13.5%), early majority (34%), late majority 
(34%), and laggards (16%), see Figure 15.  
 
The bottom part of Figure 1 depicts the adopter groups in relation to 
adoption per specific time instance, and the top part shows the cumulative, 
s-shaped diffusion curve. For each adoption category, different profiles have 
been developed that are discussed below, and the proportion of each group 
has been proven based on the Bass model (Bass, 1969; Martinez, Polo, and 
Carlos, 1998).  
 
In the early conceptualizations of adopter categories, it was proposed that 
the main distinction between the groups was the innovativeness trait of 
individuals and organizations. According to the original conceptualization by 
Rogers, innovativeness is the degree to which an individual, or other unit of 
adoption, is relatively earlier in adopting new ideas then the other members 
of a system (Rogers, 2003: 22). In this conceptualization, individuals who 
adopt early are more innovative than later adopters are. Several researchers 

                                                             
5 Note that the figure is not proportional in terms of adopter groups. 
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have criticized this conceptualization as being operationally focused and 
tautological in nature (Midgley and Dowling, 1978). For example, the 
question was raised whether all early adopters were innovative, and vice 
versa, and, whether individuals with high innovativeness always were the 
earliest to adopt.  
 
 
Figure 1: The stylized diffusion curve 

 
 
After much academic debate, the innovativeness construct has become 
understood more as a psychological personality feature with higher gener-
alizability across product categories (Roehrich, 2004). For example Steen-
kamp et al. (1999), build on the conceptualizations of Hirschman (1980), 
Foxall and Haskins (1986), and, Venkatraman and Price (1990), in defining 
consumer innovativeness as the predisposition to buy new and different 
products and brands rather than remain with previous choices and 
consumption patterns. This definition has recently been further distin-
guished by Tellis et al. (2009: 1), in their definition of innovativeness “as a 
consumer’s propensity to adopt new products”. Thus, consumers exhibiting 
high levels of innovativeness like to take chances, to seek out information 
about new things, and to try new types of behaviors. Although consumer 
innovativeness is important when classifying adopters into categories, it is 
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not the only discriminating factor. In addition, the conceptualization of it as 
a personality trait, rather than a factor depending on time of adoption, 
implies that innovators not necessarily always exhibit high innovativeness. 
Instead, other contributing factors might be more important for time of 
adoption. Some of these factors are found when studying how the adopter 
groups have been described. 

Innovators and early adopters 
According to Rogers (2003), innovators are characterized as pioneering and 
venturesome. Communication patterns and friendships among a clique of 
innovators are common and they have been found to have higher income 
and education (Im, Bayus, and Mason, 2003; Steenkamp, Hofstede, and 
Wedel, 1999), discussed further below. In addition, they have an ability to 
understand and apply complex technical knowledge in their field and also 
handle uncertainty about innovations. Furthermore innovators play an im-
portant promotional role in the diffusion process (Hirschman, 1980; Phau 
and Lo, 2004). Thus their role can be described as that of launching a new 
idea into the system by importing the innovation from outside the system’s 
boundaries (Rogers, 2003). In addition because innovators and early 
adopters provide a source of product information to later adopters, the initial 
adopters of an innovation are often the key to a product’s ultimate success, 
according to Burns (2007). 
 
Early adopters are characterized as being a more integrated part of the local 
social system than innovators. According to Rogers (2003), the early adopt-
ers have the greatest degree of opinion leadership (the degree to which an 
individual is able to influence other individual’s attitudes) in most systems, 
and potential adopters look to them for advice and information about the 
innovation. This means that they are generally sought by change agents 
(such as marketers) to serve as local promoters for speeding up the diffusion 
process. Because early adopters are not too far ahead of the average individ-
ual in innovativeness, they serve as role models for many other members of a 
social system (Dickerson and Gentry, 1983; Hirschman, 1980; 2003). In 
addition, Rogers (2003) describes the early adopter as the ‘heart of the 
diffusion process’ because they decrease uncertainty about a new idea by 
adopting it and then convey a subjective evaluation of the innovation to 
peers. 

Early majority, late majority and laggards 
Taken together, the early majority and the late majority of the adopter 
categories represent the mainstream group. The early majority adopts new 
ideas just before 50 percent of the members of a system according to Rogers 
(2003). They interact frequently with their peers, but seldom hold positions 
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of opinion leadership in a system. The early majority’s position between the 
very early and relatively later adopters makes them an important link in the 
diffusion process. As one-third of the members, they provide inter-con-
nectedness in the system’s interpersonal networks, according to Rogers 
(2003). The early majority’s innovation-decision period is relatively longer 
than that of the innovator and early adopter (Rogers, 2003). The late 
majority is a skeptical third of a social system, and adopts new ideas after the 
median member of a system. Adoption may be both an economic necessity 
and as a result of increasing network pressure from peers. According to 
Rogers (2003), their relatively scarce resources mean that most of the 
uncertainty about an innovation must be removed before the late majority 
feels that it is safe to adopt.  
 
The last category of adopters in a social system to adopt an innovation is 
referred to as laggards. According to Moore (2006) the point of reference for 
the laggards, or traditionals, is the past, that is, decisions are often made in 
terms of what has been done before. These individuals interact primarily 
with others who also have relatively traditional values. Laggards also tend to 
be suspicious of innovations and their innovation decision process is 
relatively lengthy (Diederen, 2003; Rogers, 2003). According to Rogers 
(2003), resistance to innovations from the laggards point of view may be 
entirely reasonable as their resources may be limited and they must be sure 
that a new idea will not fail before they adopt. In a study specifically on 
laggards, Uhl, Andrus, and Poulsen (1970), corroborates this in finding that 
laggards had significantly lower income than the earlier adopter groups.  

Problem of categories: From five groups to two 
The general description of adopter categories as portrayed above is not with-
out problems. Although Rogers (2003), claims that the descriptions are 
based on empirical studies and that the characteristics of the adopter catego-
ries have been modified and updated over the years, the generalizations are 
not easy to substantiate using scientifically published papers. However, the 
impact of these adopter categories as such has been remarkable, although 
the characteristics of the groups seldom are discussed beyond sociodemo-
graphic variables such as age, income, and education. Another problem 
concerns the division of consumers into the five specific adopter categories. 
In fact Rogers (2003) admits that precise breaks in consumer innovativeness 
does not occur between the groups, implying that the division is to some 
extent arbitrarily made. This has prompted others to claim that there are 
primarily two categories of adopters (cf. Libai, Mahajan, and Muller, 2008). 
In fact Moore (2006) argues that there is a chasm between the early adopters 
and early majority, emphasizing the difference between the consumers on 
the left and right side of this dividing line (see the solid vertical line in Figure 
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1), and the similarities among the groups on each side of the division line. 
Although Rogers (2003) refutes this claim, arguing that past research shows 
no support for this chasm, he presents his generalizations on the characteris-
tics of adopter categories by continuously (and only) referring to earlier and 
later adopters. Furthermore, several research overviews concerning the DOI 
framework point to the fact of the importance of earlier and later adopters, 
rather than a specific number of categories. Thus, it seems as if most re-
search on innovativeness and adopter categories has focused on the inno-
vators and early adopters as one group being of most interest for the diffu-
sion of innovations (Libai, Mahajan, and Muller, 2008; Martinez, Polo, and 
Carlos, 1998; Meade and Islam, 2006; Midgley, 1987; Roehrich, 2004; 
Wang, Dou, and Zhou, 2008). Against this background, and considering that 
the focus in this thesis is on studying an innovation during the time con-
sumers are adopting it, the distinction of consumers into early adopters and 
later adopters seems reasonable. In the future, when more sales data are 
available on the AFVs it might be possible to divide the adopters into more 
distinct groups. Considering the adopter and non-adopter distinction out-
lined above, the next part on which to focus are the determinants of inno-
vation adoption behind the categorization. 

Determinants of consumer innovation adoption 
Focusing on earlier versus later adopters much research has sought to de-
termine factors that drive or hinder the consumer adoption of innovations. 
As an early example, Pessemier et al (1967), categorized a large amount of 
variables determining early adoption into seven main groups: socioeco-
nomic, trial-proneness, product-related variables, informational variables, 
interest, media exposure and social activities. Rogers (2003) in turn, divides 
determinants of adoption into sociodemographic, personality variables (such 
as knowledge, openness for change, empathy, and coping with risk) and 
communication behavior (such as exposure to media and social participa-
tion). In addition, consumer perception of the innovation characteristics is 
also regarded as an important factor (Rogers, 2003; Wejnert, 2002). Other 
researchers argue for the inclusion of general attitudes and values as 
relevant, stable determinants (Im, Bayus, and Mason, 2003; Wang, Dou, and 
Zhou, 2008). Given the amount of published studies on innovation adoption, 
a selection of determinants is necessary in any study. This thesis’ focus on 
high involvement eco-innovations guides the exploration of determinants 
somewhat, together with the (few) published studies carried out on these or 
similar innovations (see Table 1). Consequently, sociodemographic factors, 
innovativeness, knowledge, attitudes and values, and perceived innovation 
characteristics were chosen as relevant factors based on extensive 
investigation of the literature and deliberated relation to eco-innovation 
adoption. 
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Sociodemographics 
Considering the vast amount of research in this area, it is not hard to find 
evidence of sociodemographic determinants being significant in one study, 
but being non-significant in another. In published studies, sociodemographic 
factors have probably received the most research attention among the de-
terminants. This research interest is likely due to the comparable ease of 
measuring these factors, but also to the fact that much marketing and con-
sumer research for a long time has used sociodemographic factors as pri-
mary consumer segmentation variables. In addition, in spite of the wide use, 
sociodemographic data have been found to have low explanatory power on 
adoption in most cases (Ostlund, 1974; Rogers, 2003), indicating that other 
determinants might be more important if increased understanding of 
innovation adoption is sought. Nevertheless, and especially considering this 
thesis’ focus on an under-researched type of innovation, sociodemographic 
factors might be useful as a starting-point, although their explanatory power 
might be low. 
 
In general it has been shown that early adopters have higher income and 
education than later adopters, especially in the category of high involvement 
products such as consumer durables and home computers (Dickerson and 
Gentry, 1983; Dupagne, 1999; Martinez, Polo, and Carlos, 1998; Putsis Jr et 
al., 1997). The results can be explained by the fact that higher income 
indicates a greater financial ability to afford the latest products, and higher 
levels of education suggest a more open mindset (Wang, Dou, and Zhou, 
2008). In addition, these results seem to be applicable to eco-innovations as 
well. In their study on solar heating, Guagnano et al. (1986), found that 
adopters had higher income and education than non-adopters. This was also 
the case for the study by Labay and Kinnear (1981) on solar energy systems, 
and for Jager (2006) on photovoltaics. However, the study by Potoglou and 
Kanaroglou (2007) on hybrid vehicles and AFVs, found mixed results. For 
example, the probability of people selecting a hybrid vehicle was higher in 
the middle-income group compared to the low and high income groups.  
 
Concerning age, research has also found that early adopters are younger in 
general than later adopters which is partly understood in terms of increasing 
risk evasion with higher age (Labay and Kinnear, 1981; Wang, Dou, and 
Zhou, 2008). Although these findings have been confirmed in several stud-
ies, conflicting evidence has also been found. For example in the study on 
early adopters of PCs Dickerson and Gentry (1983) found that adoption was 
more common in the middle age group than in the younger group. In an eco-
innovation context, Labay and Kinnear (1981) and Guagnano et al (1986), 
found that adopters tended to be younger. However, Jager (2006) did not 
corroborate these findings. Potoglou and Kanaroglou (2007) found that re-
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spondents over the age of 45 were more hesitant in adopting an AFV than 
younger respondents.  
 
Regarding gender, studies often find that males are more likely to be early 
adopters than females (cf. Dupagne, 1999). This finding is likely attributable 
to the predominant focus on technological innovations researched and re-
ported. In addition, it can be understood as a consequence of the fact that 
males tend to have higher income in most of the researched contexts. In a 
context of eco-innovations, little is known about the influence of gender on 
adoption and non-adoption. 

Innovativeness 
In addition to sociodemographics, different conceptualizations of innovative-
ness have been a major focus area as introduced above. In general inno-
vativeness has been touted as central in order to understand consumer early 
adoption behavior (Gatignon and Robertson, 1991). As such, innovativeness 
has been operationalized and measured in several ways using different scales 
and conceptualizations (e.g., Roehrich, 2004). According to Tellis et al. 
(2009), there is still currently no consensus in the measurement of the 
construct. However, innovativeness operationalized as consumer inherent 
novelty seeking (“the desire to seek out the new and different” (Hirschman, 
1980: 285)) has been found to influence early adoption positively in several 
settings (Dabholkar and Bagozzi, 2002; Manning, Bearden, and Madden, 
1995). Inherent novelty seeking can thus be viewed as an aspect of 
innovativeness and it is established that it as such would influence attitudes 
and behaviors toward technological products (Gatignon and Robertson, 
1985; Midgley and Dowling, 1978). Similar to Hirschman's (1980) inherent 
novelty seeking, Midgley and Dowling (1978: 235) defined inherent inno-
vativeness as “the degree to which an individual is receptive to new ideas 
and makes innovation decisions independently of the communicated 
experience of others”. This concept involves search for information that is 
inherent for the individual which is similar to Rogers (2003) venture-
someness (the risk-taking aspect of innovativeness). Consumers high in 
inherent novelty seeking tend to look positively on technology, have stronger 
intrinsic motivation to use such products, and enjoy the stimulation of trying 
new ways to approach old problems (Hirschman, 1980; Midgley and 
Dowling, 1978). Innovativeness as novelty seeking is thus closely related to 
consumer independent judgment making, which focuses on the consumer’s 
reliance on others for information and assistance. As such it has been de-
fined as “the degree to which an individual makes innovation decisions 
independently of the communicated experience of others” (Manning, 
Bearden, and Madden, 1995: 329). Whereas consumer novelty seeking has 
been found to influence earlier stages of the innovation decision process 
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(such as awareness), independent judgment making has been found to 
influence the latter stages in the adoption process, such as innovation trial 
(Manning, Bearden, and Madden, 1995). Considering the wealth of research 
on different aspects of innovativeness it is somewhat surprising that it has 
not been explored as a determinant in research on eco-innovations. Only one 
study can be found where the concept is discussed as an important 
determinant, however, it is not measured (Schwarz and Ernst, 2009).  

Knowledge 
Moreau, Lehmann, and Markman (2001)6 point to knowledge as a central 
factor influencing new product adoption. However, in spite of the recognized 
importance of knowledge for adoption, relatively little research has focused 
on what early adopters know about the innovation prior to, or at the moment 
of, adoption (Moreau, Lehmann, and Markman, 2001; Rogers, 2003). 
Results from psychology and consumer behavior research indicate that prior 
knowledge influences both the cost and the content of thinking (Alba, 1983; 
Alba, 2000; Bettman, Luce, and Payne, 1998; Gregan-Paxton and John, 
1997). In turn, the cost and content of thinking influence the adoption, and 
therefore the success and speed diffusion of an innovation (Gatignon and 
Robertson, 1985; Rogers, 2003). Thus, more knowledgeable consumers may 
evaluate attributes differently, ask effective questions and identify for them 
relevant information to a higher extent than less knowledgeable consumers 
(e.g., Wood and Lynch, 2002). Early adopters also seek information about 
innovations more actively and therefore have greater knowledge of inno-
vations in general. According to Rogers (2003) knowledge occurs when an 
individual is exposed to an innovation’s existence and gains some under-
standing of how it functions. This type of knowledge is categorized as aware-
ness knowledge about the innovation. Another type of knowledge is how-to 
knowledge which refers to knowledge regarding how to use the innovation 
and how it is related to other products and ideas (Rogers, 2003). How-to 
knowledge has also been referred to as general product usage knowledge 
(Brucks, 1986). According to Rogers (2003), few diffusion investigations deal 
with how-to knowledge although it is a fundamental variable in the 
innovation-decision process. In a sense, adopters of an innovation can be 
considered to be experts (and thus more knowledgeable) in that product ca-
tegory since they have completed the innovation-decision process (Gregan-
Paxton et al., 2002; Moreau, Lehmann, and Markman, 2001; Wood and 
Lynch, 2002).  
 

                                                             
6 In the second study reported in this paper, the researchers used an electric vehicle as an example innovation 
for their experiment. However, they did not use, define or discuss it in terms of having less environmental 
impact. As such, this study is not considered being an empirical study on eco-innovation adoption and is 
therefore not included in the overview in Table 1. 
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Concerning eco-innovations, in their review on empirical studies conducted 
in the UK on renewable energy technology, Caird, Roy, and Herring (2008) 
report the importance of technical knowledge as a prerequisite for adoption. 
However, this finding is not discussed in relation to other determinants. 
Other than that, research on technical knowledge relating to eco-innovations 
seems to be in short supply. However, from an environmental perspective, 
knowledge has also been shown to be important for consumers to carry out 
green behaviors in general (cf. Ellen, 1994). However, in these types of 
studies, the focus is put on environmental knowledge and not technical 
knowledge of an innovation as such. The effects of environmental awareness 
and knowledge will be discussed further below in relation to green consumer 
behaviors. Although a certain degree of knowledge can be viewed as a pre-
requisite for adoption, the fundamental values and attitudinal composition 
can also be argued to be of importance for adoption behavior. 

Values 
Although closely related to attitudes, consumer values are generally viewed 
as being at a higher level of abstraction (Kamakura and Mazzon, 1991; 
Rokeach, 1973). According to Kamakura and Novak (1992: 119) a value refers 
to “a single belief that transcends any particular object, in contrast to an 
attitude, which refers to beliefs regarding a specific object or situation. 
Values are more stable and occupy a more central position than attitudes, 
within a person's cognitive system. Therefore, they are determinants of 
attitudes and behavior and hence provide a more stable and inner-oriented 
understanding of consumers”. By definition consumer values are perceived 
rather than objectively determined by externalities (Corfman, Lehmann, and 
Narayanan, 1991; Kropp, Lavack, and Silvera, 2005). Thus, values are im-
portant for drawing conclusions that are more stable across life-cycle 
changes. However, few studies have focused on values and consumption 
level attitudes in relation to early adoption behavior. Hence several re-
searchers have called for more research in this area (Daghfous, Petrof, and 
Pons, 1999; Steenkamp, Hofstede, and Wedel, 1999; Wang, Dou, and Zhou, 
2008). According to Wang et. al. (2008), in the light of the prominent status 
of attitudes in consumer behavior research, it is surprising that only few 
studies investigate the relationship between values, consumption-specific 
attitudes, and new product adoption. A notable exception is a study by 
Daghfous and colleagues (1999) which found that values had a significant 
impact on consumers inclination to adopt new products. More specifically 
their study on information and communication innovations showed that 
values associated with hedonism (sensation seeking, pleasure and happiness 
in life, and desire to establish warm relationships with others) had a positive 
influence on new product adoption. Furthermore, values associated with 
empathy (self-respect, respect by others, search for security, and sense of 
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belonging) had a negative influence. Although highly interesting results, the 
study offers no insight into how much of the adoption decision could be 
explained by these value types, and the study utilized no other factors to 
compare the effects with. In a cross-national context Steenkamp, Hofstede, 
and Wedel (1999) used the Schwartz (1992) value scale to investigate the 
effect of values on innovativeness (however, not actual adoption). They 
found that consumer innovativeness was affected negatively by the impor-
tance a consumer attaches to the value domain of conservation (security, 
conformity, and tradition) compared to openness to change. Thus, conserva-
tion goals were incongruent with a disposition to be innovative. As a result, 
they conclude that the purchasing of new products is one way in which the 
existing situation is altered and traditional patterns of behavior are broken. 
In contrast, openness to change values were congruent with new product 
adoption since new products had the potential to provide novelty, variety, 
and stimulation through change from established patterns (Steenkamp, 
Hofstede, and Wedel, 1999).  
 
Regarding research on consumer adoption of eco-innovations, two studies 
have used the concept in terms of compatibility between the innovation and 
values (further discussed below), and both find that these values influence 
adoption (Guagnano et al., 1986; Labay and Kinnear, 1981). However, 
research on other types of values and eco-innovation are scarce.  
 
To conclude, sociodemographics, knowledge, innovativeness, and values are 
all individual specific characteristics which have been found to influence 
consumer adoption to different extents although little is known from an eco-
innovation perspective. In addition to these determinants, the influence of 
perceived innovation specific characteristics has also been found to deter-
mine consumer adoption in different ways.  

Perceived innovation characteristics 
The assumptions concerning perceived innovation characteristics state that 
potential adopters form their attitudes to the innovation based on their 
perceptions of five key characteristics. According to Rogers (2003: 223), 
these attributes are relative advantage, compatibility, complexity, trialability, 
and observability. Several empirical studies have affirmed that consumer 
perceptions of innovation characteristics in general are better predictors of 
adoption than adopters’ sociodemographic profiles such as income, educa-
tion and age (Agarwal and Prasad, 1997; Labay and Kinnear, 1981; Ostlund, 
1974). 
 
Relative advantage has been defined as the degree to which an innovation is 
perceived as better than the idea it supersedes (Rogers, 2003). It follows that 
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the greater the perceived relative advantage of an innovation, the more rapid 
its rate of adoption will be. Conceptualized in this way, the relative advan-
tage attribute has been found to positively influence adoption (or intention 
to adopt) of various innovations such as information technology (Agarwal 
and Prasad, 1997) and consumer electronics (Venkatraman, 1991). In an eco-
innovation context the relative advantage had a positive influence on ad-
option of solar energy systems (Guagnano et al., 1986; Labay and Kinnear, 
1981) and energy manager’s adoption of an electronic indicator providing 
feedback on in-home energy use (Völlink, Meertens, and Midden, 2002). 
However, a study on the adoption of green electricity found no significant 
influence of relative advantage (Arkesteijn and Oerlemans, 2005) on ad-
option, which could indicate that the relative advantage attribute might be 
perceived differently in a green consumer behavior context. Another ex-
planation of this finding might be that the respondents did not perceive 
green electricity as an innovation (and thus that there was no perceived 
advantage over the conventional electricity). Thus, it seems as if there is 
disparity in the way the perception of relative advantage is related to 
adoption in a context of eco-innovations.  
 
Compatibility is, according to Rogers (2003), the degree to which an inno-
vation is perceived as being consistent with the existing values, past ex-
periences, and needs, of potential adopters. The premise is that an idea that 
is incompatible with the values of a social system will not be adopted as 
rapidly as an innovation that is (more) compatible. However, if the new idea 
is completely compatible with the existing practice there would be no inno-
vation perceived by potential adopters. Compatibility has by some research-
ers been operationalized as comprising only of compatibility with values 
(Guagnano et al., 1986; Völlink, Meertens, and Midden, 2002), which is 
perhaps a narrower definition than the one used by Rogers (2003). In a 
more general sense, compatibility has been found to be positively related to 
adoption (or intention to adopt) in relation to many innovations such as 
internet banking (Ndubisi and Sinti, 2006) and self service technology 
(Meuter et al., 2005). In the context of eco-innovations, adopters of solar 
energy systems perceived these to have greater compatibility, than did non-
adopters and knowledgeable non-adopters (Labay and Kinnear, 1981). How-
ever, Guagnano et al. (1986), found that non-adopters (both male and 
female) perceived higher compatibility for solar heating technology, than did 
adopters. Thus, also in this case, there are inconsistencies regarding the 
effects of the perceived innovation characteristic on adoption of the inno-
vation.  
 
Complexity has been defined as the degree to which an innovation is per-
ceived as difficult to understand and use (Rogers, 2003). Some innovations 
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are easily understood by most members of a social system, while others are 
more complicated and thus will be adopted more slowly. According to 
Rogers (2003) complexity may not be as important as relative advantage or 
compatibility for many innovations. It could even be argued that increased 
complexity might act as a driver for adoption in certain consumer segments. 
However, for most innovations complexity is an important barrier to 
adoption according to Rogers  (2003). Thus complexity has been found to 
have negative influence on adoption across innovations such as personal 
computers (Dickerson and Gentry, 1983), solar energy systems (Labay and 
Kinnear, 1981) and load management for washing machines by energy 
managers of a utility company (Völlink, Meertens, and Midden, 2002).  
 
Trialability is the degree to which an innovation may be experimented with, 
or tried on a limited basis, prior to adoption (Rogers, 2003). The key premise 
behind the trialability concept is that new ideas that can be tried beforehand 
will be adopted more quickly than innovations that are not easily tried out. If 
an innovation can be designed to be tried more easily, it will have a faster 
rate of adoption. Research has found that earlier adopters perceive trial-
ability as more important than later adopters (Rogers, 2003). Trialability has 
also been found to influence adoption (or intention to adopt) in high involve-
ment situations such as buying cars online (Molesworth and Suortfi, 2002). 
Innovations that are inexpensive and less involving are less dependent on 
trialability for consumers to adopt them (Ostlund, 1974). In addition, the 
more people that have already adopted the innovation, the less important 
trialability becomes, since the experiences of other people can be employed 
in deciding to adopt (Janssen and Jager, 2002). Thus, trialability is a key 
concept in any investigation examining early adoption behavior and motives. 
In an eco-innovation context, however, the results are mixed. Several studies 
have found no influence of trialability on adoption of innovations such as 
solar power and energy conservation intervention technologies (Labay and 
Kinnear, 1981; Völlink, Meertens, and Midden, 2002). On the other hand, 
Guagnano et al. (1986), found that adopters of solar heating technology 
perceived it to have a higher level of trialability, than non-adopters did.  
 
Observability has been defined as the degree to which the innovation, or the 
results of adopting the innovation, is visible to others (Rogers, 2003). 
According to Rogers (2003) the easier it is for individuals to see the results 
of an innovation, the more likely they are to adopt it. Some ideas and inno-
vations are easily observed and communicated, whereas others are difficult 
to observe and describe to peers (Agarwal and Prasad, 1997). Accordingly 
observability stimulates peer discussion of an innovation and thus adoption 
(Rogers, 2003). However, the results concerning observability are mixed. 
For example, Ostlund (1974), found that the observability characteristic 
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ranked as the second least important variable among six, and Meuter et al. 
(2005), found no significant effect of observability on trial of self-service 
technology. However, in the context of information technologies, Agarwal 
and Prasad (1997) found that observability had a significant impact on usage 
of the innovation. In addition, Labay and Kinnear (1981), and Guagnano et 
al. (1986), found observability to have a positive impact in the eco-inno-
vation context. 
 
In addition to the five ‘original’ perceived innovation characteristics dis-
cussed by Rogers (2003), the concept of risk has been added by several 
researchers on innovation (Midgley and Dowling, 1978; Ostlund, 1974). This 
addition has been made based on the fact that innovations involve an ele-
ment of uncertainty and new behavior for the adopter. Thus, it has been 
found that the higher the perceived risk, the less willing individuals are to 
adopt the innovation (Meuter et al., 2005; Midgley and Dowling, 1978). In 
an eco-innovation context it has been found that different types of risk (for 
example economic and social) can have varying influence on rate of adoption 
(Labay and Kinnear, 1981; Ostlund, 1974).  
 
To conclude the review on perceived innovation characteristics, there are 
results both for and against certain factors in different contexts. It can also 
be noted that the majority of studies on these characteristics treat them 
relatively separately from other types of determinants of adoption, such as 
attitudes and values. Nevertheless, these perceived characteristics are im-
portant as innovation-specific operationalizations compared to more general 
determinants such as values.  
 
In Table 1, an overview of published empirical studies on consumer adoption 
of eco-innovations is presented.  
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Table 1: Published empirical studies on consumer adoption of eco-innovations 

 

Reference Eco-innovation Determinants of adoption Main aim Methodology Summary of main results 

Arkesteijn and 
Oerlemans, (2005)  

Green electricity a Technical system variables such 
as trust, individual variables such 
as attitudes, financial variables 

Explore factors influencing 
adoption and non-adoption 
by households 

Survey responses of 55 
adopters and 60 non-
adopters, Dutch, logistic 
regressions 

Cognitive and economic intentional 
variables, basic knowledge, previous 
environmental behavior, predict 
adoption 

Caird, Roy, and 
Herring (2008) 

Low and zero 
carbon products: 
Efficiency and 
renewable energy 
technologies 

Socioeconomic context, 
communication sources, 
sociodemographics, innovation 
characteristics 

Explore factors influencing 
adoption/ non-adoption, of 
household LZC 

Survey responses, 390, 
UK residents, adopters/ 
non-adopters, reports 
frequencies only 

Environmental concern and financial 
motives influence adoption in different 
ways for different technologies 

Follows and Jobber 
(2000)* 

Re-usable cloth 
diapersb 

Environmental and individual 
consequences of product use, 
values: self-transcendence, self-
enhancement, conservation 

Model development to 
predict purchase of specific 
environmentally responsible 
product 

Survey responses, 160 
Canadian mothers, SEM

Environmental and individual 
consequences and self transcendence 
values influence purchase intentions 

Guagnano et al. 
(1986)* 

Solar heating Demographics, innovation 
characteristics: perceived risk, 
relative advantage, compatibility, 
complexity, observability, 
trialability, independence, 
conservation 
 

Assess difference between 
adopters, non-adopters and 
general public 

Survey responses, 706 
US homeowners, CFA, 
discriminant analysis 

Innovation characteristics (risk, 
complexity, relative advantage) 
determine adoption to a much higher 
degree than demographics 

Jager (2006) Photovoltaic solar 
systems 

Demographic, environmental 
problem awareness, motives for 
purchase: financial, 
environmental  

Assess motives for buying, 
barriers, and network effects 

Survey responses, 197 
Dutch information 
meeting participants + 
108 inhabitants, t-tests 
and crosstabs 

Adopters had higher environmental 
problem awareness than general 
population, financial support and 
problem awareness critical motives for 
adoption 
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Table 1 continued 

 

Reference Eco-innovation Determinants of adoption Main aim Methodology Summary of main results 

Keirstead (2007) Photovoltaic solar 
systems 

Age, income, education, 
electricity use, knowledge, 
environmental awareness 

Describe post-installation 
changes in energy con-
sumption of adopters and 
examine the role of industry 
in diffusion 
 

Survey responses of 91 
UK adopters of which 
63 were interviewed 

Adoption encouraged households to 
reduce overall electricity and shift 
demand to times of peak generation, 
adopters more environmentally aware 
than general population 

Labay and Kinnear 
(1981)* 

Solar energy 
systemsc 

Demographics, innovation 
characteristics: relative 
advantage, complexity , 
compatibility, financial risk, 
social risk, observability, 
trialability 
 

Differences in evaluation of 
factors between adopters, 
non-adopters and control 
group 

Survey responses, 631 
US residents, MNA, 
discriminant analysis 

Innovation characteristics (except 
trialability), discriminate between 
adopters and non-adopters and 
determine adoption better than 
demographics,  

Potoglou and 
Kanaroglou (2007) 

Hybrid vehicles 
and AFVs 

Vehicle attributes: monetary, 
non-monetary (size, fuel 
availability) and environmental 
(pollution levels)  

Explore influence of vehicle 
attributes and household 
characteristics on prefer-
ences for clean vehicle 
technologies 

Survey responses, 496 
Canadian, snowball 
internet design, 
experimental discrete 
choice modeling 

Individual preference key role, reduced 
costs, purchase tax relief, low 
emissions rates encourage adoption of 
clean vehicle; free parking does not; 
limited fuel availability concern for 
AFV adoption 

* Published in consumer/marketing journal. 
a Green electricity is an innovation according to the authors. However adopters perceived no relative advantage of it, raising doubt as to whether it can be defined as an innovation.  
b Defined as high involvement environmentally responsible/green product by authors (not as an innovation). 
c Not discussed in environmental terms by authors. 
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Green consumer behaviors and their determinants 

In essence, there is a general increasing awareness that all types of consumer 
behaviors have effects on the environment (cf. Princen, Maniates, and 
Conca, 2002). Together with this building understanding and the discovery 
of previously unknown environmental problems, environmentally significant 
consumer behaviors are being investigated from a multitude of perspectives. 
According to Matthies, Klöckner, and Preißner (2006), psychology has a 
thirty year tradition of investigating environmentally significant behaviors. 
Whereas initial investigations focused on the weak relationship between 
general environmental concern and pro-environmental behaviors (com-
monly referred to as the attitude-behavior gap (Hines, Hungerford, and 
Tomera, 1987; van Liere and Dunlap, 1980)), more recent research investi-
gates specific behaviors such as recycling (Derksen and Gartrell, 1993; 
Vining and Ebreo, 1990), energy consumption (McDougall et al., 1981), and 
travel mode choices (Gärling, Gärling, and Loukopoulos, 2002). Early 
attention was also paid to green consumer behaviors in the marketing disci-
pline (Anderson Jr and Cunningham, 1972; Kinnear, Taylor, and Ahmed, 
1974). Today there is a wealth of research utilizing many different theories 
and methods from different disciplines in order to understand green 
consumer behaviors.  
 
Depending in part on from which discipline green consumer behavior is ap-
proached, there are also underlying assumptions of what types of factors are 
important as determinants of this behavior. For example, Stern (2008) and 
Ölander and Thøgersen (1995) criticize the typical economic approach which 
assumes individuals to be rational consumers that aim at maximizing 
personal utility (in the form of time and money). Thus, from this often aggre-
gate environmental economics perspective, primarily economic incentives 
might make sense in influencing behavior to be more proenvironmental 
(Frey and Stutzer, 2008). However, from consumer psychology, sociology, 
marketing, and economic psychology perspectives, where the decisions and 
influences of the individual consumer generally is studied, much evidence 
exist that consumer act less rational and use other decision-criteria than 
primarily financial ones (cf. Frey and Stutzer, 2008; Gilovich, Griffin, and 
Kahneman, 2002; cf. Griskevicius, Cialdini, and Goldstein, 2008). Utilizing 
this perspective, one way of understanding green consumer behaviors in 
general, and travel mode choices in particular, is by approaching them from 
a social dilemma perspective. 
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Green consumer behavior as a social dilemma 
According to Dawes and Messick (2000: 111), social dilemmas are situations 
in which each member of a group has a clear incentive to make a choice that 
– when made by all other members – provides poorer outcomes for all than 
they would have received, if none had made that choice. Therefore, by doing 
what seems individually reasonable and rational, people end up doing less 
well than they would have done, if they had acted unreasonably or irration-
ally (Dawes and Messick, 2000). This, and similar tradeoffs have been 
discussed in terms of the public-good problem, the free-riding problem (Frey 
and Stutzer, 2008), the prisoners dilemma (cooperation vs. defection; 
Dawes, 1980), the tragedy of the commons (Hardin, 1968), and the collective 
action problem (Dawes and Messick, 2000). In an environmental per-
spective, while each individual values a better state for the environment, the 
conditions are such that it is disadvantageous for each person to contribute 
to environmental improvement (Frey and Stutzer, 2008). Thus, the dilemma 
can be understood in that it is more individually profitable to maximize self-
interests. However, if everybody chooses do that, all are worse off than if all 
choose to maximize the interests of the collective (Komorita and Parks, 
1994). In addition, an important property of most of these types of dilemmas 
is that individual gain of defection (or environmentally harmful behavior) is 
immediate, while the loss for the group is long-term (Komorita and Parks, 
1994). In conclusion, the essence of the dilemma is that there is no objective, 
rational solution to guide an individual’s decision (Liebrand, Messick, and 
Wilke, 1992). It can thus be argued that the social dilemma framework better 
captures the dynamics and flexibility of real-world dilemmas then the tradi-
tional economic frameworks based on the rational decision making model 
(Liebrand and Messick, 1996; Nordlund, 2002).  
 
In an environmental context, many consumer behaviors are socially depend-
ent since the future impact of consumer behaviors carried out today involve 
a degree of uncertainty because both individual and collective actions, need 
to be considered by each person. Thus, if enough people act in pro-environ-
mental way today, the long-term gain for the group will be significant. How-
ever, if individuals act in short-term self-interest the result might be disas-
trous for the human race and the planet. It is based on this reasoning that 
many social scientists argue that using a toolbox of incentives to stimulate 
further self-interested behaviors is detrimental in the long run (Frey and 
Stutzer, 2008; Ölander and Thøgersen, 1995). One of the reasons is that 
these types of incentives often overlook the importance of the individuals’ 
attitudes and values forming their behavior. As Frey and Stutzer (2008) 
show, there are many situations in which economic instruments cannot be 
applied to stimulate proenvironmental behavior, due to their direct (mone-
tary) and indirect (for example controlling individual behavior) costs. How-
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ever, this does not necessarily mean that financial and similar incentives are 
always inefficient or too costly. Rather, the argument is that a sole reliance 
on incentive tools to encourage proenvironmental behavior is not enough, 
and disregards the useful contribution of environmental moral and moti-
vation to overcome environmental degradation (Frey and Stutzer, 2008). For 
example, in the context of other domains, it has been shown that explaining 
behaviors such as voting, contributions to voluntary associations, and not 
cheating on taxes, although the possibility exists, are difficult to explain 
using standard economic utility-maximization theory (cf. Frey and Stutzer, 
2008). As such, these behaviors and proenvironmental behaviors par-
ticularly, have been shown to be influenced by personal fundamental values 
(such as altruism), internalized norms, and intrinsic motivation. Thus, in 
this line of reasoning, awareness of environmental problems leads not 
primarily to self-interested behaviors to maximize personal self-interest, but 
to behaviors aimed at lessening the environmental damage even if there 
might be some self-sacrificing involved. Currently, there is mounting evi-
dence that values and norms guide individuals’ cooperative actions in social 
dilemmas such as proenvironmental behaviors in general (Matthies, 
Klöckner, and Preißner, 2006; Thøgersen, 2002; Ölander and Thøgersen, 
1995), and travel behavior in particular (Eriksson, Garvill, and Nordlund, 
2008; Nordlund and Garvill, 2003). 

The case of travel behaviors 
Travel behavior can be viewed as specific form of a social dilemma. For ex-
ample, from the individual’s perspective choosing to drive with a car pro-
vides immediate self-serving benefits such as comfort, flexibility, and speed. 
However, if all people make the individual decision to drive cars at a given 
moment, in the short-term, roads will be congested and individuals are likely 
to feel more stress. In the long term, the air quality will get worse for 
everybody, fuels might become scarce (and thus more expensive), and the 
individual benefits of car use will be turned into losses for the collective. On 
the other hand, if a certain amount of individuals are willing to sacrifice 
some comfort and flexibility, and use public transportation for their trip, 
these individual sacrifices will, everything else equal, be turned into long-
term gains for the collective. A growing environmental awareness has high-
lighted this dilemma, and pointed to the importance of understanding con-
sumer behaviors in situations like these. Another important realization is 
that environmental degradation is not the responsibility of any one single 
individual or group, and at the same time the responsibility of all. The de-
cisions by policymakers, the choices of consumers and drivers and physical 
constraints interact in making the environmental problems of personal tra-
vel problematic to solve using any single approach. In addition, increasing 
population and urbanization make the impacts more severe and harder to 
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approach than if the situation was constant. Furthermore, considering that 
there are substantial financial disincentives to car use that seem not to 
inhibit this behavior to any high degree, the effect of financial incentives are 
widely debated (cf. Frey and Stutzer, 2008; Tietenberg, 1990; Wootton, 
1999). Instead, the assumption in this thesis is that individual consumer 
travel behaviors are largely dependent on individually held values, attitudes, 
beliefs, and norms as previous research has shown. However, although im-
portant, these factors are not the only determinants of individual travel 
behavior. To develop a nuanced picture of green (travel) behaviors other 
factors are important as well, as detailed in the following review.  

A general framework of green consumer behavior determinants 
Against the background of proenvironmental behavior as a social dilemma, it 
becomes essential to study what the determinants influencing proenviron-
mental behaviors are. A general framework advanced by Stern (2000) pro-
poses four general sets of factors that are used as a framework for the follow-
ing review: personal capabilities, contextual forces, attitudinal factors, and 
habits or routines. 

Personal capabilities and sociodemographics 
The first set of factors, personal capabilities, refer to skills and knowledge of 
how to perform certain behaviors and general capabilities and resources 
such as time to act, money, and social status (Stern, 2000). Sociodemo-
graphic factors such as age, education level, and income are discussed in 
terms of being indicators for personal capabilities. These factors do not ex-
plain general proenvironmental behavior to any large degree by themselves 
(cf. Diamantopoulos et al., 2003; Dietz, Stern, and Guagnano, 1998), but can 
be important in explaining specific behaviors, and are also often used as 
control variables. For example, a higher income might facilitate green pur-
chase behaviors, whereas curtailment behaviors are less dependent on in-
come. In general, people with higher income and education are more likely 
to engage in proenvironmental behaviors and exhibit higher levels of green 
attitudes (Gatersleben, Steg, and Vlek, 2002; Minton and Rose, 1997; 
Schlegelmilch, Bohlen, and Diamantopoulos, 1996). Closely related to in-
come and education is knowledge. A heightened level of knowledge would 
arguably lead to stronger beliefs about a specific green behavior. There are 
also different types of knowledge, from superficial awareness of an issue, to 
more in-depth knowledge of possible modes of actions and consequences of 
these actions. Ellen (1994), investigating the effects of objective and sub-
jective knowledge on proenvironmental behaviors, found that subjective 
knowledge was related to behaviors (committed recycling, source reduction 
and political action to reduce problems of solid waste) more than objective 
knowledge. Fraj-Andrés and Martinez-Salinas (2007) found that the level of 
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environmental knowledge moderates the relationship between environ-
mental attitudes and a set of general green behaviors. These results indicate 
that different types of knowledge have different effects on proenvironmental 
behaviors. Concerning age, living status (single or cohabitating) and gender, 
evidence exists both for and against hypothesis in either direction for general 
green consumer behaviors, indicating the low predictability of these factors 
in a general sense (Barr, 2007; Diamantopoulos et al., 2003; Fraj and 
Martinez, 2006). 
 
Concerning travel behavior there is evidence that women tend to travel 
shorter distances and use the car less compared to men (Bernhoft and 
Carstensen, 2008; Steg, Geurs, and Ras, 2001). Age is often found to be neg-
atively related to travel distance and car use (Hunecke et al., 2007; 
Mokhtarian, Salomon, and Redmond, 2001; Steg, Geurs, and Ras, 2001). 
Higher income groups tend to own more cars per household, travel greater 
distances, and use their cars more on a daily basis, compared to lower in-
come groups (Hunecke et al., 2001; Mokhtarian, Salomon, and Redmond, 
2001; Poortinga, Steg, and Vlek, 2004; Steg, Vlek, and Slotegraaf, 2001; 
Wootton, 1999). Finally, having access to, or owning a car (personal 
resource), is a dominant determinant of car use. A car owner is likely to use 
the car even though there are equal or better alternatives (Gärling and 
Loukopoulos, 2008). Accordingly Wootton (1999), building on data from the 
United Kingdom, details this relationship in showing that the purchase of a 
household’s first car leads to a doubling in the total number of journeys 
made, and about half the journeys made previously by public transport, shift 
to the newly acquired car. According to Gärling and Loukopoulos (2008), 
once a car has been purchased, it is viewed less as a luxury and more as a 
personal necessity7.  

Contextual, external forces 
The second factor, contextual forces are the external factors influencing 
behavior according to Stern (2000). Broadly, they can be categorized as po-
litical, economic, societal, interpersonal, and technological drivers and barri-
ers facilitating or inhibiting proenvironmental behavior. These external 
factors are for example the rules and regulations in the society, social 
norms8, financial gains and costs related to certain behaviors, physical 
barriers in the surroundings hindering certain behaviors, and other social 
and political factors that affect our behaviors. Contextual forces might have 
different meanings for different people and thus affect the individual’s will-

                                                             
7 This is in part the foundation for the car travel behavior to develop into a habit, which will be discussed 
further below. 
8 Social norms are discussed in relation to personal norms below the heading of attitudinal factors. 
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ingness and ability to perform proenvironmental behaviors. For example, if a 
job-route continuously is clogged with cars, the driver might be more willing 
to try alternative modes of transportation than if the traffic was uncon-
strained. From a consumer behavior perspective, the perception of contex-
tual forces, and how these perceptions influence actual behavior, might be 
more relevant than an objective measure of the contextual factors as such. 
Whereas some consumers might perceive the price of fair-trade products to 
be a barrier for purchase, another consumer might perceive this as a driver, 
due to the image-value associated with a higher price. In addition, although 
contextual forces might function as barriers for proenvironmental action, 
willingness to act (or pay) can still be high (Krystallis, Fotopoulos, and Zotos, 
2006; Nordlund and Garvill, 2003). As such contextual forces have been 
conceptualized as affecting behavior indirectly through attitudinal factors 
(Black, Stern, and Elworth, 1985) putting these in the center for 
understanding green consumer behavior from both psychological and mar-
keting perspectives (Alwitt and Berger, 1993). In addition, attitudinal factors 
and behavior have been found to be strongly related primarily when 
contextual factors are neutral (neither powerfully facilitating or powerfully 
hindering) according to Guagano, Stern, and Dietz (1995). However, other 
researchers claim that the relationship between attitude and behavior is 
stronger the more facilitating the external conditions are perceived to be 
(Diekmann and Preisendorfer, 2003). So although contextual constraints are 
important in shaping behavior (e.g., Sanne, 2002), in most situations there 
are alternate ways of behaving for individual consumers with the con-
sequence of more or less impact on the environment. The problem of in-
vestigating (objective and subjective) contextual constraints is that it be-
comes difficult to draw conclusions at a higher level of generalization across 
consumer contexts. Therefore, the choice made in this thesis is to rely on 
individuals’ attitudinal factors as proxies for the contextual facilitators and 
barriers. 
 
Both in terms of general green consumer behavior and travel behavior, the 
next two sets of factors have proven to be more influential than personal 
capabilities and contextual forces (Cottrell, 2003; Diamantopoulos et al., 
2003; Hunecke et al., 2007; Steg, Geurs, and Ras, 2001). As such, attitudinal 
factors include attitudes, values, beliefs, and norms, and the last set of 
factors, habits and routines, relate to behaviors carried out almost auto-
matically without much previous deliberation. Since attitudinal factors are at 
the center of this thesis, a more in-depth review of these is provided below. 
Thereafter follows a review on habits and routines. 



41 

Attitudinal factors and value-belief-norm (VBN) theory 
Attitudinal factors that influence an individuals proenvironmental behavior 
are according to Stern (2000) environmental attitudes, personal norms, be-
liefs and values. Attitudes are commonly defined as an internal psychological 
tendency that is expressed by evaluating some entity (attitude objects) with a 
degree of favor or disfavor. (Eagly and Chaiken, 2007: 598). These attitudes 
are stored in memory as mental representations, and activated by attitude 
objects or cues related to them (Ajzen, 2002; Eagly and Chaiken, 1993). 
Attitudes were early conceptualized as having several different functions at 
the individual level. According to Katz (1960) attitudes have an adjustment 
function in that people strive to maximize the rewards in their external 
environment and to minimize the penalties In this sense attitudes are either 
the means for reaching a desired goal or avoiding an undesirable one, or are 
affective links based on experiences in reaching motive satisfaction. Atti-
tudes also have an ego-defensive function whereby an individual protects 
herself from realizing basic personal truths or harsh realities in the external 
world. Furthermore, attitudes have a knowledge function, which is based on 
the individual’s cognitive need to structure the surrounding reality. This fun-
ction is often described as the searching for meaning, understanding, and 
organization of perceptions and beliefs, in order to provide consistency and 
clarity at the individual level. Finally, Katz’s (1960) conceptualization of atti-
tudinal functions includes the value-expressive function where the individual 
receives satisfaction from conveying attitudes appropriate to the personal 
values. This classic conceptualization, later referred to as the ABC (affect, 
behavior, cognition) model of attitudes, has contributed substantially to 
theorizing and understanding the human psyche, according to Eagly and 
Chaiken (2007). However, since attitudes do not necessarily always generate 
these three separable components of evaluative tendencies, it is also argued 
that it is important to place them in relation to other psychological factors 
such as values, norms and habits which also determine behavior (Eagly and 
Chaiken, 2007; Nordlund, 2002). Furthermore, it has been found that that 
strong attitude-behavior relations are obtained primarily under high corre-
spondence between at least the target and action elements of the attitudinal 
and behavioral units (Ajzen and Fishbein, 1977). For example, according to 
Brunsø, Scholderer, and Grunert (2004), because consumption attitudes are 
specific to the consumption domain, they are more predictive of consump-
tion behavior than other more general factors. In this conceptualization, con-
sumption attitudes are consumer context-specific dispositions that link 
personal values to actual consumption behaviors in an inter-attitudinal 
structure (Ajzen, 2002; Ajzen and Fishbein, 1977). Also in an environmental 
context, inter-attitudinal structures have been found to be hierarchical. For 
instance attitudes to environmental preservation are more general than an 
individual’s attitude toward recycling or wilderness protection (Eagly and 
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Kulesa, 1997). In this way attitudes have been found predictive of many types 
of environmentally sensitive behaviors such as intent to purchase single ser-
ve packages (Alwitt and Berger, 1993) ecological buying and use of products 
(Balderjahn, 1988) and potential adoption of green electricity (Rowlands, 
Scott, and Parker, 2003).  
 
Much research has not made a conceptual difference between values and 
attitudes; however, focus has been put on understanding the relation be-
tween the evaluation of abstract and concrete attitude objects. The object of 
attitudes may be anything that is discernable, from tangible articles, such as 
a car, to behaviors such as traveling by public transportation (Ajzen and 
Fishbein, 2005). In this way, attitudes are linked to values in a hierarchal 
structure whereby people develop attitudes that are consistent with their 
values in order to express and act on those values. This implies that attitudes 
have a hierarchical structure that allows more concrete and specific attitudes 
to be derived from abstract and general values and attitudes. Strongly held 
values can thus be viewed as core elements in a sense that they are linked to 
many attitudes and beliefs as well as to other values (Stern, Dietz, and Kalof, 
1993; Stern et al., 1995). Irrespective of whether researchers has made a 
difference between the attitudinal concept and the value concept, much focus 
has been put on the gap between values/attitudes and behaviors. This is true 
for consumer behavior in general and green behaviors in particular. In 
relation to green consumer behaviors, there are mainly two extreme po-
sitions and many explanations that lie in between. As introduced above, 
there is one common framework, which emphasizes the view of the in-
dividual as a rational being who relies on self-interest and personal utility 
maximization as main decision criteria (the theory of planned behavior, 
TPB). The other framework stresses the importance of altruistic values and 
intrinsic moral motivation when explaining proenvironmental behavior (the 
value-belief-norm theory, VBN). Both frameworks are developments based 
on previous conceptualizations and research and both frameworks have been 
found valid in similar contexts. Thus, several researchers argue for a com-
bination of the TPB and VBN to explain green consumer behavior (Harland, 
Staats, and Wilke, 1999; Wall, Devine-Wright, and Mill, 2007). In line with 
this, in the context of travel behavior, it has been found that behavior is 
determined by a combination of self-interest and concern for others (van 
Lange et al., 1998; van Vugt, van Lange, and Meertens, 1996). In addition, 
the results from comparing which theory best explains general green 
behavior and travel behavior, provide an ambiguous picture indicating that 
both theories have advantages and disadvantages (Bamberg and Möser, 
2007; Bamberg and Schmidt, 2003; Kaiser, Hubner, and Bogner, 2005; 
Richetin et al., 2008; Wall, Devine-Wright, and Mill, 2007). 
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From the perspective of studying consumer adoption of an eco-innovation, 
one of the problems with the TPB (in addition to the fundamental assump-
tions) is its focus on intentions as direct predictors of behavior. As research-
ers have pointed out, intentions do not immediately translate into actual 
behavior (Eagly and Chaiken, 1993; Kollmuss and Agyeman, 2002). Since 
the main focus of this thesis is on actual adoption, and not primarily on in-
tentions to adopt, the TPB is to some degree disqualified as an overall 
theoretical framework. However, in order to relate eco-innovation to curtail-
ment behaviors, such as driving less, the intention concept is valuable as a 
distinct concept. In addition, the focus on (more specific) attitudes in TPB in 
relation to (more general) values in the VBN theory has proven to improve 
the VBN theory in a travel behavior context (Eriksson, 2008). Thus, in this 
thesis the VBN theory is used as a general cognitive framework with which to 
approach eco-innovation adoption and green travel behaviors, with the 
addition of intention and specific attitudes as determinants. In the following, 
the VBN theory is reviewed in more detail. 

Values as the first part of VBN theory 
Much research has been carried out using different value sets to explain 
green consumer behavior. In relation to the notion that green behaviors are 
viewed as social dilemmas with a moral basis, an important aspect of values 
is how an individual considerers the needs of others. In Schwartz (1992) 
value categorization these values are referred to as self-transcendence values 
and they include the value types universalism and benevolence. Based on a 
literature review on environmental attitudes Stern, Dietz, and Kalof (1993), 
assessed the potential of ecological/environmental values also having an 
effect on environmental activism. They found that self-transcendence values 
could be divided into altruistic values (concern for other human beings) and 
biospheric values (concern for other species and the natural environment). 
Following this, much green consumer behavior research has focused on 
these two value orientations that have impact on proenvironmental norm 
formation and related behavior. However, since traditional understanding of 
consumer behavior also builds on the notion that humans act on self-
enhancing values, these are viewed as important as well. Within this egoistic 
value orientation, people are viewed as trying to maximize individual out-
comes of a behavior. Thus, these three value orientations have been found to, 
in different degrees, influence the formation of proenvironmental norms. 
According to Stern, Dietz, and Kalof (1993), these three value orientation are 
not incompatible, but can be viewed as related. However, altruistic and 
biospheric values have generally been found to have a positive relation to 
green consumer behaviors, whereas egoistic values have been found to have 
a negative influence (Cleveland, Kalamas, and Laroche, 2005; Karp, 1996; 
Nordlund and Garvill, 2002). Thus, individuals with an egoistic value orien-
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tation will mainly consider costs and benefits of green behavior for them 
personally, indicating that when the perceived benefits exceed the perceived 
costs, they will behave in an environmentally friendly way and vice versa. 
Individuals with a social-altruistic value orientation will base their green 
consumer decision on perceived costs and benefits for other people. Finally, 
individuals with a biospheric value orientation will especially base their 
decision to act green or not on the perceived costs and benefits for the 
ecosystem and biosphere as a whole. Since altruistic values (occasionally 
referred to as social-altruistic) and biospheric values have been found to be 
inseparable in empirical research (e.g., Nordlund and Garvill, 2002; Stern et 
al., 1995) there has been a debate whether it is meaningful split these values 
in two. However, in three recent studies using confirmatory factor analysis, 
de Groot and Steg (2008) show that the three values types are indeed distin-
guishable.  
 
 
Figure 2: Schematic of the variables in the VBN-theory 

 
 
 
Although important, values do not have strong direct effects on green be-
havior. Instead the relationship between these values and actual behavior 
has been found to be mediated by other factors like behavior specific beliefs 
and personal moral norms (Nordlund and Garvill, 2002; 2003; Poortinga, 
Steg, and Vlek, 2004; Stern, 2000). Based on this, and the conceptualization 
above of attitudes as hierarchically structured, the VBN theory has been 
developed by Stern and colleagues (Stern, 2000; Stern et al., 1999). The VBN 
theory combines value theory (Schwartz, 1992) and norm-activation theory 

Values Beliefs 
Proenvironmental 
personal norms Behaviors 

Biospheric 

Altruistic 

Egoistic 

Ecological 
worldview 
(NEP) 

Adverse consequences for 
valued objects (AC) 

Perceived 
ability to 
reduce threat 
(AR) 

Sense of obligation 
to take pro-
environmental 
actions 

Activism 

Nonactivist 
public-sphere 
behaviors 

Private-sphere 
behaviors 

Behaviors in 
organizations 

Source: Stern (2000: 412) 



45 

(Schwartz, 1977) in postulating that the relationship between values and 
actual behavior is affected by more factors than general and consumption 
specific attitudes. These factors are fundamental values, behavior specific 
beliefs, and personal moral norms that guide the individual’s actions. Thus, 
the theory is hierarchical in nature as depicted in Figure 2. Following values 
in this hierarchy are beliefs, and ecological worldview is according to the 
theory, the first link in the belief chain. 

Beliefs 
In VBN theory, it has been found that proenvironmental behaviors result 
from worldviews that are general beliefs about the relationship between 
humans and the environment. These worldviews are viewed as more general 
and less stable than the preceding values. In this respect worldviews deal 
with a specific domain of life and can be challenged in terms of their authen-
ticity, while values are more general and can be challenged primarily in 
terms of their desirability or appropriateness (Stern, Dietz, and Guagnano, 
1995). Worldviews are therefore described as sets of beliefs that provide 
cultures and individuals with general perspectives or vantage points. There 
are several competing, but also co-existing worldviews simultaneously in a 
society which also means that no worldview is completely valid in an abso-
lute sense. According to Gardner and Stern (2002) the Western worldview 
holds that there is an essentially unlimited supply of natural resources and 
that science and technology have essentially unlimited powers. A Western 
worldview also assumes that continued material growth and growth in 
population are both desirable and possible. This makes the Western world-
view seem as an opposite to an ecological worldview, where harmony with 
nature, the finiteness of natural resources, and the necessity of controlling 
the human population and material growth, are cornerstones. A Western 
worldview is often also referred to as the dominant social paradigm or DSP 
(Kilbourne, 2004; Sandström, 2002; Shafer, 2006).  
 
An ecological worldview that has been studied extensively is the new envi-
ronmental paradigm. Based on redefinition and extension, it has also 
become known as the new ecological paradigm or NEP (Dunlap and Van 
Liere, 1978; Dunlap et al., 2000). The NEP embraces the ecological world-
view and biospheric values according to Gardner and Stern (2002). Although 
adherence to the NEP has been found important in many studies, the 
relationship between worldviews and actual behavior has been found not to 
be strong in general (Poortinga, Steg, and Vlek, 2004; Schultz, 2001). As 
with values, this is due to the fact that more behavior-specific beliefs mediate 
the relationship between worldviews and behavior (Ajzen and Fishbein, 
1974; Nordlund and Garvill, 2003). Thus, in VBN theory two sets of beliefs 
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follow on the NEP, referred to as adverse consequences for valued objects 
(AC) and perceived ability to reduce threat (AR).  
 
From a moral norm-activation framework perspective (Schwartz, 1977), and 
therefore VBN theory, it has been found that if an individual is aware of 
environmental consequences of a specific behavior, and ascribes responsibil-
ity to themselves for taking preventive action in order to lessen these con-
sequences, a proenvironmental norm is likely to develop. Thus norms have 
been found to have a high potential to affect actual proenvironmental 
behavior (Bamberg and Schmidt, 2003; Stern, 2000). Thus, awareness of 
adverse consequences for valued objects and perceived ability to reduce 
threat play important roles in determining personal norms (Stern, 2000). 
The AR concept, also termed responsibility denial (Schwartz, 1977), is closely 
related to perceived consumer effectiveness (PCE; Thøgersen, 1999) referred 
to as the extent to which individuals believe that their actions make a 
difference in solving a problem (Berger and Corbin, 1992). As such AC, AR 
and/or PCE have been found positively associated with green consumer 
behaviors such as acceptability for energy policies (Steg, Dreijerink, and 
Abrahamse, 2005), recycling behavior (Guagnano, Stern, and Dietz, 1995), 
and reduction of car use (Tanner, 1999).  

Personal and social norms 
The utilization of personal norms, a feeling of moral obligation to act, to 
understand proenvironmental behavior originates in norm-activation theory. 
This theory was originally developed to explain altruistic behavior, but has 
often been applied in the environmental context since altruistic and bio-
spheric value sets have been found to be related (Steg, Dreijerink, and 
Abrahamse, 2005; Stern et al., 1995). According to norm-activation theory, 
prosocial and proenvironmental behavior occur in response to personal 
norms. As such, personal norms are defined as the internalized feeling of a 
personal moral obligation to act in a certain way (Schwartz, 1977). Schwartz 
also discusses personal norms as self-expectations in that they are different 
from behavioral intentions. Closely related to personal norms are social 
norms that Schwartz views as reflecting the perceived expectations of im-
portant reference persons. The behavioral impact of social norms is con-
sidered to be based on social pressure, i.e., the fear of social sanctions. The 
main difference between personal and social norms is thus the internaliza-
tion of personal norms. An individual’s willingness to follow personal norms 
is not based on fear of social sanctions but the expectation of negative self-
related feelings such as regret, loss of self-esteem, and guilt after having 
broken the personal norms (Bamberg, Hunecke, and Blöbaum, 2007; 
Schwartz, 1977). On the other hand, according to Schwartz (1977) expecta-
tion of or actual conformity to a personal norm results in pride, enhanced 
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self-esteem, security, or other favorable self-evaluations. The main connec-
tion between personal and social norms is that there is often an overlap 
between norms held by individuals and the widespread social norms. 
However, as social norms are perceived as shared by members of a group, 
personal norms vary from one individual to another. Thus, personal norms 
arise or are learned from shared expectations in social interaction, they are 
modified in the singular interaction history of each person, and they re-
present ideals against which events are evaluated (Schwartz, 1977). In this 
way internalized norms are standards for behavior which are self-reinforcing 
(Schwartz, 1977). In relation to the Stern framework (2000), where determi-
nants of proenvironmental behavior are classified into personal capabilities, 
contextual factors, attitudinal factors, and habits/routines, it is, after the di-
scussion above, evident that personal norms are classified as attitudinal 
factors, whereas social norms are classified as contextual forces, although the 
two types of norms are closely related.  
 
Norm-activation theory, using personal norms, has been successful in 
explaining low cost environmental behavior. In a comprehensive review, Biel 
and Thøgersen (2007) show that personal norms exhibit a positive correla-
tion to proenvironmental behavior such as waste handling (e.g., Hopper and 
Nielsen, 1991), consumer purchases of green products (e.g., Thøgersen, 
1999), energy saving behaviors (e.g. Black, Stern, and Elworth, 1985) and 
political action (e.g., Stern et al., 1999). The studies pointed to in the review 
examine everyday green behaviors, and can additionally be argued to be 
relatively low cost and low involvement behaviors. Little research has inves-
tigated the influence of norms in situations where higher cost and higher 
involvement constrain behavior to a more significant degree (Thøgersen, 
1999; Thøgersen, 2002). This is emphasized in the review by Biel and 
Thøgersen (2007) when they describe only one study which investigated the 
influence of personal norms on a larger investment. In this study, by Black, 
Stern, and Elworth (1985), a significant relationship between personal 
norms and energy curtailment was found, but for major investments in en-
ergy efficiency (technology choices) no such influence was reported. The 
authors thus conclude that the fewer constraints on a given energy saving 
behavior, the more likely it is that a consumer will act on personal norms 
(Black, Stern, and Elworth, 1985). However, due to the fact that little 
research has sought to specifically address this issue, corroborating evidence 
is lacking.  
 
It thus seems well established that personal norms are well suited to explain 
behaviors such as recycling or the purchasing of ecologically friendly food, or 
other non-durable goods, but there is little research supporting the 
contention that personal norms can explain the purchasing of a high in-
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volvement durable good such as a car. As discussed above, the phenomenon 
that attitudinal factors have been found related to green behaviors in low-
cost and low involvement situation has been termed the low-cost hypothesis 
(Diekmann and Preisendorfer, 1998). However, limited research attention 
has been paid to substantiating this hypothesis in high cost, high involve-
ment situations. Thus, several researchers have called for research on norms 
and green behaviors in high involvement situations (Hage, Söderholm, and 
Berglund, 2009; Kaiser, Hubner, and Bogner, 2005; Thøgersen, 1999). 
Furthermore, research on most contextual factors has been scarce; however, 
the influence of social norms has received considerable attention likely due 
to the connection between personal and social norms. Given that people are 
social beings, they have been found to want to comply with the perceived 
social norms and present a positive image of themselves for others (Ajzen, 
1991; Schwartz, 1977). Moreover, social norms guide behavior in specific 
contexts (Biel and Thøgersen, 2007; Thøgersen, 2006). Thus, social norms 
are functional on a group level in influencing individual behavior. As such, in 
an environmental context, social norms have been found to have direct 
influence on conservation behavior (Goldstein, Cialdini, and Griskevicius, 
2008), car use (Bamberg and Schmidt, 2003), and travel mode choice 
(Hunecke et al., 2001). Biel and Thøgersen (2007) point to the fact that 
social norms are closely related to habits, in that both are functional in 
directing an individuals’ behavior without involving much cognitive effort. 
Since habits and routines are the fourth set of factors in the Stern (2000) 
framework, these are discussed next.  

Habitual behaviors and routines 
Whereas consumer decision making in the cognitive approach is viewed as 
requiring deliberation on the part of the individual, habits and routines have 
traditionally been more in line with a behaviorist perspective on behavior. 
However, as the cognitive approach has come to include motivational fac-
tors, the interest in automated behaviors from this angle has increased as 
well (e.g., Bargh and Ferguson, 2000). This stems from the fact that as be-
haviors are repeated in consistent settings, they begin to continue more 
efficiently and with less thought as control of the behavior moves to cues in 
the environment that activate an automatic response, i.e., a habit. A habit 
has been described as an automatic link between a goal and a specific behav-
ior and, as opposed to more controlled behavior, demands very little atten-
tion and subsequent elaboration (Verplanken and Aarts, 1999; Verplanken, 
Aarts, and van Knippenberg, 1997).  
 
According to Thøgersen and Ölander (2006) there is general agreement in 
habit research that three requirements must be in place for a habit to evolve: 
(a) the behavior needs to be repeated many times; (b) the behavior must take 
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place in stable surroundings; and (c) rewarding consequences must be 
available. Since habits, once they are formed, entail little deliberation by the 
individual, and are continuously repeated, they function as barrier for other 
related behaviors. Thus, encouraging behavior change often requires break-
ing old habits and establishing new ones (Dahlstrand and Biel, 1997; Stern, 
2000). Due to their repetitive characteristics, in an environmental context 
habits are closely related to curtailment behaviors, since these as well entail 
the behavior repetition in order to have effect (e.g., turning off the light every 
time one leave a room). As such energy curtailment behaviors have been 
referred to as habitual actions (Barr, Gilg, and Ford, 2005).  
 
Travel behaviors are in essence repeated on a daily basis, are usually carried 
out in an established and well familiar context (for example the daily com-
mute to work or school), and, by not consciously contemplating on this 
behavior every time it is repeated, the individual frees time and cognitive 
effort that can be used for issues of higher perceived importance. Thus, daily 
travel behaviors are model behaviors in terms of forming habits. In addition, 
since much travel behavior is carried out by using the private passenger car, 
these habits have been increasingly targeted in environmental research 
(Nordlund, 2002; Verplanken et al., 1994). Furthermore, in a recent Swedish 
study which focused on both habits and personal norms, it was found that a 
deliberation intervention made travel mode choice more deliberate since the 
association between car use and car habit strength was weakened (Eriksson, 
2008). Simultaneously, the relation between car use and personal norm was 
strengthened compared to before the intervention. In addition, as a result of 
the intervention, car users with strong car habits and a strong personal norm 
were found to be more likely to reduce car use as compared to those with a 
weak car habit and a weak personal norm (Eriksson, 2008). Thus, the 
connection between car habits and norms was demonstrated, implying that 
habits are not functional as sole determinants, but work in relation to the 
habit strength and related attitudinal factors. From this perspective, it is im-
portant to measure habits and their relative strength in relation to attitudinal 
factors, in order to more fully be able to explain the motivation behind the 
behavior. 
 
In the context of eco-innovation adoption, the deliberate decision making 
concerning cars and related attributes can be theorized to be influential in 
relation to car habits. In this sense, the decision making process might make 
the consumer reflect on what the new car might be used for and therefore on 
the car habit as such. Exploring car habit together with the car purchase 
decision, and in relation to personal proenvironmental norms, seems 
important although it is difficult to draw conclusions based on previous 
research on how these relationships might turn out. 
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INTEGRATION AND RESEARCH OBJECTIVES 

The theoretical review presented in the previous section serves as a basis for 
exploring eco-innovation adopters, adoption and car curtailment behaviors, 
and the determinants of these. In this section, the two main theoretical 
areas, the diffusion of innovation (DOI) framework and the Stern (2000) 
framework with value-belief-norm (VBN) theory, are discussed in terms of 
research gaps and relevance for the understanding of eco-innovation adop-
tion. The section ends by presenting an overview of determinants focused in 
this thesis and the specific research objectives. 
 
The choice of the DOI and Stern (2000) frameworks as fundaments for ex-
ploring eco-innovation adoption was based on initial readings concerning 
innovation adoption and green consumer behaviors. At an early stage, it was 
noted that these frameworks make several explicit and implicit assumptions 
about consumer behaviors and what determines these. For example the DOI 
framework became widely recognized in a time when consumers were 
viewed as utility maximizing, rational actors within the economic man para-
digm (cf. Sheth, Gardner, and Garrett, 1988). However, as the view of the 
consumer and consumer decision making has evolved in research, the DOI 
framework has become more open for consumer subjective choices and 
influences outside the original theoretical foundation (e.g., Daghfous, Petrof, 
and Pons, 1999). As for the Stern (2000) framework and VBN theory, they 
have developed from the view that green consumers are a heterogeneous 
group and that green consumer behaviors are multiply determined (cf. 
Lindenberg and Steg, 2007). Furthermore, VBN theory has developed out of 
norm-activation theory (e.g., Schwartz, 1977), where consumers are viewed 
as driven by values and internalized norms that are not always congruent 
with each other or with the performed behavior (thus the attitude-behavior 
gap). By using these two main frameworks for understanding consumer be-
havior, some inherent assumptions of consumer behavior and determinants 
influence this research. For example the assumption that consumer behavior 
is indeed a function of attitudinal factors, sociodemographics, knowledge, 
and other factors implies that this thesis is more in line with a cognitive 
psychological approach than with a behaviorist one, where behaviors are 
viewed mainly as determined by external stimuli (O'Shaughnessy, 1992). As 
many researchers studying green behaviors I view these as determined by a 
multitude of factors, and ranging from specific deliberative problem solving 
(especially in high involvement situations) to more heuristic-based decision 
shortcuts, and habits, where behaviors have developed into automated 
behavioral patterns. To conclude, the proposed integration of the two 



51 

theoretical fields is associated with both strengths and weaknesses of 
different kinds for increasing the understanding of green consumer behavior.  

Strengths and weakness of the DOI framework 

The DOI framework and the research utilizing these theories have had sub-
stantial effect in increasing the understanding of consumer innovation adop-
tion. This research has contributed substantially to the understanding of how 
innovations diffuse and how individuals adopt them, and what factors 
influence this adoption. However, the review also uncovered several 
problems with this framework that this thesis aims to address. From an eco-
innovation adoption perspective, the main problem with the DOI framework 
concerns the lack of research in fundamental values and value sets as 
determinants of adoption. Although some research is starting to address this 
issue in general (Daghfous, Petrof, and Pons, 1999; Steenkamp, Hofstede, 
and Wedel, 1999), the question whether proenvironmental values are related 
to eco-innovation adoption still needs attention. Related to this question is 
the problem concerning the conceptualization of innovativeness. Innovative-
ness has been a main focus within the DOI framework (Rogers, 2003), how-
ever, research that relates this concept to other values and attitudes in 
regards to innovations that are purportedly proenvironmental is scarce.  
 
Although Rogers (2003) claims that knowledge is a fundamental variable in 
the consumer innovation-decision process, few studies have investigated the 
effects of different types of knowledge on adoption (Moreau, Lehmann, and 
Markman, 2001). In an eco-innovation context, Keirstead (2007) concludes 
that a prerequisite for consumer adoption of micro generated electricity in 
the home, was awareness and understanding of the technology itself. This 
conclusion seems not to have been corroborated quantitatively in other stud-
ies on eco-innovation adoption.  
 
Another recognized problem with the consumer adoption research is the lack 
of studies using more than one type of determinants to understand early 
adopters (Harmancioglu, Droge, and Calantone, 2009; Hirunyawipada and 
Paswan, 2006; Rogers, 2003). By using easily measurable factors such as 
sociodemographics, much DOI research lacks a more nuanced understan-
ding of early adoption at the individual level. One way to remedy this limi-
tation is to include more determinants. Therefore, although sociodemo-
graphics have their place in an investigation exploring early adopters, these 
data need to be integrated with other variables in order to be valuable for 
consumer researchers as well as for marketers. 
 



52 

As the review uncovers, some studies have been carried out relating inno-
vation specific characteristics to eco-innovation adoption. However, the 
study by Caird, Roy, and Herring (2008) did not utilize characteristics 
generalisable to other contexts, and no data was reported on how the re-
searched innovation characteristics contributed to adoption respectively. 
Furthermore, the study by Labay and Kinnear (1981) was conducted in the 
early 1980s and did not focus specifically on the environmental aspects of 
the solar energy systems and thus included no specific measures of environ-
mentally related values. The case was similar for the study by Guagnano et 
al. (1986). Thus, studies utilizing a broad perspective of perceived innovation 
characteristics together with other factors, in an eco-innovation context 
would be a valuable contribution to existing understanding. 
 
A final concern regarding the DOI framework relates to what Rogers (2003) 
labels the recall problem. This problem concerns the reliance in much 
adoption research on respondents’ self-report recollection on time of adop-
tion. These types of studies are often conducted after an innovation has 
diffused on the market, and respondents are asked to report on their reasons 
for adoption a relatively long time after the actual fact (Meade and Islam, 
2006). Closely related to this recall problem is research investigating inten-
tions and/or future willingness to adopt an innovation. Although intentions 
and willingness are reliable indicators of adoption in many contexts, the fact 
is that actual adoption and willingness to adopt are not the same things. By 
studying the actual adopters of an innovation during its diffusion on the 
market, both these problems can be minimized. 
 
To conclude, the review on DOI found that the framework might serve as an 
overall structure from which to approach eco-innovation adoption. As such, 
consumer innovation adoption was found to be a function of sociodemo-
graphics, innovativeness, knowledge, values, and perceived innovation char-
acteristics. In addition, the distinction between adopters and non-adopters 
was termed useful. Another reason for utilizing the DOI framework is its 
long time focus on technological innovations, and thus associated determi-
nants. However, due to the lack of focus on eco-innovations and with them 
related determinants, the framework was judged insufficient on its own. 
Therefore the inclusion of the Stern (2000) framework and VBN theory for 
understanding green consumer behavior was termed necessary.  
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Strengths and weaknesses of the VBN theory 

As a starting point for understanding green consumer behavior, the general 
Stern (2000) categorization of four casual sets of factors influencing pro-
environmental behavior was used. The factors that Stern (2000) refers to as 
personal capabilities have been used in the DOI framework as well, and both 
conceptualizations treat contextual external forces as influencing these per-
sonal capabilities and the attitudinal factors. Concerning attitudinal factors, 
the VBN theory was found to be a suitable, well-validated theory offering an 
alternative norms-based view on determinants of consumer behavior. Since 
the attitudinal factors (values, beliefs, and norms) included in VBN theory 
were found to be one of the main research limitations in the DOI framework, 
the VBN theory was viewed as a potential enhancer of DOI and vice versa. In 
terms of the last set of factors in the Stern (2000) framework, habits and 
routines, they were concluded to be important determinants especially since 
this thesis concerns AFVs and travel behavior. Relating habits intimately 
linked to adoption and non-adoption of an innovation would provide a more 
nuanced picture of adoption as such and green consumer behavior in 
general. From an eco-innovation perspective, this knowledge would seem 
particularly important.  
 
Although validated in many contexts, the VBN theory, as well as much en-
vironmental psychology research, has developed mostly out of a focus on 
curtailment behaviors in general, and non-consumption and post-purchase 
behaviors in particular. This is emphasized by several researchers within 
environmental psychology and related fields, in their call for research on the 
relation between norms and green consumer behaviors in contexts classified 
as being higher in involvement and also more constrained in for example 
financial terms (Diekmann and Preisendorfer, 2003; Follows and Jobber, 
2000; Lehman and Geller, 2004; Thøgersen, 1999). Therefore, relying on 
VBN theory alone for understanding eco-innovation adoption would only 
provide a partial explanation of adoption, perhaps too much geared toward 
attitudinal factors. In addition, the calls for research on VBN theory in high 
involvement contexts indicate an opportunity for a specific contribution to 
the confirmation or refutation of the theory under these conditions. 
 
Furthermore, Stern argues that investigations based on main effects of one 
type of causal sets of factors might be seriously misleading (Stern, 2000). 
For example, studies that examine only attitudinal factors are likely to find 
effects only inconsistently, because the effects are contingent on the other 
factors such as personal capabilities, context, and habits. Likewise, studies 
that examine only contextual variables, such as material incentives, social 
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norms, or the introduction of new technology, may find effects but fail to 
reveal their dependence on individuals’ attitudes or beliefs (Stern, 2000). 
Furthermore, single variable studies may show that a particular theoretical 
framework has explanatory power, but may not contribute much to the com-
prehensive understanding of a particular green consumer behavior. Against 
this background, merging the DOI framework and the Stern (2000) frame-
work in general and with VBN theory in particular, seems both theoretically 
and empirically important and valuable. 

An integrated perspective on determinants of eco-
innovation adoption 

The developed knowledge on consumer adoption and green consumer be-
havior respectively contribute to the understanding of adoption of eco-inno-
vations from different perspectives. As such, the focus in the thesis is not 
solely on eco-innovation adoption or green curtailment behaviors, but on 
both.  
 
Figure 3: Overview of determinants for AFV adoption and car use curtailment 

 
 

 
 
The review uncovered several determinants with potential to influence eco-
innovation adoption in a high involvement context. In addition, a general set 
of characteristics of early adopters was revealed. An overview of the deter-
minants focused on in this thesis is presented in Figure 3. Any attempt to 
integrate theoretical constructs or conducting interdisciplinary research 
comes at the cost of increased complexity (Wagner, 2003). The figure is an 
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overview in the sense that it does not specify the concepts in detail and possi-
ble interactions or hierarchies between different determinants. The four 
groups of factors presented in the figure have been covered in the literature 
review above. At the center of this thesis is adoption of AFVs together with 
car travel behaviors, specifically car use curtailment. Since attitudinal factors 
are context-specific (Ajzen and Fishbein, 1977; Eagly and Kulesa, 1997), the 
integration of the determinants in the travel context was viewed as im-
portant in order to be useful. However, since consumers also differ in perfor-
ming other green behaviors, additional curtailment behaviors, and tech-
nology choices, were included as well in the integration. This choice was 
made since it was termed valuable to provide a more nuanced picture, not 
only of behavioral determinants, but also of behavioral dimensions, of con-
sumers. 

Research objectives 

As stated in the introduction, the general aim of this thesis is to explore and 
integrate determinants influencing consumer eco-innovation adoption and 
to increase the understanding of early adopters of these innovations. Specifi-
cally, the focus is on determinants developed from both curtailment and 
technology choice perspectives in order to arrive at an understanding of how 
these determinants might influence consumer adoption of alternative fuel 
vehicles (AFVs) and curtailment of car use in different ways. The 
environmental problems relating to cars and travel, and the curtailment and 
technology choice solutions discussed in the introduction, function as a gen-
eral perspective from which to approach eco-innovation adoption. In re-
lation to the general aim of the thesis and the proposed determinants pre-
sented above, the following research objectives were formulated for the 
thesis: 
 

a. to evaluate the influence of normative attitudinal factors (i.e. VBN) 
and DOI determinants on consumer adoption of a high involvement 
eco-innovation, 

b. to compare and contrast consumer AFV adoption and car 
curtailment behaviors based on attitudinal factors, 

c. to describe and analyze early adopters and non-adopters of AFVs 
based on DOI and attitudinal factors, 

d. to assess the potential in developing profiles of consumers based on 
green curtailment and technology choice dimensions and to analyze 
these consumers in relation to each other. 

 
In the thesis, the objectives were met in the form of four studies that con-
tribute in separate and together. In study I the full VBN theory and parts of 
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the DOI framework is tested on AFV adoption and non-adoption. Study II 
focuses on car use curtailment and the high involvement technology choice 
of adopting an AFV together, by mainly exploring parts of the VBN theory 
and car habits. In study III, which can be viewed as an extension of the 
previous study, a cluster analytic approach is utilized in differentiating dif-
ferent types of consumers on green travel and purchase behaviors, profiling 
them on a wide set of factors developed from DOI and the Stern (2000) 
framework. In the final study (IV), personal and social norms together with 
innovativeness and innovation specific characteristics are examined in re-
lation to adoption and non-adoption of AFVs. In addition to the focus on 
determinants, studies I, III and IV explore the differences between adopters 
and non-adopters of AFVs.  
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RESEARCH METHOD 

Increasing the understanding of consumer eco-innovation adoption and 
green behaviors can be achieved using many different approaches and meth-
ods. No method is without tradeoffs between resources, efforts, and the 
achieved result. In conducting the research presented here, many choices 
have been made concerning technical methodological issues and on what 
types of previous research and theories on which to build the increased 
understanding that this thesis aims for. The purpose of this section is to 
clarify the empirical context and important methodological choices made in 
this research. 
 
The empirical data collection for this thesis was conducted in Sweden using 
car owners as respondents. In a European perspective Sweden can be de-
fined as a lead market for AFVs and alternative fuels for transport (e.g., EC, 
2007). In line with the Stern (2000) framework on factors influencing green 
consumer behavior, the context is viewed as an important prerequisite for 
consumer adoption of AFVs and for curtailing car use. An overview of the 
context will thus serve as a fundament for understanding consumer values 
and attitudes at the individual level. Since this research endeavor com-
menced at the beginning of 2006, which also marked the initial sales takeoff 
of AFVs in Sweden, the period from 2006 to 2009 is emphasized in the 
subsequent contextual overview. Following this description, the research 
setting in which the project was carried out is described and thereafter, 
specific methodological choices made for the data collections in 2006 and 
2008 are discussed.  

Travel behavior, cars and fuels in Sweden 

At the end of 2008, the number of passenger cars in Sweden was 4.3 million 
and about 3.8 million of these were privately owned (Sika, 2009a). With 
about nine million inhabitants and 4.5 million households (SCB, 2009a), the 
number of cars per 1,000 inhabitants was 483 in 2008 (461 in 2006). The 
EU-27 number was 466 in 2006 (Eurostat, 2009), and for the US, which has 
the highest amount of cars per inhabitants in the world, the number was 
782. 
 
For privately owned cars, the average kilometers travelled was 13,660 during 
2008 in Sweden. Men owned about two thirds of the cars and travelled, on 
average, five percent more (calculated as kilometers), than women. Of the 
population 18 years and older, 78 percent held a driver’s license in 2008 and 
85 percent of the total population had access to a car in 2007 (SCB, 2009b; 
Sika, 2009a). For land-based passenger transport (not including travel by 
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foot and bike), cars accounted for 84 percent of the kilometers traveled with-
in Sweden in 2006; busses accounted for 8 percent, and railways, trams and 
metros for 8 percent (Eurostat, 2009). For EU-27, the figures were 83 per-
cent, 10 percent and 7 percent respectively (Eurostat, 2009). Based on the 
Swedish national travel survey 83 percent of the population went outside the 
home on an average day and travelled on average 40 kilometers per day, 
which took 70 minutes. Although Sweden consists of a few densely pop-
ulated areas, and areas that are among the most scarcely populated in 
Europe, the average main trip takes about the same time all over the country. 
The average work trip was 16 kilometers. Accounting for all land-based travel 
modes, 64 percent of all travelled kilometers were made by car in 2005-2006 
(Sika, 2007). The distribution of different modes of travel on an average 
workday in Sweden is depicted in Figure 4. 
 
 
Figure 4: Percentage of journeys for travel mode by men and women in Sweden 

 
 
In addition to being the dominant passenger carrier as accounted for above, 
the amount of cars, trips, and travel distances are continuously increasing. In 
1950, the average Swede travelled 3,450 kilometers and of these, 27 percent 
were by train. During the last 25 years the kilometers travelled increased by 
about 50 percent and since 1960 the amount of passenger cars have in-
creased by 700 percent (Falkemark, 2006; SOU, 2005). Although affected by 
occasional economic booms and recessions, the increase in the Swedish car 
fleet has been roughly 1-2 percent, each year, for the last two-three decades.  
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Before continuing to the data on sales of AFVs and fuels, it is important to 
note that of the passenger cars in Sweden about 20 percent are owned by 
organizations (about 50 percent of those by small, private firms). These 
organizationally owned cars are, on average, used more, travel more kilome-
ters per year, and are relatively newer than cars privately owned. Of the cars 
sold in Sweden in 2007, circa 50 percent were sold to organizational buyers 
(Statens energimyndighet, 2008). The reason behind this sales distribution 
can be found in tax regulations making it advantageous for firms to own/ 
lease factory new cars for the first three years (Statens energimyndighet, 
2008). Although the organizational buyers are important influencers on the 
composition of the car fleet, this thesis deals solely with private car buyers. 
The reason behind this choice concerns the overall focus on consumer 
proenvironmental values and behaviors as distinct from organizational 
motives for purchasing different types of cars. 
 

Sales of AFVs 
In Sweden AFVs have been available since 2001, but the substantial take-off 
in sales began at the end of 2005. By the end of 2008, the total car fleet 
consisted of approximately 4 percent AFVs (Sika, 2009a) as can bee seen in 
Table 2. Up until 2003, the Toyota Prius (gasoline/electricity hybrid) was the 
most common AFV in Sweden. In 2003 and 2004, Ford started marketing so 
called flexifuel vehicles (FFVs; gasoline/ethanol) and quickly achieved a 
market leader position for AFVs. Although the Toyota Prius (second genera-
tion) was elected car of the year in Europe in 2005, the sales of this model 
accounted for less than 12 percent of all AFVs in 2005. In the same year, the 
Ford Focus Flexifuel was the most sold AFV in Sweden. However, the Saab 
9-5 Biopower (gasoline/ethanol) was introduced late this year, and in 2006, 
the Saab model accounted for approximately 30 percent of the AFVs sold. In 
2006, the Volvo V50 and S40 Flexifuel cars also achieved wide market 
diffusion. In 2007, the Saab 9-3 was introduced as flexifuel as well, and this 
year the Saab models were the most sold AFVs. In 2008, the Volvo V70 
Flexifuel reached the position as the most sold AFV in Sweden, and during 
2009, the trend was continued with Saab and Volvo as the most sold AFVs, 
and with the Ford Focus Flexifuel around number five on the list. According 
to the Swedish Association of Green Motorists, the Ford Focus Flexifuel was 
the car that started the AFV market breakthrough and this car has also been 
voted the greenest car in Sweden in 2006, 2007, and 2008 by the association 
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(Gröna bilister, 2009). In October 2009, there were approximately 50 
different models of AFVs on the Swedish market (Bil Sweden, 2009b)9. 
 
From the above description of AFV sales it is clear that the absolute majority 
of AFVs sold in Sweden are so-called flexifuel vehicles that are fueled by 
gasoline and E85 (15% gasoline, and 85% ethanol10) in any mixture. These 
cars have one fuel tank and electronics adjust the internal combustion 
engine to the fuel mixture without the driver having to alter anything after 
filling up. Based on sales in December of 2008, the flexifuel vehicles ac-
counted for 87 percent of the total amount AFVs sold in Sweden. However, 
during the second half of 2009, the sales of natural/biogas hybrid vehicles 
(that run on a mixture of gasoline and gas, and have two fuel tanks, often 
referred to as bifuel vehicles) increased significantly as well. The sales of 
electric hybrid vehicles (fueled by gasoline and on-board generated electric-
ity) have been relatively stable around 5-10 percent of AFVs during the last 
two to three years (Sika, 2009b; Vägverket, 2009b). During the last few 
years, the sales of diesel cars have also increased substantially.  
 
 
Table 2: Swedish car fleet distributed on fuel type, end of year 2000 - 2008 

 
End of 
year Gasoline % Diesel % 

Ethanol/ 
E85 % 

AFV* 
total % Total 

2000 3,802,715 95.1 194,463 4.9 235 0.0 1,436 0.0 3,998,614
2001 3,832,578 95.4 184,505 4.6 223 0.0 1,450 0.0 4,018,533
2002 3,850,134 95.2 189,019 4.7 1,116 0.0 3,639 0.1 4,042,792
2003 3,871,801 95.0 195,732 4.8 4,402 0.1 7,881 0.2 4,075,414
2004 3,894,040 94.7 204,661 5.0 9,544 0.2 14,723 0.4 4,113,424
2005 3,905,083 94.0 217,934 5.2 21,312 0.5 30,657 0.7 4,153,674
2006 3,879,605 92.3 260,757 6.2 46,544 1.1 62,101 1.5 4,202,463
2007 3,804,987 89.4 351,897 8.3 80,934 1.9 101,579 2.4 4,258,463
2008 3,699,225 86.5 416,822 9.7 137,201 3.2 162,948 3.8 4,278,995

* An AFV is defined as a car that can be fueled by any other fuel than fossil petrol or diesel. In this table 
and thesis, the following categories of fuels have been defined as AFVs: electric cars, gasoline/electricity 
hybrids, natural/biogas/hybrids (bifuel), gasoline/ethanol hybrids (flexifuel), and, others. Since the 
flexifuel vehicle was the most common AFV in Sweden at the time of the two empirical studies, these 
numbers are reported separately. Source: Sika (2009) 
 

                                                             
9 The numbers on sales of different AFVs are all based on the reporting by the manufacturers and importers 
of cars to Sweden (Bil Sweden) since they report sales per model. These numbers might differ somewhat from 
the aggregated Sika numbers used in this thesis since car sales are calculated somewhat differently by the two 
organizations.  
10 In the winter months this mixture is altered by the fuel companies to E75 (about 22% gasoline in the 
mixture), due to some initial problems with cold starts for the first models. On a yearly basis the average 
mixture is 82% ethanol according to the Swedish Road Administration (Vägverket, 2009). 
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The marketing of AFVs in Sweden to consumers has mainly relied on en-
vironmental arguments. However, as more makes and models have been 
introduced, the marketing has changed. Up until the first Saab AFV was 
launched, Toyota and Ford mostly used environmental arguments and, to 
some extent financial aspects, such as better fuel efficiency, as key selling 
points. However, the Saab Biopower was introduced in 2005 as a so-called 
environmentally friendly car with more engine power than the comparable 
gasoline alternative. As financial incentives were introduced (described 
further below), the marketing of AFVs changed markedly to emphasizing fi-
nancial arguments, sometimes only sparingly communicating environmental 
aspects of the specific vehicle. Currently, the number of makes and models 
on the market means that car manufacturers differentiate their cars on all 
aspects (including environmental), closely resembling the ordinary car mar-
ket. It should also be noted that environmental organizations and The 
Swedish Consumer Ombudsman (KO) have criticized and imposed fines on 
auto manufacturers concerning the marketing of AFVs and particularly for 
exaggerating the environmental claims made over the years (Greenpeace, 
2008; Konsumentombudsmannen, 2009; Marknadsdomstolen, 2004).  
 
The flexifuel cars have been, and are still, sold at comparable prices to ordi-
nary gasoline cars in Sweden (EC, 2007). However, due to the somewhat 
higher corrosiveness of ethanol on the fuel system, auto manufacturers often 
recommend intervals between auto services to be shorter, increasing the cost 
of owning these vehicles to some degree. For the gas vehicles, the purchasing 
price is calculated to be 10-15 percent higher than for a comparable vehicle 
(Svensk biogas, 2009), which is also the case for the electricity hybrids. Fi-
nally, diesel cars in Sweden are also somewhat more expensive in terms of 
purchasing price (5-10%)11.  
 
Cars fueled by alternative fuels are aggregated into one category in this the-
sis. The reason is that cars that utilize any other fuel than gasoline and diesel 
require the driver to know something about how the car is filled up. These 
cars are thus markedly different from conventional cars that have dominated 
the market since cars started to become widely used. This definition also 
means that fuel-efficient diesel or gasoline cars12 are not viewed as AFVs in 
this thesis. These cars do not require the driver to alter behavior in any 
substantial way in terms of car use. The fuel-efficient cars are also not viewed 
as eco-innovations to the same extent as AFVs, although they are marketed 

                                                             
11 These price relation estimates are highly dependent on car makes and on current price promotions from 
different resellers. 
12 Defined as cars emitting less than 120 grams of carbon dioxide per kilometer. Also referred to as 120-
grammers. 
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as being less environmentally harmful than their less fuel-efficient counter-
parts are. 

Definitions and incentives 
During the last decades, a number of attempts have been made to define cars 
that are less environmentally harmful than other cars. The reason behind 
much of this focus concerns the wish to encourage new car buyers to pur-
chase cars that have less environmental impact. Much focus on this en-
couragement has been put on creating financial incentives for different types 
of cars in different time periods. However, since different definitions have 
been in use by different authorities, and also have differed between the local 
and national levels, a state of confusion among consumers have been notice-
able. Relevant examples for AFVs of these incentives follow; however, it is 
beyond the scope of this thesis to give a complete account of definitions and 
incentives. 
 
One of the first regulations to mention environmentally friendly cars (in 
Swedish: miljöbil) and AFVs was SFS: 1364 (2004). This decree, concerning 
the purchases by authorities of environmentally friendly cars, had influence 
in setting a starting point for subsequent definitions of what was called 
environmentally friendly cars. In parallel, cars were categorized into en-
vironmental classes based mainly on emissions. In SFS: 1364 (enacted 
January 1, 2005) an environmentally friendly car was defined as a car with 
technology for propulsion by an alternative fuel in full or in part (electricity, 
alcohols, gas other than liquefied petroleum gas). Several subsequent 
incentives then built on this definition although the environmental classes 
were also kept. However, in the summer of 2005 the Swedish Road Admini-
stration, in their developed definition added gasoline and diesel cars that 
emitted less than 120 grams of carbon dioxide per kilometer (Vägverket, 
2005). Largely this definition still stands, although the incentives related to 
it have come and gone. 
 
In addition to the different definitions and environmental classes, several 
different tax rebates have been offered during the last few years. At July 1, 
2006, the previously higher tax on diesel-fueled cars was cut by 6,000 SEK if 
diesel cars had very low emissions of particulates (less than 5 milligrams per 
kilometer, in practice, a particulate filter was required). This regulation 
change was said to reflect the more positive view on the development of less 
harmful diesel engines (Vägverket, 2006). The rebate was cancelled January 
1, 2008, which can be seen in Figure 5 as the temporary spike and then drop 
in sales of diesel cars at this time.  
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Figure 5: Cars sold per quarter and fuel type, 2006 - 2009 
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However, at the same time another model was implemented which lowered 
the overall vehicle tax and raised the energy tax on diesel with 0.20 SEK per 
liter (Vägverket, 2007). In the longer term, this meant that diesel and 
gasoline prices became more equalized than before. 
 
Another incentive connected to the so-called environmentally friendly cars 
was the Stockholm congestion charges (which were enacted as a tax). Before 
continuous implementation, the charges were tried from January 3 to July 
31, 2006 (Stockholmsförsöket, 2006). After evaluation and a local referen-
dum, the trial was made permanent from August 1, 2007. In both the trial 
and the re-start of the charges, AFVs were exempt from the tax; however, the 
so-called 120-grammers were not (Transportstyrelsen, 2009b). 
 
In addition to the exempt for AFVs on congestion charges, some munici-
palities have enacted local rules for rebates on parking. These rules have 
been applied in 30-40 municipalities and are commonly of very little value 
for drivers. However, some municipalities have created special parking spa-
ces in very attractive areas only for AFVs (Miljöfordon, 2009).  
 
The most recent incentives program concerns the 10,000 SEK environ-
mental car cash-back rebate (in Swedish: miljöbilspremien). This program 
was implemented April 1, 2007 and was supposed to last until December 31, 
2009. However, due to changes in funding priorities by the government, the 
program was terminated early by June 30, 2009. The program, which was 
directed only at consumers (not at organizations) targeted AFVs and the 120-
grammers. In addition, AFVs were required to be more fuel-efficient than the 
previous incentives had stipulated , although the requirements were quite 
moderate (Transportstyrelsen, 2009a). 

Sales of alternative fuels and environmental impact 
Biofuels for transportation have been, and are still, exempt from energy and 
carbon dioxide taxes in Sweden to make them more price competitive in re-
lation to fossil fuels. In spite of the tax reduction, price shifts in biofuels, 
gasoline and diesel during the last years, have meant that biofuels have 
sometimes been more expensive, and sometimes cheaper, than fossil fuels. 
In spite of this, using the 2006 as the base year, the sales of biofuels for 
transportation has on average increased, although times of decreases can be 
noted.  
 
Another external factor influencing the sales of biofuels is consumer access 
to filling pumps. As of April 1, 2006, a law was enacted that required all fill-
ing stations selling more than 3,000 cubic meters of gasoline and diesel a 
year, to install at least one pump for an optional biofuel. March 1, 2009, the 
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law was extended to include all filling stations selling more than 1,000 cubic 
meters of gasoline and diesel. Since natural/biogas pumps were more 
expensive to install, compared to ethanol pumps, most filling stations opted 
to install ethanol pumps. Due to the cost-disadvantage of gas pumps, a fi-
nancial incentive program was put in place February 1, 2007, covering a 
third of the installation cost for a gas pump (SFS, 2005; SFS, 2006). These 
laws had substantial effect on consumer access to biofuels in Sweden. At the 
end of 2005, there were 3,884 filling stations for motor fuel in Sweden. Of 
these, 206 provided ethanol and 47 natural/biogas, which corresponded to a 
7 percent share for biofuels. At the end of 2006, when the first empirical 
study for this thesis was conducted, there were 3,816 filling stations, 706 for 
ethanol, 74 for gas, and 23 for biodiesel, increasing the biofuel share to 21 
percent. At the time of the second empirical study, end of 2008, the share 
had increased to 40 percent. In July of 2009, there were more than 1,400 
filling stations with ethanol and close to 100 with gas (SPI, 2009). 
 
 
Figure 6: Sales of flexifuel/ethanol vehicles and of ethanol, 2005-2008 
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Since the AFVs can be fueled by the biofuel (ethanol or gas) and gasoline in 
any proportion, the consumer has to make a decision at the fuel pump each 
time filling up the AFV. The issue of use of ethanol for the flexifuel vehicles 
has therefore come into focus, especially since it at times has been more 
expensive to use ethanol13. According to calculations by the Swedish Road 
Administration, based on ethanol purchases, number of ethanol cars, and 
other factors, the ethanol filling quota in 2006 was 83 percent. This means 
that out of 100 consumers filling up their flexifuel ethanol vehicle, 83 
persons chose ethanol. For 2007 and 2008, this quota was calculated to be 
90 percent (NVV, 2007a; Vägverket, 2009b). The sales figures of the most 
common AFV (the flexifuel vehicle) and its biofuel (E85) are presented in 
Figure 6. 
 
Closely related to sales and use of biofuels, is the matter of environmental 
impact of these fuels. Since international targets for biofuel use and carbon 
dioxide emissions from transport have been set, focus has been put on 
calculating the benefits of using biofuels, apart from the goal of lessening the 
dependency on fossil oil. Integrating the intent-perspective and the impact 
perspective discussed in the previous section, positive environmental effects 
of changed consumer behaviors are obviously important. If consumers 
perceive no environmental impact advantage, environmental values and 
attitudes would be hard to relate to the purchasing of an AFV. According to 
calculations by the Swedish Environmental Protection Agency and the 
Swedish Road Administration based on life cycle analysis estimations, the 
ethanol/E85 sold in Sweden has a 92 percent lower climate impact than 
gasoline (NVV, 2007a). The combustion of E85 is estimated to emit 0.2 
kilograms of carbon dioxide per liter fuel, compared to 2.65 kilograms for 
low-blended gasoline14, and 2.98 kilograms per liter diesel (NVV, 2008). 
Thus, the sales of new ethanol vehicles, in relation to new gasoline vehicles, 
is estimated to reduce the carbon dioxide emissions by 44 percent in total 
(NVV, 2008). According to the same calculations, a consumer who always 
uses E85 for the flexifuel vehicle reduces the climate impact by 65 percent 
compared to filling the car up with ordinary gasoline. A consumer who uses 
only gas for a bifuel vehicle reduces the impact by 85 percent (NVV, 2009). 
These numbers vary according to several factors such as where and how the 
fuels are produced and transported to Sweden and depending on how well 
the life cycle analyses fit the actual situation. In addition, when reporting the 
carbon dioxide emission of the total Swedish car fleet to the EU, flexifuel and 
bifuel vehicles are calculated as running on the conventional fossil fuel only. 

                                                             
13 Ethanol/E85 has a lower energy content meaning that a car running on this fuel consumes roughly 30 
percent more fuel than if the same car ran on gasoline. 
14 In Sweden all gasoline sold at fuel pumps is blended with 5 percent ethanol. In 2008, the diesel was 
blended to 3.2 percent with RME/FAME which is a renewable fuel. 
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This will be amended from September 1, 2009. In total, and considering the 
effect of ethanol and gas sales in Sweden, the carbon dioxide emissions per 
kilometer from new cars have decreased from 175 in 2006 to 150 in 2008 
(NVV, 2007a; NVV, 2009). 

Sweden as a lead market? 
In terms of sales of AFVs and alternative fuels such as ethanol for travel, 
Sweden can be considered to be a lead market in a European perspective. In 
2005 the biofuel for transport share was 2.2 percent for Sweden and 3.8 for 
Germany (EC, 2007). The German biofuel share has been, and still is, to a 
large degree dependent on low-blend in of biodiesel in fossil diesel, and to a 
lesser extent on sales of gas. In 2006, the situation among the EU-27 coun-
tries had changed slightly with Germany having a share of 6.3 percent, 
Austria 3.5 percent, and Sweden 3.2 percent (Statens energimyndighet, 
2008). The situation in Austria is similar to the one in Germany. Since other 
markets can learn from studying the diffusion on lead markets, the Swedish 
empirical context was viewed as providing an excellent opportunity for 
increased understanding of green consumer behavior in relation to a high in-
volvement product Figure 7. In addition, the fact that the innovation under 
study was still in the early stages of diffusion when this research was com-
menced also provided an opportunity to follow the (potential) diffusion over 
time. Following the spread of the innovation over time has potential to 
generate more insight, than taking a one-time snapshot picture of diffusion 
and consumer adoption (Rogers, 2003).  
 
Figure 7: Diffusion on lead and lag markets 
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Although the sales of AFVs and biofuels in Sweden (for high blend) are 
among the highest in Europe currently, there are other environmental fac-
tors, which are not so prominent. For example, the Swedish car fleet is 
among the least fuel efficient in the EU (Vägverket, 2009a) which is highly 
correlated with the size/weight of the cars. Sweden has one of the most 
station wagon dense car fleets much due to the influence from Volvo and 
Saab. The Swedish car fleet is also on average, among the oldest in the EU 
(Bil Sweden, 2009a). Considering these numbers, it seems essential, from an 
environmental perspective to lessen the negative environmental impact of 
the Swedish car fleet. 

The research setting 

In May 2003, the EU enacted a decree referred to as the biofuels directive 
(2003/30/EC). Under this directive, Europe established the goal of reaching 
a 5.75 percent share of renewable energy in the transport sector by 2010 (EC, 
2003). The biofuels directive was in 2009 amended to a minimum goal of 10 
percent in every member state in the year 2020 (2009/28/EC). In order to 
reach these goals, a number of research and demonstration projects have 
been initiated concerning renewable energy in general and biofuels in par-
ticular within the sixth Framework Program (FP6) called sustainable energy 
systems. The FP6 was the program for research and technological develop-
ment from 2002 until 2006 set up by the EU in order to fund and promote 
European research and technological development. Within this program and 
based on this funding, a demonstration project was created and coordinated 
by the Environment and Health Administration of the city of Stockholm 
named Best (BioEthanol for Sustainable Transport) from January 1, 2006 to 
the last of December 2009. The project consisted of ten regions and four 
universities and the work was carried out in nine work-packages. Umeå 
University, through Umeå School of Business, was engaged in one of the 
work-packages specifically focused on evaluating consumer attitudes and be-
haviors during the project. At the local level, the work was carried out in 
cooperation with a local firm (Esam AB). 
 
The funding from the EU-project ensured that high-quality consumer data 
could be gathered and that sufficient resources were in place for analyzing 
and reporting the data. Although the focus of the evaluative work within the 
project differed somewhat from the aims and objectives of this thesis, the 
data gathered in the project has been the foundation for both tasks. For ex-
ample, the EU-project’s main focus was on ethanol, whereas the focus of this 
thesis is broader in terms of focusing on all alternative fuels. Moreover, 
within the EU-project, specific work-packages focused on ethanol for buses 
and ethanol as a low-blend in gasoline and diesel. However, in this thesis the 
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focus is on passenger cars and consumers and both on adopters and non-
adopters of all types of AFVs. From the beginning in 2006, the evaluation 
project conducted by Umeå School of Business has so far resulted in four 
deliverable reports to the European Commission, six peer-reviewed confer-
ence papers, two accepted peer-reviewed journal articles, and this thesis. In 
addition to these reports, I have attended a number of coordination meetings 
and conferences which have provided valuable insight when conducting con-
sumer data collection. During the project, consumer data from Brazil, China, 
Italy, Spain, Sweden, and The Netherlands was collected and analyzed. In 
the thesis, only the Swedish data is used, which was gathered at the end of 
2006, and then again at the end of 2008 by way of questionnaires. The data 
collection procedure is discussed in the following. 

Studying consumer eco-innovation adoption 

At the outset of this research, several research approaches were considered. 
After initiating the literature review it was evident that a vast amount of 
knowledge existed relating to consumer innovation adoption and green con-
sumer behaviors in general. However, as accounted for above, it was also 
noted that little research had investigated consumer adoption of environ-
mentally significant products in high involvement situations. The DOI and 
Stern (2000) frameworks reviewed, were found useful in explaining different 
aspects of eco-innovation adoption and green curtailment behaviors in sepa-
rate. However, in order to arrive at a more nuanced understanding of eco-
innovation adoption, an integration of the theoretical frameworks was pro-
posed. This, in essence deductive approach (e.g., Balnaves and Caputi, 
2001), involved exploration and analysis of previously researched determi-
nants as accounted for above. As such, the approach has not been to develop 
a new theoretical framework, but to integrate existing knowledge in a novel, 
high involvement situation. As the four specific objectives imply, the overall 
aim of the empirical studies is to assess the influence of the proposed set of 
determinants in the travel context.  
 
Since environmentally significant consumer behaviors are of interest to 
policy makers, marketers and other stakeholders it was termed important to 
utilize a data gathering method with high potential generalizability. Thus, a 
large base of quantitative data were viewed as suitable. Since no secondary 
data or database was readily available, and since the diffusion of AFVs 
among Swedish consumers were at the initial stages, primary data collection 
was necessary. The advantages of using primary data involve that the data is 
gathered for the specific objectives of the study and that the quality of the 
data is under the control of the researcher (Hair et al., 2007). However, 
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using primary data collection is often related to higher costs and longer time 
between planning the research and arriving at the results.  
 
In addition to the reasons discussed above for the quantitative method cho-
sen, there were several important situational factors considered. Car use 
behavior is to some extent dependent on situational factors. A car owner 
living in a densely populated area with easy access to public transportation 
might behave differently from a car owner living in a rural area with few 
transportation alternatives other than the passenger car. In addition, the 
congestion situation, and for example weather conditions might have a direct 
or indirect influence on travel behavior. Among others, these conditions 
make it more suitable to rely on a cross-sectional, large-scale survey ap-
proach to gather data than on other data collection methods.  
 
Another important situational factor considered concerned the desirability of 
respondents to please the interviewer, often referred to as the social 
desirability response bias. This bias can be understood as the tendency of 
individuals to deny socially undesirable traits and behaviors and to admit to 
socially desirable ones (Randall and Fernandes, 1991). The issue is important 
since somewhat of a green awakening took place at the outset of , and during, 
this research endeavor (2005-2006). Notable events such as the Katarina 
hurricane (August, 2005), the worldwide release of the film An inconvenient 
truth, and the release of the fourth assessment report by the Intergovern-
mental Panel on Climate Change (IPCC; April, 2007) had wide influence on 
the environmental debate in Sweden. The two last events lead to the Nobel 
peace price in 2007 being awarded to former vice president of the USA, Al 
Gore and IPCC. These events (and numerous others) provided fuel for some-
thing of an explosion of green issues in the media in Sweden and inter-
nationally. If adhering to the possibility of social and personal norms in-
fluencing behavior, the risk that consumers might overemphasize environ-
mental attitudes and behaviors must be taken seriously. Answering ques-
tions relating to environmental issues and cars in this period might have 
been influenced by the desirability to exhibit ‘the right’ type of green 
behavior and related values. In a situation where sensitive issues (such as 
questions related to the environment) are in focus, a less personal contact 
method than for example the face-to-face or telephone interview, might 
minimize this bias (Bradburn, Sudman, and Wansik, 2004; Wagner, 2003). 
Thus, although difficult so safeguard against completely, choosing a more 
anonymized data collection method was viewed as one way to minimize the 
influence of this bias. 
 
A further reason for choosing a quantitative method was the empirical con-
text and the innovation focus. The methodological challenge in much DOI 
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research is to understand early adopters close in time to when they adopt or 
not. Asking questions on adoption and related attitudes a long time after 
adoption becomes susceptible to recollection and after-the-fact rationaliza-
tions of attitudes and behavior (Bradburn, Sudman, and Wansik, 2004; 
Rogers, 2003). By asking many adopters in relative close proximity to the 
adoption decision, this effect can to some extent be minimized. Since many 
responses were sought in a limited time, the quantitative survey approach 
was considered to be the most efficient method. According to Rogers (2003), 
most research within the DOI framework has focused on understanding the 
spreading of an innovation after a substantial size of the population has 
adopted. Therefore, Rogers calls for more research following the spread of an 
innovation over time, starting as close to the market introduction of the 
innovation as possible. The advantages include the possibilities to draw con-
clusions, not only about momentary consumer attitudes and adoption be-
haviors, but also about how these change over time. A process perspective on 
the spreading of the innovation can then be achieved, and, if the innovation 
does not reach wide market diffusion, conclusions that are more reliable can 
be drawn about the reasons for the termination of the spreading. Thus, by 
conducting more than one quantitative survey data collection, the overall 
methodological approach is further strengthened. Although not a specific 
purpose in this thesis, it was termed desirable to investigate the 
determinants of eco-innovation adoption in more than one cross-sectional 
survey. Therefore, two quantitative data collections were carried out using a 
similar approach, in order to study consumer adoption of the innovation 
during its diffusion.  

Population and samples 

Considering the environmental problems related to cars and travel, and the 
aim of understanding green consumer behavior in relation to a high involve-
ment eco-innovation, car owners were chosen as the population from which 
to draw samples. Studying car purchases brings with it substantial ad-
vantages over purchases of other durables in that the ownership of cars is 
registered in a national database together with several important facts such 
as age of car and length of ownership. More specifically, private car owners 
(as opposed to organizations owning cars) were singled out due to their 
assumed involvement in the decision making process. Had organizationally 
owned cars been included in the sample, there might have been a risk that 
attitudes and behaviors of individuals would have also reflected organiza-
tional motives for adopting or not adopting AFVs. In addition, organization-
ally owned cars are used differently, and for different reasons, compared to 
private passenger cars. Moreover, at the time of the first study in 2006, no 
national financial incentive was in place to encourage the purchases of AFVs 
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by consumers. However, in 2008, when the second study was conducted, a 
national financial incentive had been implemented, making it possible to 
contrast consumer attitudes and behaviors before and after this contextual 
change. 
 
For the first data collection, a random sample of 3,000 addresses to private 
passenger cars (i.e., their owners) was requested from the Swedish Road Ad-
ministration’s national database. When analyzing the received database, 
about two percent of the cars were found to be AFVs, which was well in line 
with the situation in Sweden in general at the time. However, since the group 
of AFV owners compared to the group of owners of ordinary cars, was con-
sidered too small to make statistical analysis meaningful, addresses to 1,000 
AFV owners was ordered as well. Questionnaires were thus sent to 4,000 car 
owners in the fall of 2006. In total, this meant that a little more than 25 
percent of the sample was AFV owners by design. For the second data 
collection, which was begun in the fall of 2008, the same sampling procedure 
was followed which meant that questionnaires were sent to 4,000 car owners 
in this round as well. 
 
In the database obtained from the Swedish Road Administration, several 
important data about the selected cars were available. For each registered 
car, make and model of the car, weight, first year of the car in traffic, the date 
the car had been transferred to the current owner, and the fuel for the car 
were included. However, the Swedish Road Administration did not record 
fuel type other than gasoline, diesel, and possibility to run on alternative 
fuel. Nevertheless, by manually using information on the car make and 
model, it was possible to deduct the fuel type of the vehicles in the database. 
The questionnaires also included questions about the specific fuel type of 
each car. 

Data collection procedures 

Differences between results of the two data collections were minimized by 
using similar data collection procedures for 2006 and 2008. Respondent 
self-administered, paper-based questionnaires were used as contact method. 
In order to safeguard against the possibility of the survey being responded to 
by another household member, the questionnaire used was designed to be 
individual for each respondent. This meant that the cover page carried the 
name of the respondent, the license plate number of the selected car, and a 
questionnaire serial number (for response tracking). Otherwise, all question-
naires were the same, irrespective of whether the recipient had adopted an 
AFV or not. 
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The questionnaires were proofread, printed, and pre-tested using a group of 
approximately 10 people for each data collection round. Smaller adjustments 
were made for reasons of increasing the legibility and the structure of the 
questions. Before mailing the survey instrument with a pre-paid response 
envelope, methods of increasing the response rate were considered due to 
the length of the instrument. Thus, for the 2006 data collection it was de-
cided to use a quick-response reward consisting of a drawing of movie tickets 
among the respondents who sent in their questionnaires fully completed 
within seven days. This information was printed on the cover page as well as 
on the last page of the survey. A total of 50 movie tickets were in this way 
rewarded to the respondents in 2006. Since the response rate of this first 
data collection was considered satisfactory, this incentive was skipped for the 
2008 data collection. 
 
In both data collections, questionnaires were sent out in batches of approxi-
mately 1,000 per week to respondents. When roughly a week had been al-
lowed for respondent completion and post handling, telephone reminders 
were administered. Respondents, from whom no questionnaire was yet re-
ceived were called up in the evening hours (between six and nine) and asked 
politely to fill in the questionnaire and return it as soon as possible. When 
respondents had questions about the survey, they were answered, and an un-
structured drop-off analysis was conducted, indicating that lack of time was 
the primary motive for not completing the questionnaire. Finally, a postage 
reminder containing the full questionnaire was sent to respondents about 
three weeks after the respective mailing batch.  
 
The administration of surveys, telephone reminders, and data entering, was 
carried out by trained assistants and supervised by me and the head assistant 
at the Transportation Research Unit at Umeå University. The assistants who 
all had previous experience from telemarketing and different types of survey 
work, received two hours of initial training which focused mainly on the tele-
phone reminders and entering the data into the template. 

Data preparation and questionnaires 

At the return of the questionnaires, the date of reception for each respondent 
was recorded. Thereafter data entering software was used to enter data into 
the databases for analysis. The entering software templates were designed to 
minimize data entering mistakes. No one entering survey data was allowed 
to work for more than four hours per day in order to reduce potential mis-
takes. During data entering and after full completion of all questionnaires, 
approximately every tenth questionnaire (in total circa 400 for both years) 
were compared to the data entered into the database. No systematic errors 
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were detected. Thereafter the data was transferred into SPSS (Statistical 
Package for the Social Sciences) and analyzed primarily using this software. 
 
As presented in Table 3, the response rate was 48 percent for the 2006 data 
collection and 44 percent for 2008. When conducting missing value analysis, 
questionnaires with more than 50 percent missing data were removed from 
the database (Hair et al., 2006). The differences in response rate between the 
years might be explained by external factors such as timing and a seemingly 
general downward trend in willingness to participate in survey research. In 
spite of this, the response rates were termed acceptable and the frequencies 
were believed to be sufficient for conducting the desired data analysis. 
 
 
Table 3: Response rates for 2006 and 2008 data collection 
 

Data collection Sample Responses Response rate Usable responses Usable response rate 

Fall/winter 2006 4,000 1,904 48% 1,832 46% 

Fall/winter 2008 4,000 1,766 44% 1,691 42% 

 
 
A non-response bias analysis was conducted on the variables that were 
available in the obtained database. Thus, for both data sets, comparisons 
were made between respondents and non-respondents on car age, car 
weight, car model, and car make. No significant differences were found be-
tween respondents and non-respondents on any of the variables. Further 
non-response bias analysis would have been preferable on more relevant 
factors such as age of owners and attitudinal factors, but were not possible. 
The received responses for both data collections were compared with public 
data on car owners in Sweden. The sample of conventional car owners was 
considered to be representative of the Swedish car owning population based 
on car age, owner gender, owner age, and income variables.  
 
For both data collections, similar questionnaire designs were used. In the 
2006 data collection, 14 pages of questions were included, and in 2008, the 
questionnaire instrument contained 16 pages. Approximately 40 percent of 
the questions in the 2006 instrument were replaced by other questions in the 
2008 version. Not all questions from both surveys are used in the four 
studies presented in this thesis. The additional questions were developed 
and used for reporting data in the EU research project that these studies 
were carried out within. Description of questions and scales used can be 
found in each specific appended study (I to IV). 
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OVERVIEW OF STUDIES 

The four studies appended to this thesis contribute separately but also build 
on each other to fulfill the aim and objectives of this thesis. 
 
The first study validates the VBN theory in a high involvement context, ex-
plores adopters and non-adopters of AFVs, and investigates the influence of 
three main determinant sets on adoption. 
 
The second study builds on the first in terms of utilization of VBN theory, but 
focuses not solely on adoption/non-adoption, but in addition, on car use cur-
tailment, and presents principal component analyses of the main constructs. 
 
In the third study, the interplay of curtailment and technology choices are 
further explored when segmenting three types of consumers on car curtail-
ment and green purchases. This study incorporates several green behaviors 
such as recycling, saving water and energy, and purchasing energy efficient 
products. 
 
The fourth and final study, which builds on the 2008 data set, confirms the 
importance of personal norms as determinants of adoption and includes sev-
eral more factors into the adoption/non-adoption model. Furthermore, in 
this study the focus is extended by particularly studying the innovation spe-
cific characteristics and attributes of AFVs. 
 
Viewed together, the four studies, separately and together, contribute in 
increasing the understanding of eco-innovation adoption and green consum-
ers in a travel context. In Table 4, an overview of the four studies is pre-
sented. Although the studies carry several implications for policy and mar-
keting, in the following text, the research implications are primarily focused. 
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Table 4: Determinants and green behaviors studied in this thesis 
 

Determinants 
studied (IV) 

Type of behavior 
targeted (DV) 

Behavioral 
category 

Main type 
of analyses

Summary of main 
results 

Study, data 
collected 

Knowledge, 
attitudinal factors 
(values-beliefs-
norms, VBN), socio-
demographics 

Consumer 
adoption and 
non-adoption of 
AFVs 

Eco-
innovation 
adoption 

Regres-
sions, 
logistic re-
gressions 

VBN theory validated 
in high involvement 
context. More educa-
tion, higher how-to 
knowledge, and 
higher personal norm 
determine adoption. 
Small effects of 
sociodemographics. 
 

Study I 
 
Fall/winter 
2006 

Values-beliefs-
norms (VBN), habit 
strength, sociode-
mographics, AFV 
adoption 

Willingness to 
curtail driving, 
willingness to 
adopt ‘environ-
mentally 
friendly’ cars 
and AFVs 

Curtailment 
and eco-
innovation 
adoption 

Factor 
analyses, 
regressions

VBN and weaker car 
habit determine 
curtailment and 
adoption. Adoption of 
AFV positively 
related to willingness 
to adopt and 
negatively related to 
willingness to curtail. 
Small effects of 
sociodemographics. 
 

Study II 
 
Fall/winter 
2006 

Values-beliefs-
norms (VBN), 
willingness to re-
duce, willingness to 
replace car, habit 
strength, knowledge, 
six green behaviors, 
car related factors, 
replacement inten-
tions, sociodemo-
graphics 

Green purchase 
behaviors and 
green travel 
behaviors 

Curtailment 
and eco-
innovation 
adoption 

Cluster 
analysis, 
ANOVAs, 
discrimi-
nant analy-
sis 

Green consumers 
clustered into distinct 
categories: Curtailers 
and Ecovators. Al-
though distinct from 
each other, these 
groups are more 
similar to each other, 
than they are com-
pared to non-greens.  
 

Study III 
 
Fall/winter 
2006 

Personal norms, 
social norms, atti-
tudes, innovative-
ness, perceived 
innovation charac-
teristics: relative 
advantage, compati-
bility, complexity, 
trialability, visibility, 
risk and 42 car 
attributes 

Consumer 
adoption and 
non-adoption of 
AFVs 

Eco-inno-
vation ad-
option 

Factor 
analyses, 
logistic re-
gressions 

Higher personal and 
social norms, innova-
tiveness, perceived 
relative advantage, 
and compatibility 
determine AFV 
adoption. Perceived 
complexity and 
trialability negatively 
related to adoption. 
Differences between 
adopters and non-
adopters on specific 
car attributes. 
 

Study, IV 
 
Fall/winter 
2008 

AFV = Alternative fuel vehicle 
IV = Independent variable 
DV = Dependent variable 
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Study I: Exploring the AFV adopter 

Jansson, Johan, Agneta Marell, Annika Nordlund (forthcoming), “Exploring early adopters of 
an eco-innovation: The case of the alternative fuel vehicle,” Manuscript in review for 
publication. 

 
The increasing numbers of purportedly green products on the market make 
it important to investigate consumers who decide to purchase these products 
earlier than others do. However, the literature on diffusion of innovations 
(DOI) and consumer adoption is scarce on consumer values and beliefs as 
possible determinants of adoption (Daghfous, Petrof, and Pons, 1999). 
Therefore, the VBN theory (Stern, 2000), previously used mostly from non-
consumption and post-purchase perspectives is integrated into the DOI 
framework to further the understanding of early adopters of an eco-inno-
vation such as the alternative fuel vehicle (AFV). Consequently, there were 
three purposes to Study I. The first one was to describe and analyze the early 
adopters of AFVs in relation to conventional car purchasers using factors 
proposed in consumer adoption literature as well as research in environ-
mental psychology such as VBN theory. Secondly, the study sought to 
validate the VBN theory for a highly involving eco-innovation, exemplified as 
the AFV. The third purpose was to analyze which of the investigated sets of 
factors would be better suited in explaining the consumer decision to adopt 
an eco-innovation. 
 
Data was gathered by way of respondent self-administered questionnaires to 
4,000 adopters and non-adopters of AFVs. For the analyses, car owners who 
had purchased a new car within the last three years of the study were used 
(N = 474). Construct validities of the nine independent measures were 
assessed by way of Cronbach’s alpha values (ranging from .69 to .94). The 
regression analyses confirmed the hierarchical nature of the VBN theory in a 
high involvement context. Furthermore, chi-square and F-test results 
showed that early adopters had higher education than non-adopters, that 
they were more knowledgeable (awareness and how-to knowledge), and that 
they exhibited higher levels of proenvironmental values (biospheric), beliefs 
(awareness of consequences, ascription of responsibility, new ecological 
paradigm), and personal norms. The logistic regression analyses using non-
adoption/adoption as dependent variable, demonstrated that how-to know-
ledge and VBN-factors were significantly better at explaining early adoption, 
compared to knowledge and sociodemographic variables in separate. 
 
The main theoretical contribution of this study was the demonstration of 
VBN theory and the VBN factors as important determinants of adoption of a 
high involvement eco-innovation. In addition, in line with previous research 
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on consumer innovation adoption and proenvironmental consumer behav-
iors (Diamantopoulos et al., 2003; Im, Bayus, and Mason, 2003), the low 
explanatory ability of sociodemographic factors was confirmed. Among the 
three value types (biospheric, altruistic, egoistic), it was found that only 
egoistic values influenced adoption positively. Thus, eco-innovation 
adoption seems related primarily to egoistic values; however, also ascription 
to the new ecological paradigm belief (NEP) had positive influence. These 
findings imply that eco-innovation adoption is influenced by self-serving and 
environmental motivations simultaneously and that these values are not 
necessarily opposites to each other. Concerning the belief ascription of re-
sponsibility, it was found that it was negatively related to adoption, indi-
cating that the higher an individual feels personal responsibility, the lower 
the likelihood for having adopted an AFV. Likely, this finding can be ex-
plained by the fact that an adopter perceives the adoption decision to be part 
of the responsibility taking for the environment, and thus feels less re-
sponsible after having adopted the eco-innovation. Moreover, the study 
implies that knowledge and value factors (such as VBN) are important when 
studying early adoption behavior and need to be given more attention in re-
search focusing on the diffusion of innovations. 

Study II: Eco-innovation adoption and curtailment 

Jansson, Johan, Agneta Marell, Annika Nordlund (in press), “Green consumer behavior: 
Determinants of curtailment and eco-innovation adoption,” Journal of Consumer Marketing, 
(slated for publication in volume 27). 

 
Knowledge on different types of green consumer behaviors is important for 
environmental and business reasons. Previous research in the area has 
mainly focused on understanding non-consumption and post-purchase be-
haviors (Follows and Jobber, 2000), and not primarily purchase behaviors 
with significant environmental effects. This has lead to a comprehensive un-
derstanding of green attitudes and behaviors aimed at reducing environ-
mental impact by curtailing the negative environmental behavior. Examples 
include the saving of energy and water, and the reduction of personal car 
use. From this perspective it has been found that these behaviors are to a 
certain degree based on the individual’s personal moral norms for acting in a 
proenvironmental manner (Black, Stern, and Elworth, 1985; Nordlund and 
Garvill, 2003; Stern, 2000). In addition, since these behaviors to a large 
extent are habitual, research has found that the strength of the associated 
habit is an important determinant of these behaviors (Dahlstrand and Biel, 
1997; Laroche and Toffoli, 1996). However, little research has focused on the 
potential influence of norms and related habits in high involvement 
situations (cf. Thøgersen, 1999), such as the purchasing of durables. In this 
study, the focus was on curtailment and the eco-innovation adoption simul-
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taneously in the travel context. Specifically, the purpose of the study was to 
examine the determinants of car owners’ willingness to curtail car use and 
intentions to purchase a so-called environmentally friendly car, and to 
analyze the effectiveness of these factors for these types of behaviors. 
 
The responses of 1,832 adopters and non-adopters of AFVs were used to 
investigate the determinants. Principal component analysis on willingness 
for curtailment and adoption variables, showed discriminant validity 
between these factors (Cronbach’s alphas of .73 and .75 for each component). 
Similarly, values, beliefs, and norms each loaded on separate factors 
producing alpha values of .80 and above. AFV adopters classified their cars 
as environmentally friendly to 96%, while 9% of non-adopters did the same. 
Multiple regression analyses on willingness to curtail car use and willingness 
to adopt a so-called environmentally friendly car (including AFVs) were used 
to identify significant determinants across the two behavioral categories. The 
results showed that values, beliefs, and norms influenced curtailment 
positively. Furthermore, car habits had a negative influence on curtailment. 
These results were in general in line with previous research (Eriksson, 2008; 
Nordlund and Garvill, 2003). Furthermore, AFV adopters were also found to 
have statistically significantly weaker car habits, than non-adopters. In 
addition, however, the results showed that having adopted an AFV had a 
negative influence on willingness to curtail car use even when controlling for 
sociodemographic factors such as gender, age, education, and income. In 
examining the determinants on willingness to adopt a so-called environ-
mentally friendly car, it was found that previous adoption was the most 
important factor. However, biospheric values and personal norms were also 
positively related to adoption, together with car habits that were found to 
have negative influence. Co-habitation, education, and income also had sig-
nificant positive influence on adoption. 
 
The main contribution of Study II was the dual (curtailment and purchase) 
approach on green consumer behavior and the result that values, beliefs, and 
norms, not only predict curtailment behaviors, such as car use reduction, but 
also adoption of a high involvement eco-innovation such as the alternative 
fuel vehicle (AFV). Another important contribution of the study was the 
finding that habit strength, previously primarily associated with curtailment 
behaviors, also had an influence on adoption of an eco-innovation. 
 
From a theoretical perspective, the findings are in line with Study I in that 
VBN theory is valuable in understanding adoption of a high involvement 
product with purportedly less negative environmental impact. In addition, 
the relatively small effects of sociodemographic factors on the two behaviors 
are confirmed. From a marketing perspective, the finding that having adop-
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ted an AFV is a significant predictor of future willingness to adopt indicates 
that adopters are content with their initial adoption decision. They can 
therefore be viewed as useful communicators to non-adopters about their 
adoption decision and experiences as adopters.  

Study III: Clustering car owners – Meet the Ecovator 

Jansson, Johan, Agneta Marell, Annika Nordlund (2009), “Elucidating green consumers: A 
cluster analytic approach on proenvironmental purchase and curtailment behaviors,” Journal of 
Euromarketing, 18 (4). 

 
In this study the notion of different types of green consumer behaviors was 
further developed, partly based on Study II. However, the focus in this study 
was not on the determinants of the different behaviors as such, but rather on 
whether different types of consumers perform them, and how these con-
sumers can be profiled. Therefore, instead of approaching green consumers 
as a uniform group in terms of attitudes and behaviors, the possibility that 
green consumers might be a mixed group who perform green curtailment 
and purchase behaviors for different reasons was explored. Understanding 
on how different green consumers behave differently is frequently called for, 
but actual behaviors among these consumers, seldom investigated in depth 
(Hughner et al., 2007; Stern, 2000). Consequently, the purpose of the paper 
was to arrive at a more nuanced picture of green consumers in terms of 
attitudinal, behavioral, and habitual factors in relation to green curtailment 
and purchase behaviors.  
 
The data set, collected in 2006, used for the previous two studies was utilized 
also for this investigation. However, in addition to the VBN, habit, and 
knowledge constructs, six specific proenvironmental behaviors, and car-
related factors were included in the analyses. The respondents were clus-
tered on frequency of proenvironmental travel choices (i.e. car curtailment) 
and on frequency of purchasing green products. By using the percentage 
change in heterogeneity stopping rule, the cluster analysis produced three 
groups of consumers. To validate the cluster analysis, and examine what the 
main discriminators between these three groups were, multiple ANOVAs 
with Bonferroni tests were used together with a discriminant analysis. 
Furthermore, chi-square tests were used to analyze differences between the 
three groups on categorical variables, such as ownership of AFV, number of 
cars in the household, and sociodemographics. 
 
The three consumer groups that emerged in the data were named according 
to the profiling constructs and variables: Non-greens, Curtailers, and Eco-
vators. The seven constructs and variables that were found to discriminate 
mainly between the groups are depicted in Figure 8. The Non-greens was the 
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group that exhibited the least green values, beliefs, and norms compared to 
the other two groups. In addition, the Non-greens exhibited the lowest 
willingness to reduce negative impact of car use and purchase intentions for 
a so-called environmentally friendly vehicle and/or AFV. Furthermore, this 
group performed the least amount of green behaviors and owned the least 
amount of green cars. To conclude, the Non-green group was found to be 
both green purchase aversive and showed little inclination for performing 
green curtailment behaviors. 
 
 
Figure 8: Main discriminant factors between the three groups 

 
 
The next group, the Curtailers, were found to be significantly more inclined 
to reduce their negative environmental impact by reducing car use and 
saving water and energy, than any other group. Their values, beliefs, and 
norms were also found to be significantly greener compared to the Non-
green group. In addition, Curtailers were more willing to make green pur-
chases than the Non-green group, but not as willing as the third group, re-
ferred to as Ecovators. The Ecovators were found to exhibit the greenest 
beliefs and norms and had also adopted AFVs to the highest degree. These 
green (or ecological) beliefs and the classification of them as consumer 
innovators awarded them the name Ecovators. However, the Ecovators were 
not as inclined as Curtailers to reduce their environmental impact by 
curtailing, for example car use. Considering that the Ecovators exhibited 
both the highest levels of proenvironmental norms, and the highest actual 
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adoption rates of an eco-innovation, implies that there is not necessarily a 
contradiction in exhibiting green values and also being an early adopter of 
technology.  
 
The main research implication of Study III was the confirmation that curtail-
ment and purchase behaviors are significantly different and that it is possible 
to categorize consumers based on this distinction. This categorization 
together with a multitude of profiling constructs and variables, provide a nu-
anced view on green consumers. Although tested on car owners in a specific 
context, the results are likely generalisable to other consumer groups and 
contexts. An important implication of the categorization is that future re-
search utilizing this distinction can be more valuable in terms of under-
standing green consumers and consequently motivations for acting in a pro-
environmental manner. The results overall are in line with the notion that 
consumers perform proenvironmental behaviors based on multiple goals 
and that the importance of each type of motivation differs across situations, 
behaviors and individuals (e.g., Lindenberg and Steg, 2007). Specifically, 
Study III shows that a consumer can adopt technology and exhibit green 
values simultaneously, which is in contrast to the traditional notion of the 
green consumer as mainly a curtailer. Lastly, in line with studies I and II, 
this study also confirms the importance of beliefs and norms in relation to 
eco-innovation adoption. 

Study IV: Norms and perceived innovation characteristics 

Jansson, Johan (forthcoming), “Consumer adoption of an eco-innovation: The effects of norms, 
attitudes, innovativeness, and perceived innovation characteristics,” Manuscript in review for 
publication. 

 
Considerable attention has been paid to the diffusion of innovations and 
consumer adoption of new products, practices, and ideas in the consumer 
and marketing literature. The attention is justified considering the key role 
consumers play in triggering an innovation’s diffusion. Understanding 
consumers’ new product adoption behavior helps organizations and com-
panies identify target markets, position products and design communication 
strategies (Im, Bayus, and Mason, 2003; Wang, Dou, and Zhou, 2008). From 
an environmental perspective, the reduction of negative effects of con-
sumption is essential to fulfill some of the goals agreed upon by the inter-
national community. One way of achieving these goals is to develop inno-
vations that are less environmentally harmful and encourage consumers to 
adopt these. Although many products and innovation are being marketed as 
environmentally friendly, little research has sought to understand consumer 
adoption of these innovations. Within the diffusion of innovation framework 
(DOI; Rogers, 2003) it has been found that consumer adoption to a large 
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extent is dependent on how the innovation is perceived by the consumers. 
Furthermore, research has shown that some consumers differ on their pro-
pensities to adopt innovations which has been referred to as their inno-
vativeness (Goldsmith and Hofacker, 1991; Hirschman, 1980). The question 
that arises is whether, and in that case, how, these determinants influence 
adoption of an eco-innovation such as the AFV. In addition, from an en-
vironmental psychology perspective, green consumer behaviors have been 
found to be related to attitudinal factors, leading to the question of how 
knowledge from these two perspectives can be integrated to understand con-
sumer eco-innovation adoption. Consequently, the purpose of Study IV was 
to integrate the two research areas and investigate the determinants of 
consumer adoption and non-adoption of an eco-innovation.  
 
Data for this study was collected in the end of 2008 by way of respondent 
self-administered questionnaires to 4,000 adopters and non-adopters of 
AFVs. For the analyses, car owners who had purchased a new car within the 
last four years of the study were used (N = 642). Scale reliability for 
attitudinal factors and innovativeness constructs was assessed by way of 
principle component analysis (PCA) and the Cronbach’s alphas ranged from 
.79 to .87 for the five constructs. A PCA was also conducted for the perceived 
innovativeness characteristics, which validated six distinct constructs: 
relative advantage (alpha = .85), compatibility (alpha = .82), complexity 
(alpha = .85), trialability (alpha = .75), observability (alpha = .71), and risk 
(alpha = .79). The analysis of sociodemographics yielded no statistically 
significant differences between adopters and non-adopters. However, 
adopters exhibited significantly higher levels of personal and social norms, 
attitudes, and innovativeness. Furthermore, logistic regressions showed that 
norms, novelty seeking, and perceived innovation characteristics were 
effective at explaining adoption of an AFV. Moreover, the results indicated 
that adopters and non-adopters differed significantly on how they rated ve-
hicle specific attributes. For example, adopters rated environmentally related 
characteristics such as low fuel consumption, environmental friendliness, 
and possibility for the car to run on alternative fuels, significantly higher 
than non-adopters.  
 
The main contribution of Study IV is the integration of normative beliefs and 
the diffusion of innovation framework in analyzing green consumer behavior 
in a high involvement situation. This integration signifies that not only are 
traditional perceived innovation characteristics important in influencing 
adoption, but together with personal and social norms, and consumer 
novelty seeking, a large proportion of the adoption decision can be ex-
plained. This is a contribution to current research on diffusion of innovations 
in that more than one type of factor is utilized in understanding adoption 
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(Hirunyawipada and Paswan, 2006; Rogers, 2003). The main marketing 
implication following from the study was that for successful eco-innovation 
diffusion, both personal attitudinal factors and how the innovation is per-
ceived, are important drivers. Another important contribution of this study, 
in relation to the other studies, is that the influence of norms was verified in 
another, independent, sample of car owners.  
 
A significant marketing implication of the study was the notion that eco-
innovations need to deliver on the traditional attributes (in the AFV case, 
safety, and reliability) but also, on environmental friendlessness attributes in 
order to be attractive for consumers. For environmental policy, the study 
implies that social and personal norms influencing behavior need to be 
brought to the agenda as one way in achieving more environmentally sound 
travel behaviors in the future.  
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We must never forget that human motives are generally far more 

complicated than we are apt to suppose, and that we can very rarely 

accurately describe the motives of another. 
 

Fyodor Dostoyevsky, 1919 (2003: 475) 

 
 

DISCUSSION AND CONTEXTUALIZATION OF 
FINDINGS 

The general aim of the thesis was to explore and integrate determinants in-
fluencing consumer eco-innovation adoption and to contribute to the un-
derstanding of early adopters of these innovations. Specifically, the focus has 
been on determinants developed from both the curtailment, Stern (2000) 
framework, and technology choice (diffusion of innovations, DOI) per-
spective in order to arrive at an understanding of how these determinants 
might influence different types of green behaviors in different ways. The ex-
ploration and integration was conducted in a context of travel choices and 
car purchases in Sweden. 
 
While car ownership and use at an individual level might have several advan-
tages and perhaps by many are viewed as necessities of their lifestyle, the 
downsides for the environment are many and serious. As such, car purchases 
and travel decisions can be understood as a social dilemma where short-term 
gains for the individual, become long-term losses for the collective and the 
environment. Transportation is currently the fastest growing source of en-
ergy-related greenhouse gas emissions, and within this sector, passenger 
travel is the main component (Schäfer et al., 2009). In this context, not only 
industry and policy makers are confronted with tough decisions on how to 
deal with these issues, but consumers are challenged as well. At an aggregate 
level, influencing the consumers often entail creating policies that target the 
reduction of the use of resources (curtailment) and/or the development and 
adoption of less environmentally harmful technologies. From a transporta-
tion perspective, vehicle technology has undergone rapid transformations, 
but the dependence on fossil fuel has remained largely unchanged. Fossil 
based gasoline, diesel and jet fuel account for 94 percent of all transportation 
fuels on a global average (IEA, 2007). In respect to car use, between 1950 
and 2005 the world yearly average travel demand (by cars, buses, railways 
and planes) quadrupled from an average of 1,420 kilometers to 6,020 kilo-
meters per person (Schäfer et al., 2009). Out of these kilometers travelled in 
2005, about 75 percent were by car worldwide (IEA, 2007). In Sweden, 
accounting for all land-based travel modes, 64 percent of travelled kilome-



 

86 

ters are made by car on a yearly basis. About 4 percent of the car fleet 
consists of AFVs (Sika, 2007; Sika, 2009b). Thus, even if technologies are 
developed that reduce the car fleet’s dependence on fossil fuel, travel as such 
(and thus energy use) has a substantial environmental impact that is very 
likely to increase in the foreseeable future. In this light, a focus on both green 
technology adoption and curtailment of car use was chosen as a fundament 
to build the increased understanding of proenvironmental consumer be-
haviors upon. In particular, AFV adoption by Swedish consumers was chosen 
as the empirical context due partly to the relative lead market position of this 
market in a European perspective.  
 
Four studies were conducted focusing on consumer adoption of AFVs (stud-
ies I to IV) and curtailment behaviors (studies II and III). Although the focus 
has been on purchases of AFVs and travel behaviors, the studies can to some 
extent be generalized to other eco-innovations and curtailment behaviors as 
well. Implications of the findings will be discussed further below, after re-
lating the results of the four studies to the thesis’ objectives. 
 
The first objective of the thesis was to evaluate the influence of normative 
attitudinal factors (i.e. VBN) and DOI determinants on consumer adoption 
of a high involvement eco-innovation. In Study I and IV, the importance of 
norms (both personal and social) were highlighted as significant determi-
nants of actual adoption, and in Study II, norms were found influential on 
willingness to adopt as well. This is a contribution in that previous research 
has implicitly or explicitly assumed that norms mainly influence low cost and 
low involvement green consumer behavior (Diekmann and Preisendorfer, 
1998; Thøgersen, 1999; Thøgersen, 2002). The importance of normative 
factors in a high involvement situation was demonstrated in two separate 
studies, using a combination of determinants, and controlling for other re-
levant factors. In addition to norms, specific knowledge, consumer novelty 
seeking, and four perceived innovation characteristics were found to sig-
nificantly influence adoption. Furthermore, the relatively low explanatory 
ability of sociodemographics was confirmed in both studies. Together, the 
results imply that an integrated set of determinants from the DOI framework 
and VBN theory are better at explaining eco-innovation adoption than either 
framework separately. The main implication for DOI research is that future 
research would be more valuable if including norms (and knowledge) in 
models to explain adoption, instead of relying mainly on sociodemographics. 
From a VBN-perspective, the finding that norms also influence green 
behaviors in high involvement situations implies that norms are more 
important even in situations when choices are more constrained by other 
factors such as personal capabilities, habits, and context. 
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The second objective was to compare and contrast consumer AFV adoption 
and car curtailment behaviors based on attitudinal factors. In Study II, it was 
found that VBN theory determinants, car habits, and sociodemographics, to 
different degrees, influence both willingness to curtail car use and willing-
ness to adopt a less environmentally harmful vehicle. Notably it was found 
that VBN determinants were better at explaining adoption compared to 
curtailment, and that ascription of responsibility had a positive influence on 
curtailment, but negative on adoption. In addition, car habits were found to 
be negatively related to both curtailment and AFV adoption. Thus, there 
were both similarities and differences in determinants influencing curtail-
ment and technology choice behavior. By studying these behaviors within the 
travel behavior domain, the main implication is that it is valuable to separate 
curtailment and technology choice behaviors in the pursuit of a more nu-
anced understanding of green consumer behaviors. This separation has 
contextually related implications in how policy decisions are implemented 
and communicated, and for how manufacturers can promote eco-inno-
vations. Thus, although not explicitly studied, the external contextual back-
ground of these behaviors, for example how the AFVs are marketed, has 
bearing on the behavioral determinants. 
 
The third objective of the thesis was to describe and analyze early adopters 
and non-adopters of AFVs based on DOI and attitudinal factors. In studies I 
and IV, it was found that adopters exhibited significantly higher levels of 
knowledge, attitudes toward AFVs, proenvironmental values, beliefs, and 
norms. As such, these findings imply that there seems to be no necessary 
conflict in being an early adopter of the latest technology and having green 
attitudes. In addition, earlier adopters were found to perceive AFVs as 
having higher relative advantage, compatibility, and observability than non-
adopters. In contrast, non-adopters perceived AFVs to be more complex, 
risky and perceived it to be more important to try out the vehicle before pur-
chasing it, than adopters. In general these findings were in line with research 
on adoption of other eco-innovations (Guagnano et al., 1986; Labay and 
Kinnear, 1981). However, by analyzing how adopters and non-adopters 
differed on their perceptions of innovation specific attributes, it was also 
concluded that the environmental aspects of AFVs are not the most 
important among the two groups. Classic car attributes such as reliability 
and safety were found to be most important, although adopters perceived 
low fuel consumption and environmental friendliness to be more important 
than non-adopters did. In addition to these factors, sociodemographic differ-
ences between the two groups were analyzed and found to be small and 
insignificant (except for number of school years in the 2006 sample, Study 
I). In generalizing these findings to other eco-innovations and consumer 
groups it can be concluded that eco-innovations need not only to deliver on 
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environmental attributes to be adopted, but also on other consumer per-
ceived important attributes. In turn, these findings have implications for 
how eco-innovations are developed and marketed, which will be discussed 
further below. 
 
The fourth and final objective was to assess the potential in developing pro-
files of consumers based on green curtailment and technology choice dimen-
sions and to analyze these consumers in relation to each other. In Study III, 
it was found that proenvironmental curtailment and purchase choices were 
well suited for clustering consumers. The results showed that two types of 
green consumers could be separated on this basis. The Curtailers exhibited 
the highest inclination towards curtailment behaviors such as saving water 
and energy together with the weakest car habit. The Ecovators proved to 
have the highest green beliefs and also the highest level of adoption of an 
eco-innovation (AFV) warranting them the name Ecovator denoting a con-
sumer who exhibits ecological beliefs and at the same time is an innovator. 
The findings strengthen the implication from objective three in the com-
bination of early adoption and proenvironmental values. However, the main 
implication from separating consumers on curtailment and technology 
choices is that it further strengthens the claim that green consumer behavior 
is multiply determined and that these consumers perform different types of 
green behaviors for different reasons. This is well in line with the developing 
view (e.g., Frey and Stutzer, 2008; Lindenberg and Steg, 2007) that green 
consumer behavior is more complex, than much previous research has 
assumed. From a marketing and DOI perspective, the implication is that 
segmentation by factors such as sociodemographics, attitudinal factors, and 
intentions, is strengthened by also accounting for different types of 
behaviors and willingness, for these. Furthermore, by considering the fact 
that one type of eco-innovation adopters might be more interested in the 
technological benefits of an innovation, together with the environmental 
aspects, more specific targeting can be achieved. Finally, since car habit 
strength was found to be an important discriminator between Non-greens, 
Curtailers, and Ecovators, the implication from a travel demand manage-
ment perspective is to facilitate the breaking of car habits in order to curtail 
car use and influence the car fleet in a more environmentally friendly direc-
tion. 
 
The integration of determinants influencing eco-innovation adoption from 
two perspectives has contributed to several new insights and issues warrant-
ing further discussion. In addition, this work has lead to the emergence of a 
number of new issues with potential to increase our understanding of green 
consumer attitudes and behaviors further, which will be discussed below. 
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Norms and eco-innovation adoption 

This thesis departed from the notion that green consumer behavior can be 
viewed as a social dilemma, where individuals’ decisions are guided by per-
ceptions of what is right and wrong for the collective and for the environ-
ment in the long term. Based on this, it was assumed that norms would be 
important determinants of both eco-innovation adoption and green curtail-
ment behaviors in a travel context. However, as Thøgersen (1999) points out, 
it is not immediately obvious in our society that moral concerns influence 
proenvironmental consumer buying decisions. He goes on to argue that 
these decisions are typically framed as financial decisions due to structural 
and cultural forces, and that past research on economic framing has found 
that economic incentives tend to repress the influence of intrinsic motivation 
(such as values, beliefs, and personal norms) on decision making. Based on 
this reasoning, and the fact that financial incentives in this way can be 
argued to reframe a decision with significant environmental impact from the 
morality domain to the financial domain (Ölander and Thøgersen, 1995), it is 
important to study consumer purchase decisions in high involvement 
contexts where financial incentives are utilized to influence green behaviors. 
Thus, although it can be assumed that financial incentives do have some 
effect, the assumption that morality becomes an unimportant intrinsic driver 
for proenvironmental behavior is not necessarily valid. For example, the 
results of this thesis show that norms are influential even in a high 
involvement context such as purchasing a car. In addition, it was found that 
personal norms and a self-serving value orientation together, influenced AFV 
adoption (Study I). It is also notable that this thesis presents evidence both 
before (2006) and after (2008) a highly debated financial incentive was 
implemented for purchasing so-called environmentally friendly cars and 
AFVs. Both before and during the incentive, personal norms were found to 
be influential in influencing adoption. The incentive15 likely helped in in-
creasing the sales of AFVs, but it can be debated how many more AFVs were 
sold due to the incentive only, during the period. The sales of the AFVs had 
started to accelerate before this particular incentive, and preliminary sales 
figures now show that the sales of AFVs has not dropped off in any sig-
nificant way after the incentive was (prematurely) terminated. On the other 
hand, it can also be questioned how substantial the incentive was. For an 
average priced AFV the cash incentive amounted to less than five percent of 
the retailing price of an average AFV. Thus, the case here is not that con-
sumers base there decisions on either financial motivations or morality 
alone, but rather that there is a combination of these motivations. However, 
due to the focus in our consumption society on price and the influence of the 

                                                             
15 Implemented April 1, 2007 and terminated June 30, 2009. Presented in more detail in the empirical 
context section. 
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rational economic-man reasoning (for discussion see Bonnedahl, Jensen, 
and Sandström, 2007), asking consumers questions on financial incentives is 
very likely to return a result where these incentives are perceived to be the 
main decision criteria. The price focus could in this sense be argued to be 
part of the dominant social paradigm which is at odds with a developing 
ecological paradigm (cf. Kilbourne, Beckmann, and Thelen, 2002; Shafer, 
2006). From another angle, there are strong financial disincentives to 
purchasing and using the private passenger car. For instance, one of the 
most popular cars currently in Sweden, the Volvo V70, is estimated to cost 
around 40-50 SEK per ten kilometers of travel (Konsumentverket, 2009). 
Although highly dependant on engine, size, and value depreciation, few cars 
fare better than 20 SEK per ten kilometers. In this way, the calculated cost of 
driving and owning a car is in most cases higher than using other means of 
transportation. If consumers indeed were egoistic utility maximizers in 
terms of financial cost only, it must be viewed as quite irrational to travel by 
car. Naturally, one explanation is that other values are derived from car 
ownership and use as well (e.g., Steg, 2005). Thus, if car use is dependent on 
multiple goals and weighting of more factors than financial cost, it can be 
assumed on the same basis, that decisions on curtailing car use and pur-
chasing less environmentally harmful cars are based on multiple motives and 
goals as well. This reasoning and the findings of this thesis lead to the con-
clusion that other important individualized internalized determinants are in 
effect together with external (for example financial) drivers and barriers. 
However, the implementation and removal of financial incentives and 
irregularly connecting them to different definitions of what a so-called en-
vironmentally friendly car is, runs the risk of creating a stop-and-go market, 
which might influence consumer attitudes and perceptions of both regula-
tions and environmental impacts of cars in unforeseen, and perhaps, nega-
tive ways. On the other hand, communicating the environmental impact 
related to travel behavior and all types of car choices might be a more long 
term strategy which will influence knowledge, values, beliefs, and norms, 
and in the long term, consumer behavior. Thus, the consumer adoption of 
AFVs, and the related debate, might be one of the starting points for facilitat-
ing the change toward a more environmentally sound future. Against this 
background, utilizing understanding of norms to encourage green consumer 
behavior might be more effective than financial incentives and likely less 
costly in the long run. However, according Cialdini and colleagues (Cialdini 
and Goldstein, 2004; Griskevicius, Cialdini, and Goldstein, 2008), a problem 
lies in the underestimation by policy makers and consumers in under-
standing to what degree social norms guide behavior. In relation to the issue 
of climate change, they maintain that in conditions of greater uncertainty, 
consumers will rely to a higher degree on social norms to guide their be-
havior since the (internalized) uncertainty will make them more open for 
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external influence. Since the introduction and diffusion of AFVs has lead to 
numerous (environmental) debates in Sweden on the pros and cons of these 
cars, it is likely that consumers feel uncertainty in this area, and thus would 
be more open to social norms influencing their behavior. However, the 
results reported in Study IV, where personal norms were found to be signifi-
cantly stronger than perceived social norms among adopters and non-
adopters, lend no conclusive support for this view. Thus, it seems as if con-
sumers to a significant extent are certain of the less environmentally harmful 
aspects of AFVs and that this certainty translates into adoption. The strength 
of the internalized personal norms make consumers rely less on perceived 
social norms for the actual adoption decision. Taken together, the impor-
tance of internalized values, beliefs, and norms are highlighted in this thesis 
for adoption of a high involvement purportedly proenvironmental inno-
vation. 
 
From a business and marketing communications perspective, the uncovered 
importance of norms for eco-innovation adoption provides several insights. 
Firstly, the significantly higher biospheric values and personal norms among 
adopters imply that this group is more internally motivated to take environ-
mental action. Communicators realizing this would likely be able to devise 
strategies where these values are appealed to among non-adopters as well. 
Since the environmental effects of cars and traffic are widely known, rein-
forcing this knowledge among consumers would likely be effective. In this 
sense, consumer research on environmental values and norms can be util-
ized instead of marketers relying on assumptions of what might work in 
terms of communication (Goldstein, Cialdini, and Griskevicius, 2008). 
Prices as selling arguments for eco-innovations thus become less important, 
at least for certain segments. This reasoning is also in line with the finding 
that eco-innovations are rated on both classic attributes and environmental 
aspects in comparison to ordinary products. By communicating the relative 
advantage and the compatibility of the innovation with the consumers’ 
values and the socio-technical system, a speedier rate of diffusion is not un-
likely compared to relying on the price as one of the key selling points. In 
addition, the focusing on environmental aspects is more in line with the view 
that consumers tend to be open for cooperation in social dilemmas to solve 
problems for the collective (e.g., Biel and Thøgersen, 2007). By communicat-
ing domain specific environmental issues to the individual, and suggesting 
multiple ways of action to reduce the problems (for example AFV adoption 
together with car curtailment), the individuals’ internalized values and 
norms will be activated and chances for a more proenvironmental behavior 
are higher. However, this communication approach rests on the assumption 
that the eco-innovation manufacturer and marketer is resolutely committed 
to improving the environment (i.e., part of the collective cooperation in the 
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social dilemma framework) and not using these issues to pedal more ordi-
nary products that contribute to the mounting environmental problems. 
From a business strategy perspective, the current corporations on the market 
might be at a disadvantage since most of them carry a baggage of marketing 
ordinary products which have contributed to the current environmental pro-
blems. On the other hand, in this lie opportunities for new constellations and 
companies starting with eco-innovations at the very core of their businesses. 
 
By pointing to norms that influence behavior, and encouraging consumers to 
act on their personal internalized norms on what is best for the collective and 
the environment, other behaviors, outside the travel domain, might be af-
fected as well. This potential spread of norms from one behavioral domain to 
another can be related to the concept of spillover.  

Spillover of curtailment and technology choices? 

In addition to the norm-based approach discussed above, this thesis de-
parted from the idea that different determinants influence different types of 
behaviors. As most notions and research on green consumer behaviors use 
curtailment behaviors as a starting point, the issue whether green behaviors 
are likely to spill over from this category to others has rarely been discussed. 
Although some research attempts have been made at clarifying the issue of 
spillover in other contexts, there is no clear evidence of how different green 
behaviors might spread from one type of behavior to another (Berger, 1997; 
Thøgersen and Ölander, 2003). This issue is particularly relevant when fo-
cusing on curtailment behaviors and technology choices (such as eco-
innovation adoption) simultaneously, since both types might either be 
working against, or with each other, to form less or more environmentally 
damaging patterns of behaviors. For example, is an individual who have pur-
chased an eco-innovation more or less likely to use the innovation in an 
environmentally friendly way? In a conference paper on the 2008 data, this 
issue was investigated in terms of alternative fuel use for flexifuel vehicles 
(Jansson, Marell, and Nordlund, 2009). In this study, 65 percent of the 
adopters reported always using the alternative fuel, and 29 percent reported 
doing it often. The main reason for using the fuel was environmental, and 
the main reason for not using it was the perception of lacking the opportu-
nity. These results indicate continued environmentally friendly use of the 
eco-innovation after purchase, but further research is necessary to relate 
these findings to other types of spillover. If the individual purchases an AFV 
and never uses the alternative fuel for it, and in addition drives relatively 
more than s/he otherwise would have done, the environmental effect from 
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an impact perspective is likely lost16. Since the results of this thesis point to 
that consumers can be segmented into distinct groups based on curtailment 
and purchase behaviors, the issue comes into focus from this perspective as 
well. However, to draw a conclusion on the possibility of spillover, and in 
that case whether curtailment leads to eco-innovation adoption, or vice 
versa, is not possible. So, although this thesis offers no evidence as to 
whether curtailment comes before eco-innovation adoption, or if there is 
such a chronological order at all, considering the recent rise in the number of 
purportedly proenvironmental products available to consumers, it seems 
more logical that curtailment is the forefather of eco-innovation adoption. To 
some extent, this is supported by the research results in this thesis 
concerning habits. 
 
That strength of car habit was found to be related to curtailment of car use 
was no new revelation since previous research has found this as well 
(Eriksson, Garvill, and Nordlund, 2008; Nordlund, 2002; Verplanken, Aarts, 
and van Knippenberg, 1997). However, in Study II it was also found that car 
habit was negatively related to adoption of AFVs. In addition, in Study III car 
habit was one of the discriminating factors between the three consumer 
groups, where Curtailers exhibited the weakest car habit and Non-greens the 
strongest. Since habits are conceptually linked to curtailment, the finding 
that habits are also related to eco-innovation adoption is noteworthy. One 
explanation of this finding is that consumers progressing through the 
innovation decision process become more aware of their car behavior and 
thus their habits, which in turn weaken. In connecting to the discussion on 
spillover, this might be an example of where values and norms are activated 
in the purchase decision, and in this case, are found to be incongruent with 
the performed behavior. Thus, habits are weakened once the values and 
norms are acted upon in the adoption of the eco-innovation. This indicates 
spillover between the purchase behavior and the habits, but the results do 
not offer complete certainty concerning the direction, as discussed above. 
Thus, the overall implication of this thesis’ results concerning curtailment 
and technology choices is that efforts directed at changing consumer be-
haviors can be more effective when separating behaviors into logical ca-
tegories and thus targeting them with different measures. However, although 
treating curtailment behaviors and technology choices as different does not 
necessarily mean that they are opposites. Instead, they can be viewed more 
as different facets in the green behavioral collage, driven by the intent to 
minimize environmental harm. As such, these behaviors can be viewed as 
complements for the individual consumer.  

                                                             
16 On an aggregate level, these types of effects are often referred to as rebound or take-back effects. 
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The importance of sociodemographics? 

From both the DOI (Rogers, 2003) and the Stern (2000) frameworks, the 
role of sociodemographics in influencing behaviors is debated. The studies 
included in this thesis all incorporate these factors to different degrees. Al-
though some significant differences were found between early adopters and 
non-adopters, in general, similarities on these factors were more common. 
Also in determining curtailment behavior and/or AFV adoption the explana-
tory ability of these factors were generally low. Commonly, only a few factors 
were significant predictors. For example, in Study I, years in school was 
found to be the only significant sociodemographic determinant of adoption. 
In Study II, age of car owner and years in school were negatively related to 
curtailment, whereas years in school and income were positively related to 
AFV adoption. In Study IV, there were no significant differences between 
adopters and non-adopters on sociodemographics, and these factors were 
therefore not included in the logistic regression models. In addition, it is 
notable that concerning sociodemographic data between Curtailers and 
Ecovators in Study III, the differences are mostly insignificant; however 
these two groups are significantly different from the Non-green group. On 
the other hand, when comparing beliefs, norms, and knowledge, the 
differences are significant between Curtailers and Ecovators. Focusing pri-
marily on sociodemographic data when explaining eco-innovation adoption, 
seems largely misguided. The uses of these data exclusively contribute to the 
oversimplified view of the green consumer. In addition, depending on how 
data is treated and for what purposes it is gathered it is not unusual to find 
contradictory evidence of effects when relying on sociodemographic data 
alone or as a main determinant factor group (e.g., Diamantopoulos et al., 
2003; Straughan and Roberts, 1999). An oversimplified view of the green 
consumer runs the risk of guiding industry and policy decisions in the wrong 
directions. Instead, an approach where a nuanced picture of consumer be-
havioral determinants are integrated has proven to be more useful; however, 
also more complex. In this complexity probably lies the reasons for the fre-
quent overreliance on sociodemographics for understanding green consumer 
behavior.  

Limitations and further research 

Eco-innovation adoption and green curtailment behaviors are investigated in 
this thesis using a quantitative method. Two data collections were used 
based on random sampling and in total close to 4,000 responses from car 
owners were analyzed. With an explorative and integrative aim, the four 
studies largely relied on concepts and measures developed and found valid in 
previous research. The main dependent variable in the thesis – AFV adop-
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tion – was assessed as actual adoption, based on the data available in the 
register obtained from the Swedish Road Administration and on consumer 
self reports. This makes the results of the thesis more reliable than if 
adoption had been measured as intention or willingness to adopt only. In 
fact, Rogers (2003), criticizes much adoption research in relying too much 
on willingness or intentional adoption measures. In addition to actual 
adoption, several constructs used in this thesis rely on self-reported be-
haviors and willingness for these as measures. This is common in consumer 
research in view of the fact that other methods, such as observation and 
installing technical devices, are significantly more resource demanding. 
Since the aim of this study was to explore and integrate determinants, and 
not to assess the specific environmental impact of each respondent’s be-
haviors, respondent self-reports were deemed sufficient. In addition, several 
studies suggest that there is no systematic difference between actual and 
self-reported behaviors (Gatersleben, Steg, and Vlek, 2002; Warriner, 
McDougall, and Claxton, 1984). Nevertheless, this self-report limitation 
should be kept in mind when drawing conclusions based on the descriptive 
statistics concerning levels of specific attitudes and behaviors. 
 
Related to the self-report limitation is the issue of causality. In social psy-
chology, it has long been debated whether attitudinal factors lead to, or are a 
result of, behavior (Thøgersen and Ölander, 2006). As such, a fundamental 
assumption of the utilized theoretical frameworks is that for example 
knowledge, innovativeness, and attitudinal factors lead to the behavior in 
focus. While this thesis demonstrates the relationship between norms and a 
high involvement green consumer purchase behavior in two independent 
samples with two years in between, there is no absolute certainty on 
causality. However, previous studies using interventions and longitudinal 
approaches, have found evidence of the direction from attitudes to green 
behavior (Abrahamse and Steg, 2009; Thøgersen and Ölander, 2002; 
Thøgersen and Ölander, 2006). Thus, when analyzing the results of relation-
ships between dependent and independent variables and constructs in this 
thesis, most findings are in line with previous studies in the different areas. 
In this sense, the studies in the thesis confirm and expand previous know-
ledge on adoption and green consumer behavior, and the likelihood that 
these relationships in general would be opposite to what validated theory 
suggests, seems low. Even so, further research investigating for example 
attitudinal normative influences in high involvement situations, would be 
valuable when conducted as longitudinal studies. 
 
Other methodological considerations concern the chosen eco-innovation and 
the specific context. According to Lambert-Pandraud and colleagues (2005), 
car purchases are highly consumer involving and have large economic im-
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portance. In addition, Hirschman (1982) argues that cars are both high tech-
nology innovations and high on symbolism, i.e., they can be used by indi-
viduals to communicate meaning and identity. In this sense, the results of 
this thesis are most likely generalisable to other highly involving purchase 
decisions with green connotations where the product (or service) to some 
extent also conveys some form of symbolic aspect. Solar thermal water 
heating systems, solar photovoltaics for electricity generation and micro 
wind turbines, are eco-innovations that are comparable to AFVs in that they 
are symbolic and visible to others. However, since it has been found that 
adoption of eco-innovations is not necessarily dependent on symbolic and 
visible aspects (e.g., Arkesteijn and Oerlemans, 2005), the results of this 
thesis are believed to be generalisable to other, less involving, eco-inno-
vations as well. Furthermore, the finding that norms are influential in highly 
involving purchase situations, is likely generalisable outside the area of con-
sumer innovation adoption. However, since AFV adoption was investigated 
in a time and context where car, fuel, traffic, and climate change issues were 
heavily debated, the results should be interpreted with care in terms of both 
time specificity and context. Thus, the research presented in this thesis, 
being explorative in nature, is likely more valuable as a reference point for 
further research in relation to other purchase situations, innovations, and 
contexts, than as a definitive generalisable conclusion across context. As 
such the developed determinants based on environmental psychology re-
search and the diffusion of innovation framework, are general enough to be 
useful in these replications. Finally, it has been noted that since environ-
mental consciousness and green consumer behavior evolves over time, 
recurrent studies are necessary (cf. Chamorro, Rubio, and Miranda, 2009). 
This is particularly true in an innovation adoption context since the in-
troduction of innovations have potential to change both attitudes and behav-
iors. 
 
Connected to the choice of eco-innovation adoption investigated, is the issue 
of its environmental impact. The perspective used here is an intent-oriented 
one, where the consumer motivation for the adoption/non-adoption decision 
is in focus, not the environmental impact of this choice as such. However, a 
limitation that should be noted is that this thesis considers only one aspect of 
the eco-innovation, namely its fuel. Obviously, there are many other environ-
mental problems associated with cars and fuels that could have been in-
cluded in the exploration. The use of harmful chemicals in tires, interior 
plastics, and textiles could have been aspects of the AFV worthy of more 
attention. Further research investigating more than a few key environmental 
issues in relation to an eco-innovation, would be able to shed light on how 
consumers are able to distinguish and make choices between different types 
of eco-innovations and their possible environmental impacts.  
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A final methodological consideration, which also implies avenues for further 
research, concerns the unexplained variance in the different models 
presented in this thesis. In general, the integrated determinants from the 
DOI and Stern (2000) frameworks are proven to be significant and explain 
substantial amounts of variance, and are able to classify adopters, compara-
ble to other models of determinants in related areas. However, there are still 
considerable amounts of unexplained variance left, and in the logistic re-
gression models, consumers that are not correctly classified as either adopt-
ers or non-adopters. The implication is that the explored determinants in 
this thesis are by no means perfect in explaining eco-innovation adoption 
and car curtailment behaviors. Thus, depending on context, eco-innovation, 
and type of consumer group, other determinants might be useful in combi-
nations with the ones explored here. For example, since brand loyalty has 
been related to car purchases (Lambert-Pandraud, Laurent, and Lapersonne, 
2005), this determinant would have been a valuable addition to the pre-
sented models. Further research would be able to relate brand loyalty to en-
vironmental attitudinal factors and thus answer the question whether one of 
these determinants is more influential among different consumer groups 
than the other. Together with brand loyalty, availability of eco-innovation 
choice options is likely to have significant effect on adoption. As discussed in 
the empirical context section, during the 2006 data collection only a limited 
number of models and makes of AFVs were available. As more types of AFVs 
are marketed, the way brands differentiate themselves from each other on 
different types of green aspects, is likely to influence consumer choices. 
Furthermore, in this thesis, the notion that car purchases are highly involv-
ing was used as a starting point for choosing the innovation to investigate. 
However, no specific consumer involvement measure was included which 
examined the consumer’s own perception of involvement. Further research 
would be valuable when including a consumer involvement measure to as-
sess different types of both environmental issue involvement, and innovation 
specific involvement. In conclusion, although this thesis offers several 
contributions to the developing literature on eco-innovation adoption and 
green consumer behaviors, it is important to continually revise and integrate 
possible determinants. 
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CONCLUSIONS AND IMPLICATIONS 

Facilitating change toward a more environmentally sound future requires 
consideration of both consumer purchases of products, and the use of these 
products. In a travel context, this has been exemplified in the investigation of 
consumer eco-innovation adoption, in the form AFVs, and the curtailment of 
personal car use. The importance of exploring and integrating determinants 
from different theoretical perspectives in understanding consumer behaviors 
carried out with the intent to be less environmentally harmful, is revealed. 
More specifically, this thesis demonstrates the usefulness of integrating com-
prehension from a diffusion of innovation framework on how consumer 
adoption is influenced by knowledge, consumer innovativeness, and per-
ceived innovation characteristics, together with understanding from an en-
vironmental psychology perspective on how values, beliefs, norms, and 
habits influence green consumer behaviors. This integration, within a spe-
cific context where environmental problems of current behaviors are severe 
and where the behavior can be framed as a social dilemma, results in several 
theoretically oriented conclusions and implications for different stake-
holders. 
 
In view of the general aim and the four objectives of the thesis, the literature 
review and empirical studies facilitate the drawing of several theoretical 
conclusions. Foremost the thesis demonstrates that the VBN theory is 
effective in explaining both eco-innovation adoption and curtailment be-
haviors, on its own, and together with other influential determinants such as 
habits and knowledge. This is a theoretical contribution, since the VBN 
theory has primarily been validated in contexts of relatively low involvement 
and less limiting constraints on the performed behavior. Thus, values, 
beliefs, and norms are found to be important determinants to include across 
different contexts in the facilitation of increased understanding of green 
consumer behaviors. 
 
Furthermore, the categorization of behaviors into curtailment behaviors and 
technology choices (eco-innovation adoption) reveals that these behaviors 
both share similar determinants and that determinants influence these be-
haviors differently. For example, strength of habit was found to (negatively) 
influence both car curtailment and adoption of an AFV, however the effect 
on curtailment was stronger. In addition, ascription of responsibility to 
oneself was a significant determinant of curtailing car use, but not of AFV 
adoption. These findings lead to the conclusion that, when investigating 
green consumer behaviors, it is valuable to separate different types of 
behaviors in order to draw specific behavior-relevant conclusions. This is in 
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line with the view that determinants of green consumer behaviors are com-
plicated to understand, and that understanding the level of specificity and 
multiplicity of motivations is important to further increase understanding 
and encouragement of green consumer behaviors (e.g., Lindenberg and Steg, 
2007). Breaking strong car habits is important for both curtailment and AFV 
adoption; however, the influence of feelings of responsibility might be more 
complexly related to these behaviors than previous research has highlighted.  
 
An important objective of the thesis was not only to explore different deter-
minants, but also to integrate determinants from different theoretical per-
spectives. For example, by integrating attitudinal factors together with per-
ceived innovation characteristics a significantly higher degree of explanation 
was achieved, than by using these factors separately. The theoretical implica-
tion is that both internal, psychological factors such as norms and consumer 
innovativeness, and externally related, innovation specific factors, are 
necessary when an understanding for eco-innovation adoption is desired. By 
integrating these factors, implications for encouragement of eco-innovation 
adoption from a marketing perspective are generated, which will be 
discussed further below.  
 
Finally, the objectives of analyzing adopters and non-adopters, and inves-
tigating the potential of profiling green consumers based on curtailment and 
purchase choices, reveal two research implications. Firstly, the finding that 
early adopters differed from non-adopters on the majority of constructs 
examined, validates the general assumption of the diffusion of innovation 
framework – that groups of adopters/non-adopters are distinguishable – 
also in an eco-innovation context. Secondly, the finding that consumers pri-
marily inclined toward green curtailment, and others, primarily inclined to 
green purchases, were distinguishable form each other, leads to the con-
clusion that not only considering differences in sociodemographics and 
attitudinal factors are important, but also accounting for different types of 
behaviors (such as habits) and behavioral intentions. By including these 
behavioral perspectives, understanding from both the DOI framework per-
spective and the Stern (2000) framework is advanced. In addition, the con-
clusion can be drawn that curtailment behaviors and technology choices are 
useful behavioral categories that are not too specific to be non-generalisable 
to other contexts, and not too all-inclusive to be devoid of detailed un-
derstanding. 
 
Although theoretical integration has been a key focus in this thesis as offered 
above, practical implications for policy-makers at different levels, and mar-
kets, have developed out of the project as well. These are discussed in the 
following.  
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Implications for policy and society 

Considering the continuous increase in personal travel and use of passenger 
cars, it is not very controversial to claim that so called travel demand 
management (TDM) measures have been largely ineffective in decreasing en-
vironmental effects of mobility. Although these measures are important and 
examples of successful implementation exist at different locations, there is 
also a recognized need to continuously decrease the environmental effects of 
the increasing car fleet in terms of input (oil dependency) and output (emis-
sions such as fossil carbon dioxide). The results of this thesis imply that 
there is not necessarily a conflict between implementing car curtailment 
policies and facilitating the development and adoption of less environmen-
tally harmful innovations simultaneously. In fact, the findings imply that by 
encouraging consumers to break their car habits, both less environmentally 
harmful modes of transport are facilitated, and willingness to switch to a so-
called environmentally friendly car/AFV increase. In this sense, bringing car 
habits to the fore in the environmental debate and influencing consumers to 
reflect upon these seems essential in any policy aimed at lessening 
environmental effects of personal mobility. Since this thesis also arrives at 
the conclusion that norms are essential for both car curtailment and AFV 
adoption, the breaking of car habits can likely be achieved by utilizing this 
knowledge.  
 
Personal norms – the internalized feeling of a personal moral obligation to 
act in a certain way – and social norms – the perceived expectations of sig-
nificant reference people to act in a certain way – (Bamberg, Hunecke, and 
Blöbaum, 2007), were both found to be important for AFV adoption. Openly 
discussing and debating current social and personal norms in relation to 
travel and car use, might be one way in starting to break car habits. However, 
the results of this thesis point to that it might also be a valuable tool in 
influencing the consumer adoption of less environmentally harmful vehicles. 
When taking into account that consumers have proven to be largely unaware 
of to which degree they are influenced by norms (e.g., Griskevicius, Cialdini, 
and Goldstein, 2008), the focus on these attitudinal factors seem even more 
important. Communication efforts emphasizing the feeling of making the 
morally right choice might be more effective, than solely communicating 
environmental impacts of a specific behavior. From a social norm stand-
point, it might also be effective to communicate how many people have 
adopted an eco-innovation, or committed to curtailing car use, in order to 
encourage other consumers as well. These communication efforts might be 
even more successful in combination with other incentives, such as financial 
and contextual, but since these tools already seem to be the preferred choice 
by many policy makers, a heightened attention to norms seems more im-
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portant currently. There is also a need to carefully consider the context in 
which to implement a financial incentive, since these incentives might re-
frame the consumer decision from the environmental/moral domain to the 
financial/cost domain (e.g., Ölander and Thøgersen, 1995).  
 
Norms, related values, and beliefs can be utilized by policymakers in other 
ways as well. When consumers are aware of adverse consequences of their 
actions, and ascribe responsibility to themselves, there is a higher likelihood 
that norms, and thus proenvironmental behaviors, develop. By communicat-
ing consequences of increasing car use and fossil oil dependency, locally, as 
well as nationally, and showing how their potential responsibility-taking has 
an impact on the problems at hand, consumers will feel more empowered, 
and in turn, will influence other consumers to act according to the develop-
ing norm. The results of the thesis imply that this reasoning is true for both 
car curtailment and AFV adoption. In the contextual description of AFVs in 
Sweden, the impact perspective on AFV adoption was exemplified. However, 
little of the lesser environmental effects of AFV adoption seem to reach the 
consumer, and thus influence the intention to continue to act proenviron-
mentally. Within this neglect of combining the impact and intent perspective 
lies much potential for further encouragement of green consumer behavior. 
As such, it might be more important to discuss and communicate the en-
vironmental effects of proenvironmental curtailment and purchase choices, 
than to focus on the financial benefits of acting in line with the internalized 
proenvironmental norm. In addition, the findings of this thesis imply that 
there is not necessarily a conflict between financial motivations in acting 
proenvironmentally, and the environmental values, beliefs, and norms, 
driving this behavior.  
 
A final implication for policymakers based on the results and conclusions of 
this thesis concerns the need for continuous monitoring of consumer atti-
tudes, and the push for perpetual regulatory, technical, and consumer 
knowledge development. This implication develops from the notion that so-
called environmentally friendly cars are but one step in the development of a 
more environmentally sound transportation system. Environmental sustain-
ability, has been referred to as a moving target, where there is no clear finish 
line (Grant, 2007). This is not only true for technical development, but for 
understanding of consumer attitudes and behaviors, and, for regulatory 
innovations as well. By utilizing a host of different definitions of so-called 
environmentally friendly cars, and by implementing (and then removing) 
different types of financial incentives, there is a high risk that proenviron-
mental consumer attitudes and behaviors become secondary to monetary 
considerations over time. As other researchers have argued, green consumer 
behavior runs the risk of becoming framed as a financial decision, and not 
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one facilitated by values and norms (Thøgersen, 1999; Ölander and 
Thøgersen, 1995). In Sweden, during the presented research project, this can 
to some extent be viewed in the fluctuations of sales of different types of cars 
and fuels over time. By instead emphasizing environmental values and 
norms as drivers for environmental improvement, these fluctuations might 
become less pronounced and consumers, as well as marketers of eco-inno-
vations, might be able to focus on long term collective efforts, instead of on 
short term individualized gains. To conclude, the utilization of this per-
spective would view the AFV as a small first step toward a more envi-
ronmentally sound transportation system, and not as a definitive solution.  

Implications for marketers of eco-innovations 

Although this thesis focused primarily on travel behavior and the adoption of 
the AFV as an eco-innovation, it is believed that the findings to some extent 
can be generalized to the consumer adoption of other eco-innovations as 
well. In so doing, the main finding from a marketing perspective on eco-
innovation adoption is that proenvironmental values, beliefs, and norms are 
important determinants for adoption. In fact, these attitudinal variables are 
consistently more effective in explaining adoption across the studies in thesis 
than sociodemographic data. For marketing segmentation purposes, the 
implication is that attitudinal factors, such as these, and the perception of 
innovation characteristics, are more reliable than sociodemographic factors. 
This is in general in line with findings both in consumer adoption of 
innovations, and in green consumer behaviors (Diamantopoulos et al., 2003; 
Ostlund, 1974; Rogers, 2003). However, this does not mean that sociodemo-
graphics are unimportant dimensions, but that they are potentially more 
valuable used together with other factors. By using for example behavioral 
segmentation, as in Study III, a more precise targeting strategy could be de-
veloped that is more resource effective, than primarily relying on sociodemo-
graphics.  
 
The importance of norms in influencing eco-innovation adoption behavior 
substantiated in this thesis, leads to several implications for marketers of 
eco-innovations. Firstly, by realizing the importance of internalized norms, 
marketers of eco-innovations could develop influential strategies to en-
courage consumer adoption. For example, the results point to the impor-
tance of reinforcing the consumer attitude that adopting an innovation does 
have less negative environmental effects, than purchasing an ordinary 
product. By emphasizing the environmental difference that the individuals’ 
decision makes, there is a higher likelihood for adoption. In addition, by 
showing examples of other consumers’ having adopted and their satisfaction 
with the decision, individual consumer will feel less alone in their strive 
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toward a less environmentally harmful transportation system. In this sense, 
using ordinary consumers as reference group, as opposed to for example 
celebrities, might be more effective in building on the feeling of personal 
moral obligation to act. In addition, considering that adopters exhibited 
higher levels of perceived personal norms, than of perceived social norms, 
the internalization process behind norms is more important. This inter-
nalization process in turn requires the consideration of personal values and 
beliefs in influencing norms. Taken together, when consumers believe that 
their individual action matters for the collective, they might become less 
dependent on social norms in guiding their behavior. Since, the dominant 
social paradigm currently is a car-focused society with high fossil fuel de-
pendency, a transition to another paradigm is likely influenced more by 
internalized norms, beliefs, and values, than by external social pressure.  
 
The findings in Study IV relating to perceived innovation characteristics and 
specific innovation attributes, also carry several implications for marketers 
of eco-innovations. The results imply that marketed eco-innovations need 
not only to be better environmentally-wise, but at least as good or even 
better on other attributes as well, compared to ordinary products. In this 
sense, eco-innovations need to be both green and competitive in order to be 
widely adopted by consumers (cf. Porter and Linde, 1995). By promoting 
eco-innovations as not only green, but also superior on other, for the con-
sumer, important attributes, the rate of diffusion is likely to be higher. In 
relation to cars, Study IV finds that adopters and non-adopters of AFVs rate 
the importance of reliability and safety almost equally high. Although 
adopters rank environmental friendliness much higher than non-adopters, it 
is still an inferior attribute compared to safety and reliability. Thus, a very 
green eco-innovation that is inferior on other attributes will very likely not 
be widely adopted. In this sense, it seems vital for manufacturers of eco-
innovations to communicate that no substantial trade-offs between con-
sumer perceived important attributes and environmental friendliness has 
been made in the development of the product.  

Closing words and possible answers to the title questions 

As a final issue, the perhaps ill-asked double question in the first part of the 
title deserves an attempt at an answer. The first question – whether the AFV 
is a car for the environment – is in essence outside the scope of the thesis, 
but since the impact and intent perspectives are closely related, the question 
is not irrelevant. However, in order to answer this impact-oriented query, 
issues such as determinants of environmental impact, life-cycle assessment 
of cars and different types of fuels, and systems ecology would need detailed 
attention. In fact, there are several research debates going on currently 



 

104 

concerning those issues (for an update on the latest research findings I refer 
the interested reader to Schäfer et al., 2009). As accounted for in the section 
of AFVs in the Swedish context, there is not only variation in how environ-
mental effects of different types of cars and fuels are evaluated, but these 
evaluations tend to produce different results at different times. In part, this 
might depend on the continuous improvement in measurement methods, 
but also on from which perspective the evaluation is carried out. Never-
theless, the policy decisions and the consumer adoption of AFVs in Sweden 
have meant that a transition toward a less fossil fuel dependent society is 
more likely now, than before this development begun. By starting to adopt 
AFVs, consumers have shown that it is possible to start breaking the fossil 
fuel monopoly. Monopolies are, in most contexts, outlawed since they distort 
market structures. Breaking the fossil fuel monopoly thus seems important 
for business reasons as well. That new, unforeseen, problems will occur in 
any behavioral and technological change process, should not be a surprise to 
most researchers, be they social or natural scientists. Considering the reign 
of fossil fuels in transportation for more than a hundred years, it would be 
surprising if AFVs and alternative fuels were not met by initial skepticism 
and critical questions. Actually, this skepticism to some extent proves that 
these products are indeed innovations, i.e., they are perceived as new and 
different. By utilizing this skepticism, the innovations can be improved from 
both environmental and consumer perspectives, and perhaps the risk of 
committing the same environmental mistake – relying on one fuel only – can 
be limited. Taking this ‘first-small-step’ approach, the AFV could perhaps be 
argued to be a car for our future environment after all. However, since a 
long-term perspective is necessary in evaluating any environmental conse-
quences of current actions, now is the time to be humble, and therefore to 
wait with premature entirely certain proclamations. This caution justifies the 
question mark at the end of the initial sentence of the title. 
 
As mentioned above, the impact and intent perspectives are closely related, 
and the other interpretation of the title question – whether AFV-adoption is 
related to caring for our environment – can be viewed from the intent per-
spective. The results of the thesis show that adopters of AFVs exhibit higher 
levels of green attitudinal factors, which can be interpreted to mean that 
these consumers do care for our environment. In addition, on the direct 
question to the adopters of AFVs, 96 percent in both the 2006 and 2008 
samples classified their cars to be environmentally friendly. Taken together, 
AFV adopters would seemingly argue that they do indeed care for the 
environment more than the non-adopters do, and thus, from an intent 
perspective, this caring has influenced their adoption decision. A hopeful in-
terpretation of these results from an environmental perspective could be that 
this caring might in the future extend to other behavioral domains, and 
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perhaps also to the reduction of the environmental impact of individual 
travel overall, irrespective of car or fuel type. However, considering the re-
latively slow process of both developing and diffusing less environmentally 
harmful technologies, and encouraging green consumer behaviors, such as 
car curtailment, there is no certainty in this interpretation either. This calls 
for the question mark at the end of this version of the initial title sentence as 
well. 
 
The final question, raised in the introductory citation by Rachel Carson, still 
stands: Are we choosing the road that leads to preservation of planet Earth, 
or, are we heading down a road leading to disaster? 
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