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Foreword

This working paper is aimed to provide an overview of behavioral science perspectives that
can assist in conducting research that aims at connecting human behavior and sustainability
transition, including the energy transition. It has to be highlighted that not all theories are
outlined in this document since there are too many. However, this document serves as a
starting point and a source for references for further investigations. The theories and
approaches outlined stem from different disciplines. Thus, this document has an
interdisciplinary character. However, there are for sure more disciplines that could have been
taken into account. Thus, while having an interdisciplinary character this working paper is not
a complete representation of disciplines that could contribute to understanding human
behavior and sustainability transitions.

Those who aim adding behavioral science perspectives to sustainability transition research
may find this working paper useful. While a draft of this working paper was already floating
around a student approached the author stating that it summarizes her whole psychology
bachelor’s studies. Although for sure not everything is covered, the attempt is to provide a
quick introduction for those who don’t have a background in behavioral science. Those who
do have a background in behavioral science may find this working paper less useful. However,
the working paper includes approaches that might be less often covered in other resources.
Thus, even those with a background in behavioral science may find something useful in this
working paper. In any case, this working paper is a starting point for further research, rather
than a complete compilation of behavioral science theories, approaches, or concepts.
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1 Introduction

1.1The purpose of this working paper

This working paper has been written to better understand the role of human behavior in sustainability
transitions, including the energy transition. However, the paper focuses on human behavior and
behavior change, rather than on an overall societal transition. This working paper is a starting point
for researchers who have little to no background in behavioral science but want to include behavioral
science aspects into their work. Human behavior and human behavior change are complex matters.
An overall societal transition towards sustainability is a complex matter as well. Connecting both
requires a basic understanding of both. Since this working paper focuses on providing basic knowledge
about human behavior and human behavior change, connecting human behavior and transition
theories is beyond the scope of this working paper. As human behavior is a complex matter, this
working paper naturally is incomplete. Every reader will find some aspect not being covered in this
working paper. The individual is the analytical unit within this working paper. Thus, the focus is on
individual behavior and individual behavior change. Despite individual behavior being discussed within
the societal context, the focus is not on societal (see for example Nowak & Vallacher, 2019; Rees &
Bamberg, 2014), group (see for example Bamberg, Rees, & Schulte, 2018; Drury, 2014; Homans, Hare,
& Polley, 1993) or institutional behavior or behavior change (see for example Campbell, 2007;
Kingston, 2019; Raskovic, 2015; Wilpert, 2001).

There is already work compiling different behavior (change) models. For example, Darnton (2008)
describes over 60 models. A similar overview, though from a consumer behavior perspective, is
provided by Jackson (2005). Hence, this working paper does not aim at providing another detailed
overview of behavior (change) models. Nevertheless, the behavior (change) models discussed by
Darnton (2008) and Jackson (2005) are summarized and used as a basis for further elaborations in
Chapters 2 and 3. Chapter 2 is a short summary of behavioral models. It sets the stage for those who
have no previous knowledge of behavioral models. For a more in-depth comparison, | again refer to
the work of Darnton (2008) and Jackson (2005). Chapter 2 indicates how models have become more
and more complex and holistic. Chapter3 expands on behavioral change models. The distinction
between behavior and behavioral change models is borrowed from Chapters 2 and 3. The dynamic
character of behavior change is outlined at the beginning of Chapter 3. Following the categorization
of models made in Chapter 2, Chapter 3 provides behavioral change models. Thus, models gain in
complexity. The chronology of chapters does not intend to express a hierarchy among models in the
sense that one is better than the other. A model is never a perfect representation of reality (Mobus &
Kalton, 2015; Sterman, 2002). A model is created with a specific intention (Edmonds et al., 2019).
There is no perfect model that explains and captures everything. Which model to select depends thus
on the purpose. This working paper is not intended to provide guidance on how to, or which model to
select. A suggestion on how a suitable model can be selected is for example provided by Chatterton
and Wilson (2014).

The intention of the working paper was to better understand human behavior (change) in the context
of sustainability transition. The different interpretations of the sustainability concept (Attfield, 2013;
Biely, Maes, & Van Passel, 2018; Common, 1996; Hediger, 1999; Holland, 1997) make it impossible to
state from which angel human behavior (change) needs to be approached. The two opposing
understandings of sustainability, weak versus strong, would suggest different approaches. A weak
sustainability understanding would suggest that approaching human behavior via behavioral
economics, using interventions that are part of the choice architecture family, would suffice. Weak
sustainability limits the question of behavior change to how do we make people consume the
sustainable option. Weak sustainability does not question the current socio-economic system, the
paradigms that created it, and that are consequentially guiding the behavior of individuals to some



extent. Strong sustainability in contrast is not limited to the question of sustainable consumption.
Strong sustainability acknowledges that the current socio-economic system and the paradigms that
created it need to change. Hence, strong sustainability calls for not only using tools from the choice
architecture toolset but to figuring out how people’s worldviews can be changed. Hence strong
sustainability calls for working on the deeper layers of behavior change.

One thing is hopefully carved out in this working paper, the mental model matters. Being self-aware
about one’s own mental model and world views and being transparent about them is paramount. It is
the first step to facilitating change. A lack of self-awareness supports the unquestioned and unreflect
reproduction of worldviews. Thus, the lack of reflection and transparency creates and supports mental
lock-ins that manifest in everyday life. Accordingly, it needs to be indicated that the author of this
working paper is a proponent of strong sustainability and a frequent user of systems thinking. Hence,
this working paper is not free of biases. Although the author attempts to be as objective as possible,
it needs to be acknowledged that it is natural to act (write) in line with one’s own convictions. Though
the transparency of the author should not be understood as an invitation to stop reading if the reader
holds other convictions. Similarly, it is not an invitation for those who hold similar convictions to
continue reading. Instead, it is an invitation to everyone to read this working paper with self-
awareness and with an open mind.

The remainder of this chapter provides a sneak peek into the types of models provided in Chapters 2
and 3. Itis further briefly outlined why the behavioral perspective matters when tackling the energy
transition. Chapter 2 provides an overview of different behavioral models, from rather simplistic ones
to more complex models. Chapter 3 reiterates some of the models presented in Chapter 2. However,
Chapter 3 focuses on behavior change models. Chapter 4 summarizes some of the insights from the
previous chapters and suggests how some models could be connected. Chapter 5 is a mélange of
different topics all more or less related to behavioral levers. Thus, this chapter is about what makes
us or makes us not act in a certain way. Accordingly, it covers motivation, behavioral shortcuts
(heuristics) or psychological defense mechanisms. Finally, Chapter 6, provides a short summary of this
working paper.

1.2 Human behavior models

According to Zimbardo and Gerrig (2004), human behavior is the activity through which the organism
adapts to its environment. Following this definition human behavior is inherently transitory. Behavior
is adaptation. Furthermore, human behavior is also contextual to a specific environment. Thus, the
definition of human behavior indicates that it is relevant to understand the connection between
human behavior and the environment in which it takes place. The definition does also indicate
causality between a specific environment and a reaction (adaptation of the organism) to this
environment. In this causality, the environment is the trigger for adaptation, not the other way
around. Though, when Zimbardo and Gerrig (2004) sketch the learning process, they indicate the
relevance of humans understanding of how the environment is affected by a specific behavior.

While the definition of human behavior includes a notion of change, models to understand individual
behavior are not necessarily helpful in understanding individual behavior change (Darnton, 2008). The
distinction between being and becoming is an old philosophical subject. Becoming is a process of
continuous transformation while being is an immutable state (Metcalf & Kauffman, 2021). Anyhow,
behavioral science (understanding a specific behavior) and behavioral change are related, and one
needs to have an understanding of both, but they are not the same. “Models of behavior help us to
understand specific behaviors, by identifying the underlying factors, which influence them. By
contrast, theories of change show how behaviors change over time, and can be changed.” While there
are overlaps between theories of behavior and theories of behavior change, there are also differences.

Darnton (2008) indicates that models describing behavior are usually linear, drawing a linear
relationship between factors influencing behavior and the observable behavior. In contrast models of
behavioral change are usually dynamic, circular, including feedback loops (see the models compared



by Bujold, Williamson, and Thulin (2020)). Furthermore, changing an existing behavior is different to
triggering a completely new behavior, or describing a certain behavior. Accordingly, behavioral models
and behavioral change models are presented in separate chapters within this working paper.

However, a distinction between linear and somewhat more circular models can also be made when
looking at behavioral models only. In his categorization of different socio-psychological behavior
models, Darnton (2008) differentiates between linear and circular models. He points out that most
models are linear, or multi-linear (various factors affecting behavior at once), and do not explicitly
consider external factors. In these models, external factors are hidden in other factors such as agency.
This is in contrast to models with a sociological footing. A famous example would be Structuration
Theory, which places behavior in a reciprocal relationship between the actor (agent) and the
environment (structure). Practice theory is a further development of structuration theory, that looks
at practices as an expression of the dynamic relationship between actor and environment. However,
these theories have in common that there is some sort of reciprocity between the individual, the
behavior, and the context. Accordingly, these theories of human behavior carry a sense of change
within them. While there are automatisms of behavior that do contribute to the stabilization of
behaviors (practices), there is also the notion of constant adaptation of behavior due to possible
changes in the environment and self-reflection processes. Changes in the environment may have been
brought about by others or the respective actor him / herself.

Models that focus on, or include habits also carry some degree of circularity as past behavior
foreshadows the tendency of specific future behavior to be executed. Models that describe habits are
thus inherently circular and models that describe changing habits deal with breaking the circle. Habits
inhabit a special place within behavioral science. Habits create structures within one’s own life and
carry meaning in themselves. Furthermore, habits connect the individual with the context as they
provide structure to the context and as they are triggered by the structures of the context.

Another type of model presented in this working paper are circular models. These models focus on
feedbacks and on leverage points. They are strongly connected to systems thinking and underscore
the relevance of paradigms or the mental model. The context in which behavior takes place is
considered by circular models as well. Though, as for any other model what is considered in a specific
model depends on the analytical task. In this working paper, the relevance of the mental model for
behavior (change) is underscored. In this respect change through learning is connected to circular
models.

As has been indicated above, no model is perfect. Nevertheless, it has been shown that linear models
have substantial limitations. Regardless, linear models are still the ones most in use. Also,
interventions to trigger or change behavior are accordingly often based on linear models, such as
Rational Choice Theory (Williamson, Satre-Meloy, Velasco, & Green, 2018). This might be owed to the
history of behavioral science which has its roots in Rational Choice Theory of neoclassical economics
(Bujold et al., 2020). Hampton and Adams (2018) investigate the popularity of behavioral economics.
They compare the application of commonly used behavioral science with less commonly used practice
theory. According to their research, the popularity of certain behavioral models seems to be based on
accessibility, co-option, evidence, and applicability. Similarly, Chatterton and Wilson (2014) state:
“This positioning of individuals at the center of the problem stems from the historical foundation of
policy-relevant ‘behavioral science’ in economics and psychology.” Darnton (2008) also states that
»[s]tandard economic theory represents the starting point for modeling many aspects of human
behavior.”

In this respect, this working paper attempts to provide alternative, less commonly used approaches.
These approaches are rather circular, embrace complexity, differentiate between leverage points, and
highlight the relevance of paradigms, worldviews, and mental models.
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1.3 Behavior change matters

Increasingly human behavior becomes center stage to fight climate change and other sustainability
issues. For example, Williamson et al. (2018) make a case for why individual behavior matters. They
indicate that while an individual alone is not the largest emitter, all individuals taken together do emit
large amounts of greenhouse gases. Thus, they refer to the power of the masses to underscore the
role of individuals in supporting climate change mitigation. Though, they also state that “[a]chieving
this potential, however, is a daunting challenge. It requires finding innovative ways of engaging
individuals, households, and communities, and changing patterns of production and consumption that
are ingrained in routine ways of life” (Williamson et al., 2018).

Behavior can be approached through the consumer lens. Each consumer choice has an impact on the
environment. Consumer decisions are about whether or not we consume something at all, as well as
on what we consume. Consumer choices are thus about sufficiency (consuming less) as well as making
choices that are more in line with social and environmental sustainability. Despite the relevance of
sufficiency to achieve sustainability, it is still a rather new research field (Gorge, Herbert, Ozcaglar-
Toulouse, & Robert, 2015; Moser, Rosch, & Stauffacher, 2015; Spangenberg & Lorek, 2019).
Consumption is not only about buying something. Consumption tells much about our lifestyle, our
status our identity. Therefore changing consumption is not trivial (Jackson, 2005).

Williamson et al. (2018) take options to mitigate climate change from Project Drawdown and further
explore those options that are related to individual human behavior. They list 30 options, though many
are related to agriculture. It can be argued that this option should be excluded, if income generating
activities are not considered here. If agriculture is included, many other activities related to work
would need to be included as well. However, Figure 1 illustrates the impact of individual behavior
change in two different scenarios, as well as the contribution of different sectors (transportation,
agriculture, energy, and food). In the optimal scenario, agriculture has a larger share than food. While
agricultural practices are relevant, they are most likely not an area where individuals can have a direct
impact. When individuals are here mostly understood as consumers, the way to influence food
production is through consumer choices, rather than through being engaged in agriculture. Thus,
consumer choices pertaining to food seem to be most relevant. Another major area is transportation.
In this area, for sure many individuals have choices with which they can impact emissions.

People’s income and lifestyle influence their carbon footprint (Bhoyar et al., 2014; Li, Zhang, & Su,
2019; Roy & Pal, 2009; Shigetomi, Kanemoto, Yamamoto, & Kondo, 2021). Furthermore, there seem
to be clear differences in individuals’ carbon footprint depending on their country of residency (Akeniji,
Lettenmeier, Toivio, Nielsen, & Kamei, 2019; lvanova et al., 2017; Kovacs, Miller, Heller, & Rose, 2021).
Although a higher carbon footprint is related to more consumption, it is not related to increased
wellbeing (Andersson, Nassén, Larsson, & Holmberg, 2014; Verhofstadt, Van Ootegem, Defloor, &
Bleys, 2016).

Behavior change, and the adoption of climate-friendly lifestyles, are strongly featured in the 2018 IPCC
Report (de Coninck et al., 2018). The World Energy Transition outlook mentions behavioral change in
several instances as an addition to technological innovations and policies (IRENA, 2021). The relevance
of behavior change in the context of reaching the 1,5°C target is highlighted by Kuhnhenn, Costa,
Mahnke, Schneider, and Lange (2021), Newell, Twena, and Daley (2021), Nielsen et al. (2021), and
Akenji et al. (2019). The urgency to address behavior change in the sector of mobility is highlighted in
Figure 2, illustrating that in Finland the major share of mobility-related emissions come from private
cars. Though, Akeniji et al. (2019) also provide insights into other sectors (see Figure 3). Nutrition and
housing also provide room to reduce emissions. In all of these areas, lifestyle changes would be
needed. However, changing people’s lifestyles is not an easy task. Figure 5 illustrates the CO,
breakdown for Dutch households. Transportation is not the main contributor to CO, emissions. Rather
it is general consumption, followed by food consumption and heating. The Milieucentraal (2022) also
provides six easy steps to reduce one’s CO,. Five out of these are about making more sustainable
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consumer choices. One step is to reduce consumption, which is the last step presented. That is itself
interesting as general consumption makes up the biggest share of household CO; emissions.

PLAUSIBLE OPTIMUM
19.9%

Energy &
Materials
12.9%

Energy &
Materials

Transport Pl

7.6%

Transport
19.8%

Agriculture & Land
Management
40%

Agriculture & Land
Management
38.6%

Figure 1: Emission reduction through behavioral interventions. the first row represents the 30
behavioral solutions selected from Project Drawdown. the second row illustrates the reduction
potential applied to these 30 solutions. From Williamson, Satre-mel et al. (2018)
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Figure 2: Carbon Footprint of Mobility in Finland, from Akenji, Lettenmeier et al. (2019)
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a) Nutrition, Finland
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Figure 3: A comparison of the estimated per-capita carbon footprint reduction impacts of low-carbon
lifestyle options (Finland), from Akenji, Lettenmeier et al. (2019).
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Communicating the necessary steps to reduce CO, emissions still seems to be a difficult task. A recent
example is provided by the UK, where a report (Londakova, Park, Reynolds, & Wodak, 2021) of the
behavior change unit was withdrawn within hours, as the report indicated that individuals would have
to relinquish certain consumption. This message is in opposition to UK policymakers. Reason enough
to withdraw the report (Laville, 2021). The difficulty to talk about the need to reduce consumption
might also be the reason why this is still the least accepted behavior (see Figure 4). In a recent
publication by the Netherlands Organization for Applied Scientific Research (TNO) challenges within
the energy sector are discussed (Andrés, Scheepers, Brink, & Smokers, 2022). The report outlines that
there are various challenges. However, when focusing on behavior, consuming less is the biggest
challenge. Another illustration provided by Milieucentraal (2021) (see Figure 5) also highlights the
importance of consumer good consumption on the CO, footprint of the Dutch consumer. Figure 4
shows that solutions to increase acceptance of reduced consumption are lacking. Thus, despite much
research undertaken in this field solutions are lacking. This working paper does not focus per se on
sufficiency or specific behavioral interventions. Rather this working paper illustrates that many
different theories and approaches exist and that none of them offer a silver bullet.
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Figure 4: Overview of challenges for various energy sectors, translated version from Andrés, Scheepers
et al. (2022). Yellow = there are solutions, but they need to be implemented; orange = more solutions
are needed, but many solutions are available though not yet implemented; red = solutions are missing

Several publications highlight the role of psychology and behavioral science to fight climate change
(Newell, Daley, & Twena, 2021; Nielsen et al., 2021; Whitmarsh, Poortinga, & Capstick, 2021;
Williamson et al.,, 2018). While psychology and behavioral science have for sure a valuable
contribution to make, it needs to be acknowledged that simplistic behavioral models have fallen short
of delivering behavioral change (Bobrow, 2018; Nielsen et al., 2021). The reason for this failure might
be based on the simplistic understanding of what behavior change entails. Whitmarsh et al. (2021)
provide five shortcomings of classic behavioral models 1) their narrow theoretical underpinning, 2)
their individualistic nature, 3) their linearity, 4) their neglect of the social components, and 5) their
assumption of human’s being rational beings. Accordingly, within this working paper, classic
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behavioral models are only briefly summarized to provide context. The focus of this working paper is
rather on alternative approaches to behavioral change. These alternatives are more circular, systemic,
and holistic in nature and address deeper layers to behavior change.

As relevant as individual behavioral change is, it is for sure not the exclusive route to take to reduce
CO; emissions. For example, literature suggests that governments and businesses need to support
individual behavior that is in line with sustainability goals. Thus, for example, the infrastructure to
allow sustainable choices needs to be provided and companies need to offer sustainable options
(Londakova et al., 2021). Apart from his facilitating role, governments and companies emit CO, as well
and, hence, need to work on reducing emissions (Starr, 2016; Taylor & Watts, 2019). Reporting,
though, indicates that companies fall short of emission reductions (T. Day et al., 2022). On this note,
some argue that the individualization of the reduction of CO, emissions has been a deliberate move
by certain industries (Supran & Oreskes, 2021). Furthermore, the individualization of responsibility to
act in line with sustainability goals limits the citizen to the role of the consumer and lets governments
and businesses off the hook (Maniates, 2001). This criticism of individualization of responsibility is not
further discussed within this working paper. However, what is outlined in this working paper is the
reproduction of the system, world views, mental models, and paradigms that have created this
system. Finding THE solution to sustainability problems in individual consumption, and behavior, in
general, is not only a move to shift responsibility from businesses and governments to consumers. It
is also a move that is in line with neoliberal economic thought that focuses on the role of the individual
and understands the marketplace to provide solutions to all problems (Heiskanen & Laakso, 2019).
The behavioral science theories, models, approaches, and interventions that align with the tradition
of neoliberal thought thus, contribute to the reproduction of the notion of individualized
responsibility. Hence, it needs to be understood how the framing, the analysis, and the offered
solutions to a problem contribute to the persistence of the very problem.

WAT VEROORZAAKT DE MEESTE CO2-UITSTOOT?
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Figure 5: What are the main sources of CO2 emissions, from Milieucentraal (2021)
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2 Different theories explaining human behavior

In the following, some models and approaches to understanding human behavior are presented. Many
more models than presented in this chapter exist. It is beyond the aim of this document to inventory
and compare all existing theories and models of human behavior. Darnton (2008) has provided an
overview of over 60 socio-psychological behavior models. Similar to Williamson et al. (2018), who
provide a much more condensed introduction to the development of behavioral science, Darnton
(2008) starts with simplistic linear theories and models based on rational choice theory. The report
provided by Darnton (2008) is in part built on the work of Kollmuss and Agyeman (2002), who end
their paper with a new more elaborate model to understand environmentally friendly behavior. An
even longer overview of behavioral models is provided by Jackson (2005). His report is a 170 pages
long outline of behavioral (change) models taking a sustainable consumer perspective. His report
covers similar models as the report provided by Darnton (2008). A shorter overview of relevant
behavioral models is provided by Chatterton (2011), whose report is specifically tailored for energy
behavior. Chatterton and Wilson (2014) provide a framework that assists in selecting the appropriate
models for a specific research question. Such a framework is indeed needed as there is a myriad of
models and scientists and analysts are left with the question of which model to best choose (Kasper,
20009).

Before expanding on different theories, a brief insight into the sub-disciplines of environmental
psychology and sociology is provided.

2.1 Environmental Behavioral Science

Environmental psychology, as well as environmental sociology, have developed as distinct
subdisciplines that focus on the reciprocal relationship between individuals as well as societies with
their environment (Lockie, 2015a; Uzzell & Moser, 2009). Environmental psychology developed in the
1960s as a reaction to emerging environmental problems (Canter & Craik, 1981; Kollmuss & Agyeman,
2002). Though the roots of environmental psychology go much farther back (Gifford, 2009; Ginther,
2009). Environmental psychology is described as an applied and interdisciplinary research field.
Although environmental psychology is a rather young research field, it is quite diverse (Gifford, 2009).
Despite the diversity in approaches “all acknowledge its unity of purpose to understand the complex
relations between people and the built, natural, and living environments around them” (Gifford,
2009). Since the reciprocal relationship between individual and natural environment is core to
environmental psychology, approaches that include the context in which behavior takes place have
been part of environmental psychology from the beginning (Glnther, 2009).

Environmental psychology is yet just one aspect of environmental behavioral science (Giinther, 2009).
In section 2.4, the need for interdisciplinary research to understand human behavior will be
emphasized further. Figure 6 shows that many more scientific disciplines than just psychology and
sociology would need to be included to get a comprehensive idea of human behavior. Providing a view
on human behavior from all the disciplines as illustrated in Figure 6 is, however, beyond the scope of
this working paper. Mostly psychology, sociology, and learning theory are touched upon in this
working paper. Systems science is another discipline providing insights on human behavior that is
discussed in this working paper, but which is not included in Figure 6. Unfortunately, by focusing on
psychology and sociology, this working paper may contribute to the already existing predominance of
these two disciplines in understanding environmental behavior (Kasper, 2009). As noted, exploring
other disciplines in context to environmental behavior would for sure be a daunting endeavor.

Environmental Sociology developed in the 1970s and thus, a little later than environmental psychology
(Lidskog & Waterton, 2016). Within the discipline of sociology, there is environmental sociology as
well as the sociology of the environment. The former is about the reciprocal relationship between
society and the environment, the latter is about the application of sociological theories to topics such
as environmental conflict or environmental politics (Lockie, 2015a). In an attempt to define
environmental sociology and to distinguish it from the sociology of the environment, Lockie (2015a)
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and Lockie (2015b) emphasize the practical and interdisciplinary character of environmental sociology.
Thus, they state environmental sociology is about what sociologists do. This is similar to some
definitions of environmental psychology which are also emphasizing the practical approach to
environmental psychology (Giinther, 2009). Without expanding on this issue, it might be natural that
grand theories of a (sub)discipline only develop over time and that while the (sub)discipline is forming
research is rather focused on the practical (on the doing). Another reason for the lack of grand theories
could be the ongoing struggle to perform interdisciplinary research (Kasper, 2016).

Environment
Behavior
Relationship

gunjo ey yoay

Figure 6: The interdisciplinary character of environmental behavioral science, from Glinther (2009).

Environmental psychology and sociology are subdisciplines in the making. While it would for sure be
worthwhile to review behavioral science perspectives that are limited to these two subdisciplines, this
working paper is not limited to them. Furthermore, since environmental psychology and sociology are
subdisciplines in the making that are based on their parent discipline, this working paper rather looks
at behavioral science in general and on environmental behavioral science in particular. Nevertheless,
an overview of the most important issues within environmental psychology and sociology is provided.

Looking at the keywords used in three of the most important journals in the field of environmental
psychology and sociology (Environment and Behavior, Environmental Sociology, and the Journal of
Environmental Psychology), provides insights into the main themes. Table 1 contains the 20 most used
keywords, extracted from a Web of Science query conducted on 07.03.2022. All Web of Science entries
for the three mentioned Journals have been exported to EndNote and subsequently to Excel to analyze
keyword occurrence. In sum 4190 references were extracted (2078 Environment and Behavior, 1946
Journal of Environmental Psychology, and 166 Environmental Sociology). The number of extracted
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entries per journal reflects the age of the respective journal and to some extent also the maturity of
the sub-discipline. The list of keywords has been manually changed slightly as different spellings led
to double entries. For example, some entries contained a British and an American English version
(behavior vs behaviour), or hyphens were used for some entries and for others not (climate-change
vs climate change). Furthermore, where possible either the plural or the singular keyword was chosen.
For example, when attitude and attitudes existed the keyword attitude was chosen. A pivot table was
created with the resulting adapted keyword list. From this list, the 20 most common keywords per
journal were extracted and are provided in Table 1.

It becomes obvious that Environment and Behavior rather focuses on psychology than on sociology
since it shares more keywords with the Journal of Environmental Psychology. Both have the keywords
behavior, attitudes, values, preferences among the top 20. The more societal orientation of
environmental sociology becomes apparent as well through the keywords, justice, power, race, or
politics. All three share the keywords environmental science and ecology, environment, health, and
perception. The listed keywords are in line with the observation made by others that environmental
psychology mainly focuses on human attitudes and pro-environmental behavior (Kasper, 2009;
Kollmuss & Agyeman, 2002). The journal Environmental Sociology is the newest of the three compared
environmental behavioral science journals. Contributions of sociology to environmental behavioral
science are newer and add on to the narrow focus of environmental psychology (Kasper, 2009).

_ Environment and count environmental count Journal of count
g behavior sociology environmental
_3 psychology

1 psychology 1122 environmental 166 psychology 2027

sciences &
ecology
2 environmental 1078 environmental 37 environmental 1946
sciences & ecology justice sciences & ecology

3 Behavior 178 climate-change 32 behavior 265

4 Attitude 163 justice 18 attitude 225

5 physical activity 97 intersectionality 16 perception 196

6 environment 87 science 15 climate-change 170

7 Health 87 power 13 pro-environmental 146

behavior
8 pro-environmental 82 risk 13 environment 137
behavior

9 Values 79 consumption 12 model 133
10 Model 67 environment 12 identity 128
11 children 66 race 12 health 128
12 participation 66 health 11 values 122
13 perceptions 65 politics 11 preference 110
14 preference 65 sustainability 11 place attachment 109
15 Stress 65 community 10 stress 97
16 community 64 gender 10 performance 96
17 Walking 63 discourse 9 planned behavior 83
18 neighborhood 62 knowledge 9 impact 82
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19 built environment 60 perceptions 9 sense 79
20 environments 59 policy 9 determinants 78

Table 1: Most used keywords in the Journals Environment and Behavior, Environmental Sociology, and
Journal of Environmental Psychology

2.2 Rational choice theory

Rational Choice Theory is based on a utilitarian approach, assuming that humans weigh the costs and
benefits of the outcome of some action and go for the action that maximizes the benefits (Darnton,
2008; Jackson, 2005). Theories that use rational choice theory are for example Theory of Reasoned
Action, Theory of Planned Behavior, Behavioral beliefs, Consumer Preference Theory. Such
approaches have in common that they understand the individual as an appropriate unit of analysis,
they assume individuals to be rational, profit maximizers, and take preferences as given (influenced
by external factors). Within social sciences, Rational Choice Theory became propagated as THE
approach to studying human behavior (Goldfield & Gilbert, 1995). It was understood the be a
complete theory that explains all human behavior (Boudon, 1998).

Interventions that fit Rational Choice Theory are for example based on education. For these
interventions, it is assumed that more information will change someone’s behavior (Jackson, 2005).
In a similar vein fall interventions based on extrinsic motivation. Thus, a specific behavior should be
triggered through some reward or sanction. However, research shows that such interventions may
only have short-term effects (Darnton, 2008; Williamson et al., 2018).

2.2.1  Criticism of rational choice theory

Rational Choice Theory approaches are criticized for the basic assumptions that underpin them.
Individuals usually do not have perfect knowledge, they may also not be able to process all the
information, neither may individuals strive to maximize profit (Boudon, 1998; Jackson, 2005)*. For
example, the theory of bounded rationality suggests that individuals rather have a minimum benefit
benchmark which they apply to choose an option (satisficing). Another critique is related to shortcuts
(see heuristics) that people may apply when making a decision. Shortcuts, also called heuristics, may
be taken because individuals are cognitively not able to consider all information. The attitude-
behavior-gap is probably one of the most known criticisms of Rational Choice Theory. This gap
expresses that people’s actions are not necessarily guided by their attitudes (assuming attitudes are
formed by information) (Williamson et al., 2018). Furthermore, it is suggested that individuals do not
only act out of self-interest but that the social context, norms, and ethics are a factor as well (Darnton,
2008; Williamson et al., 2018; Worldbank, 2015). Though, it may not be a sign of irrationality that
one’s actions are based on e.g. social norms. Quackenbu