
Contents lists available at ScienceDirect

Environmental Innovation and Societal Transitions

journal homepage: www.elsevier.com/locate/eist

The role of psychology in sociotechnical transitions literature: A
review and discussion in relation to consumption and technology
acceptance

Paula Maria Bögel⁎, Paul Upham
Institute for Environmental and Sustainability Communication (INFU), Leuphana University Luneburg, Universitätsallee 1, D-21335 Luneburg,
Germany

A R T I C L E I N F O

Keywords:
Agency
Psychology
Consumption
Technology acceptance
Socio-technical transitions

A B S T R A C T

In the sustainability transitions literature, social phenomena have mostly been examined in re-
lation to – and at the level of – collective forms of action. Here our focus is on psychological,
primarily individualistic approaches to understanding action as behaviour, with particular at-
tention to consumption and technology acceptance. We document and discuss the ways in which
the psychology of agents or actors has been described and theorised in these contexts within the
sociotechnical transitions literature to date, both implicitly and explicitly. A review of the latter
literature shows that while actor motivation and behaviour are often implicitly referred to, these
are rarely theorised explicitly using psychological concepts. Reasons for the limited use of in-
dividual-level, psychological constructs are discussed and suggestions for how these may be more
closely connected to structural and collective processes are made.

1. Introduction

The social is inherent to sociotechnical perspectives. The key assumption of the concept of socio-technical transitions is the co-
evolution of society and technology, building upon the more specific interaction of social and technological design choices identified
in the social construction of technology (SCOT) tradition (Bijker et al., 1987; Pinch and Bijker, 1984). Technological developments
lead to social and broader societal responses, which then affect the further development of technology (Adil and Ko, 2016). This
duality is also reflected in frameworks such as the multi-level perspective (MLP; Geels, 2002), where it is argued that transitions come
about through different types of interaction between processes at the three levels, via: niche-protected innovations gradually be-
coming more powerful; landscape-level change that pressures the socio-technical regime; and/or destabilisation of the regime en-
abling niche-innovations to gain their own momentum (Rip et al., 1995).

From sociological perspectives, transition researchers highlight the role of subjective human experience when, for example, the
roles of meanings, interpretation, discourses and symbols are referred to (Stedman, 2016). Yet human experience in transitions
processes can also be examined from psychological (particularly social psychological) perspectives (Gazheli et al., 2015). For ex-
ample, Sarrica et al. (2016) argue for the importance of a ‘human perspective’, using psychological concepts, in understanding
energy-related transitions. Again with regard to energy system transition processes in Japan, (McLellan et al., 2016) likewise refer to
the role of psychological dimensions, while Adil and Ko (2016) refer to the need to better understand consumption psychology as
informing the diffusion of decentralized energy technology technologies.
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To date, though, while research on energy demand reduction is informed by several different disciplines, with economics and
sociology being of particular relevance, social psychological approaches have been, despite their potential to complement the
dominant approaches, less influential in informing policy interventions (Sorrell, 2015). Moreover, as we discuss here, they have been
little used in earnest in the sociotechnical transitions literature.

We would suggest that it is the emphasis on various forms of collective agency that has led to the socio-technical transitions
literature giving less attention to psycho-social processes (see Smith et al., 2005; Hynes 2016). Collective agency expressed through
institutions and organisations lends itself to explanatory accounts that involve shared, social processes. Yet accounts of individual-
level processes arguably also have much to offer in terms of understanding the behaviour of individuals. We show below that while
there are a small number of studies referring to psychological perspectives in the sociotechnical transitions literature, these use a
rather limited number of psychological theories and mostly from a functional perspective (i.e. in terms of outcomes), without ex-
amining psychological processes themselves in depth (Gazheli et al., 2015; Nye et al., 2010; Stephenson et al., 2015; Whitmarsh
2012).

Our premise is that psychological explanations of various aspects of individual agency have their own intrinsic value – that while
there may be sociological analogues or equivalents for understanding particular processes, “ignoring insights from psychological
research can handicap progress towards a low-carbon, sustainable future” (Clayton et al., 2015). While sociological or cultural
accounts of subjectively-experienced phenomena place their focus external to the individual in terms of processes and emphases,
psychology emphasises the characteristics and processes of individuals (micro-level) or group of individuals (meso-level): “sociology
generally devote their efforts to identifying which social phenomena have effects on individuals while psychologists generally spe-
cialize in identifying the mechanisms or processes through which social phenomena have their effect on individuals” (Thoits, 1995, p.
1231)?.

Hence while sociological accounts engage with processes experienced by individuals, the origins and nature of those accounts are
(by definition) posited as social. Psychology as a discipline offers complementary insights in terms of focus. There are of course deep
ontological differences (e.g. regarding the nature of agency: for a more detailed discussion on ontological differences and also points
of connection, see e.g. Rivers 1916; Thoits 1995; Shove 2010). Overall, though, we take the view that disciplinary interchange is
likely to provide an expanded view of complementary accounts for the understanding of human behaviour in sociotechnical tran-
sitions.

With these observations in mind, we firstly conduct a systematic literature review to document and discuss the ways in which the
psychology of agents or actors is described and theorized in the socio-technical transitions literature, both implicitly and explicitly.
Pre-empting the findings, the literature review shows that the primary use of psychology in the sociotechnical transitions literature
has been in relation to consumption and technology acceptance. Of the large variety of perspectives and theories available to psy-
chology, only six main theoretical perspectives have been deployed, of which one, social practice theory, is sociological in origin,
albeit with a psychological component relating to habitus and dispositions (Bourdieu, 1986). We show how more use could be made
of these six, notwithstanding the greater number of options available.

Secondly, reasons for the lack of integration of psychological theories in other areas of socio-technical transition research are
discussed. Of particular importance here is the way in which the systems view of socio-technical research contrasts with the tendency
of psychology to focus on the isolated effects of single factors, which in turn relate to the field’s dominant methodological approach,
namely forms of experiment (including exploratory attitudinal surveys) that aim at causality testing. Indeed, a justifiable critique of
psychological approaches is that by nature they are typically based within individualistic and cognitive paradigms (Keller et al.,
2016) and that these fail to adequately take: (a) the influence of the environment into account (Sorrell, 2015); and (b) the influence
that individuals may have on that environment (co-construction). Despite these features of dominant psychological approaches, we
nonetheless take the view that subjective experience matters for socio-technical accounts and processes; and, therefore, that there is
merit in considering how such processes may be better and more closely integrated into structural and collective accounts, including
through the use of a broader range of psychological theories than those used so far.

Thus, thirdly, research directions are presented regarding how the use of psychology in transitions might be further developed
further, including beyond the sub-fields of consumption and technology acceptance. Based on the findings of the literature review,
further theoretical strands for research are elaborated that aim at overcoming the limitations of current dominant psychological
approaches. This relates particularly to theories that go beyond the focus on the micro-level of the individual and address the meso-
level of social groups, being this e.g. family, community or organizations. For example, identity- and value-related approaches are
discussed in detail, as these offer a way to analyze social influences in relation to individual-level factors (e.g. Fielding et al., 2008).
Moreover we argue that there is also merit in understanding the psychology of actors other than the public as consumers and citizens,
“[t]he elements in socio-technical systems … [being] maintained, reproduced and changed by various actor groups (e.g. firms and
industries, policy makers and politicians, consumers, civil society, engineers and researchers)” Geels’ (2012, p. 417). Although Geels’
comment above refers to different social groups rather than to the individuals of which those groups are comprised, we would
nonetheless argue that individual-level psychological processes are no less important.

Finally, in terms of the scope of the paper, it should be noted that here we do not address the equally important matter of exactly
how micro-, individual-level processes, whether these are conceived of in psychological or sociological terms, (a) come to be ex-
pressed in the systems level, multi-actor processes that sociotechnical transitions theorists posit; or (b) may be studied. For this
purpose, one might consider, for example, extended approaches to structuration that include psychological processes through
methodological bracketing (Upham et al., 2018). Here, though, we focus on highlighting how psychological processes have im-
plications for transitions processes per se, without elaborating on their translation or conversion to larger scales.
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2. Methods and data

A literature search was undertaken in the Scopus database (Date: 08.03.2017), using the following search terms: ‘Socio-technical
transitions’ and ‘psych*’ as an indicator of explicit use of psychological theory in the transitions literature. In a first step, we applied
these search terms to ‘abstract, title and keywords’. This led to only two results; lending some initial support for the hypothesis that
psychological theories are rarely explicitly referred to in socio-technical transitions research. To capture all documents with an
implicit use of psychological theories; the search string was then applied to ‘all fields’. In order to refine the research topic; the search
was limited to journal articles. The time period was left open and is limited only by the parameters of the database. It has to be noted;
however; that the socio-technical transitions literature in its current form appeared only in the early 2000s; despite the phrase
sociotechnical having been coined much earlier (Emery and Trist, 1960); in the context of coal-mining.

The specific search terms and parameters of any literature review are usually debatable for their consequences in terms of items
returned. For example, the Scopus database does not reflect the arts and humanities, nor the social sciences, as comprehensively as
google scholar. Moreover there is also likely to be a large body of papers focusing on aspects of sociotechnical transitions without
using the term ‘sociotechnical’ explicitly. Similarly there will be a large body of papers addressing human behaviour or practice,
including those using e.g. behavioural economics as a perspective, that do not use the ‘psych’ term. The search conducted here is thus
conservative in scope, and deliberately so, primarily for pragmatic reasons, i.e. to generate a manageable, focused corpus for review.

While the above search method thus omits papers that could still be considered relevant, it nonetheless returned 191 results. Most
publications appeared in Energy Policy (12) and Technological Forecasting and Social Change (12), followed by the Journal of Cleaner
Production (10) and also Energy Research and Social Science (8), despite the latter being only recently founded. Overall, the literature
review shows an emerging body of research over the last 10 years, with a maximum of nearly 50 publications in 2016 (see Figs. 1 and
2). Most publications originated in the UK (74), followed by the United States (28), the Netherlands (20), Australia (18) and Germany
(18).

3. Results

In the following section, we first provide an overview of the results of the literature review. Second, illustrative examples of
different categories of manuscripts are presented.

3.1. Overview

To analyze the results from the literature review, the manuscripts were clustered based on their use of psychological constructs
and theories, resulting in three different categories:

0

50

100

150

200

250

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

documents "socio-technical transi ons"

Fig. 1. Number of publications on socio-technical transitions, from 2005 to 2016.
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Fig. 2. Percentage of socio-technical transitions publication referencing psychological concepts, theory or empirics, from 2005 to 2016.
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1. Manuscripts of limited relevance to the topic (87 manuscripts): to obtain an overview not only of the explicit use of psychological
theories in socio-technical transition research (with the literature defined as above), but also the implicit use of psychology – e.g.
reference to of psychological concepts such as attitudes or well-being – the search strings were applied to all parts of the full-texts of
the articles and the reference list. The resulting overview of explicit and implicit use, including understanding the barriers mentioned
with regard to further integration of psychological theories, laid the basis for the next stage of the review. The disadvantage of this
approach, however, is that Scopus search returns include every document using both terms; even if, e.g. only one methodological
paper from a psychological journal was cited in a work on socio-technical transitions. To account for this, the first step of the review
included reading all abstracts and checking via search function the use of the terms “psych*” and “socio-technical transitions” in the
text. As a result, 87 manuscripts were excluded because they either are not explicitly situated within a socio-technical transitions
frame, despite using the phrase, or they do not use psychological concepts or theories.

2. Implicit use of psychological theories (81 manuscripts): this category refers to manuscripts that refer to constructs addressed in the
psychological literature (acknowledging that these are not only addressed in the psychological literature), e.g. attitudes or values, but
where this reference is mostly either without reference to specific psychological theories and/or findings from this discipline re-
garding the relevant construct, or if psychological approaches are applied, where this consists of only a brief reference. The fact that
most manuscripts (beside the irrelevant ones) can be classified as examples of implicit use of psychological theories supports our
starting hypothesis that the sociotechnical transitions literature refers implicitly to psychological constructs but does not use these in
detail.

3. Explicit use of psychological theories (23 manuscripts): this category refers to manuscripts that explicitly use psychological
theories within a sociotechnical transitions frame. In these conceptual and/or empirical papers, psychological constructs and theories
are treated as a central component. However, regarding the integration of theories, and especially the integration of theories across
different disciplines, these manuscripts can, overall, be classified as only lightly theorized (the nature of this becomes more evident
below).

Reasons for this lack of integration of psychological theories in socio-technical transition research are discussed subsequently. An
overview of the manuscripts included in this category as well as some illustrative examples are given below to illustrate the situation
and the challenges for further use of psychological theory in the sociotechnical, sustainability transitions literature. Articles that
explicitly use psychological theories to discuss the use of different disciplinary theoretical approaches in more general terms (e.g.
Batel et al., 2016; Sorrell, 2015) are of particular interest in this regard. The rationale for using the review as a basis for discussion is
that this simultaneously evidences the status quo in terms of current usage, while also allowing in-depth discussion of options and
issues raised.

3.2. Implicit use of psychological constructs and theories

Within this category, two different ways of using psychological insights can be differentiated, whereby the major difference lies in
the intensity of the application of psychological theory and empirics. Firstly – and this characterizes the majority of the manuscripts –
attitudes and behaviours are referred to as being of high relevance for transition research, including several psychological references
(e.g. from the field of environmental psychology) but, even if the relevance of psychology for socio-technical transitions research is
acknowledged, neither psychological theories nor findings from this research field are connected to the scientific work. For example,
in their analysis of the further development of battery-electric vehicles, (Nilsson and Nykvist, 2016) discuss barriers and drivers of the
diffusion of battery-electric vehicles and – among others – several psychologically-relevant constructs such as knowledge, norms, and
cognitive barriers. They particularly refer to the importance of knowledge development to support the diffusion of battery-electric
vehicles and mention different ways to increase this kind of knowledge, e.g. via information campaigns. However psychological
theories that use these constructs are not drawn upon, nor are relevant psychological empirical findings.

In a second sub-category, psychological constructs are mentioned in more detail but still without involving relevant psychological
theories and/or findings from psychological research. Usually, these papers refer to the following psychological constructs: motives
(e.g. Chatterton, 2016; Ruppert-Winkel et al., 2016), values (e.g. Audet and Guyonnaud, 2013; Lilliestam et al., 2016; Miller et al.,
2014,), trust (e.g. Büscher and Sumpf, 2015; Goedkoop and Devine-Wright, 2016; Missimer et al., 2017), attitudes (Bowerman, 2014;
Hassink et al., 2013; Ma et al., 2013; Puhe and Schippl, 2014; Scott et al., 2014) and well-being (Brown and Vergragt, 2016; Dawson
and Martin, 2015; Folke, 2016; Macmillan et al., 2016). The constructs are used in different fields of application which underlines the
broad application context of psychology in interdisciplinary research. For example, well-being is discussed with regard to changes in
consumer behaviour (Brown and Vergragt, 2016), housing (Macmillan et al., 2016), and as a (desired) outcome of ecosystem service
in developing countries (Dawson and Martin, 2015), sustainable water management (e.g. Walsh et al. (2016) highlight the psy-
chological importance of biodiversity benefits of green stormwater infrastructure for city dwellers, especially the positive effects on
urban life quality),and sustainable development in general (Folke, 2016).

Concerning fields of application, as implied above, researchers from the field of energy research in particular have called for the
application of psychological approaches in order to better understand actor behaviour. For example, Adil and Ko (2016) mention the
need for using socio-psychological theories regarding the diffusion of decentralized energy systems, e.g. consumer psychology with
regard to new technologies such as MicroSmartGrids, which require heightened consumer participation. The authors conclude: “As
more smart devices become ‘proven technologies’ their commercialization is affected by end user perceptions, suggesting a deeper
study of socio-psychological and philosophical aspects of energy consumption behaviors” (Adil and Ko 2016, p. 1030).” Likewise,
McLellan et al. (2016) highlight the importance of the influence of psychological factors on energy systems. Regarding differences
between historical changes of the energy system in Japan and the future of transitions, they conclude that: “The driver in this case is
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the combined physical infrastructure damage and psychological impact of a natural and manmade disaster).”
Studies from energy research, however, also provide insight into why psychological theories, even if their use is acknowledged,

are not applied in more detail in this research field. The work by Dijk et al. (2016) is a good example in this regard. The authors
analyze the potential of the, so far, niche technology of full-electric vehicles for further market expansion. In their work, they
explicitly refer to social psychological research on drivers and barriers to sustainable behaviour, namely a well-cited review paper by
Steg and Vlek (2009). Attitudes, behaviours and social pressures are mentioned as influencing factors for the diffusion of full-electric
vehicles, yet these factors are not further examined. The authors criticize the mechanistic assumptions of psychological approaches
and the isolation of single factors in psychological analysis: “(…) the social context tends to be treated in a somewhat mechanistic
way (identify obstacle, delete obstacle, subject will adopt innovation), which overlooks the multiplicity of concerns.” (Dijk et al.,
2016, p. 85).

Shove (2010, p. 1274) has described this as the so-called ABC-model of behaviour change, with change dependent “upon values
and attitudes (the A), which are believed to drive the kinds of behaviours (the B) that individuals choose (the C) to adopt”. Shove
(ibid) is critical of the assumption and focus on individual responsibility and of the capacity to choose, arguing that this neglects the
complexity of societal systems, including the role of social practices and infrastructures that shape behaviour, preventing or at least
limiting individual choices. She also observes that where policy-oriented reports on human behaviour and sustainability acknowledge
the importance of context, the processes that lead to this context – particularly those economic and political – are elided. While we
concur with this critique and with the implicit politics of ascribing responsibility for system change to individual consumers rather
than to the wider range of actors who also play a role in maintaining unsustainable systems of provision, we do not see this as an
argument for ignoring the insights that attitude-behaviour models offer. While these barely deal with individuals’ contexts (though
typically social norms are considered), this is also clearly not their purpose, which is to elaborate intra-individual psychological
structures relating to environmentally-relevant behaviour. Below we selectively discuss the additional dimensions that psychological
approaches bring, while acknowledging the existence of sociological approaches.

Interdisciplinary frameworks, e.g. the Energy Cultures Framework (Stephenson et al., 2015), tend to lightly integrate different
perspectives. While some authors have argued that the ontologies of the sociological perspective and the individual psychological
approach are incommensurate and, thus, should not or cannot be integrated (cf. e.g. Shove, 2010), studies conducted based on these
interdisciplinary frameworks (e.g. Stephenson et al., 2015) as well as other studies integrating an individual-based micro-level
perspective with meso and macro perspectives (Upham et al., 2018), however, strengthen the case for interdisciplinary research
enlightening our understanding and conception of human behaviour within socio-technical transitions frames, even if some irre-
concilable differences between the approaches remain. Moreover frameworks that aim at some degree of neutrality in normative and
theoretical terms, e.g. the cross-paradigmatic framework of the social-acceptance of energy systems (Upham et al., 2015b), at least
seek to account for ontological differences, offering a basis for further integrative research, even if, again, full commensurability is
rarely possible.

Moreover, while we acknowledge that the somewhat reductionist perspective of dominant psychological theories often neglects
societal and narrower social contexts, we would still argue that, firstly, there are psychological theories and approaches that do
explicitly refer to at least social context; and second, the isolated analysis of factors, while undeniably having disadvantages,
nonetheless offers interesting potential for lines of research on particular aspects of socio-technical transition processes. The first
aspect is highlighted in the following section in relation to the explicit use of psychological theories in socio-technical transition
research and the second aspect is discussed further below in relation to a research agenda.

3.3. Explicit use of psychological theories

Although the body of socio-technical transitions literature that refers at least lightly to socio-psychological theory has increased
over the last ten years, such papers remain few in number and only a very small number explicitly refer to psychological theory.
Possibilities for this have been referred to above. In the following sub-sections, those studies that do nevertheless explicitly use
psychological theories are presented, with discussion of how these previous findings can be used to develop a research agenda that
bridges societal and individual perspectives, thus allowing for further integration of psychological approaches in socio-technical
transitions research.

The studies are presented according to their theoretical foundation. Six theoretical perspectives, with different possibilities and
abilities for the integration in socio-technical transitions research, are differentiated:

1. Rational and mindful decision making
2. The matter of habit
3. The role of norms
4. The societal level
5. Place attachment
6. Information & persuasion

The classification of theories used here is based, on the one hand, on the classic categories of psychological theories and on the
other hand, more importantly, on their different application fields in the context of sustainability studies, being this sustainable
consumption (e.g. Jackson, 2005) or socio-technical transition research (Batel et al., 2016; Nye et al., 2010). This allows for further
discussion of the context-dependency of the application of theories instead of the (often prevalent) general critique of theories (e.g. re

P.M. Bögel, P. Upham Environmental Innovation and Societal Transitions xxx (xxxx) xxx–xxx

5

Downloaded from http://iranpaper.ir
http://www.itrans24.com/landing1.html



the justifiability of theories relying on rational choice models). The studies in the first sub-section below rely on the assumption of
deliberate behaviour, defined by rational, deliberate and mindful decisions and actions, driven by tangible and social outcomes. The
second sub-section presents theories that, in contrast to the assumption of mindful decision making, view behaviour as habitual. A
psychological norm-based lens is described in Section 3. Norm-based approaches assume that action is not motivated by tangible or
social outcomes but rather by internal drivers associated with personal norms. While the theories discussed in the first three sub-
sections focus on the individual level, the fourth sub-section presents theories that addresses theories on social interactions. The fifth
and six sub-sections show additional, specific perspectives of psychology: place psychology, as part of the geography of transitions,
and theories from social psychology on communication processing, as part of research on social acceptance studies.

As stated, the overview of theories below is not exhaustive but reflects the psychological theories most often used so far in socio-
technical transition research, with search parameters narrowly defined. The list could be extended significantly, considering the
broad range of psychological research (e.g. see Jackson’s (2005) overview on psychological theories and their application to research
on sustainable consumption). Moreover a disciplinary review in an interdisciplinary context (sociotechnical transitions for sustain-
ability) is inevitably debatable as to its parameters, the boundaries between disciplines being ‘fuzzy’ (cf. Zehr, 2015).

(1) Rational and mindful decision making
Studies in this category rely on the characterization of people as homo oeconomiucs, defined by rational, deliberate and mindful

decisions and actions. Most often these studies use the Theory of Planned Behaviour (TpB) by Ajzen (Ajzen, 1991, 2011) as a central
theoretical approach, which is probably the most popular psychological theory for (rational and mindful) behaviour change. Meta
studies also suggest that it is the most successful approach in this regard, i.e. in terms of statistically predicting behaviour (Webb
et al., 2010). The TpB relies on the assumption that how one evaluates the outcomes in terms of behaviour will determine ones’
behavioural intention and one’s behaviour itself, the so-called expectancy-value approach. It assumes that human behaviour is guided
by three factors: attitude towards the behaviour (beliefs about outcomes x outcome likelihood), social norms (beliefs about what
others think) and perceived behavioural control (beliefs about how easy or difficult it will be to carry out the behaviour in question).

Regarding fields of application, studies using TpB focus on individual behavior, often in form of consumption behaviour. The TpB
was one of the most influential approaches in the early stage of sustainable consumption research (Liu et al., 2017) and is still being
used in this regard in socio-technical transition research, e.g. regarding renewable energy system adoption by consumers. For ex-
ample, Yun and Lee (2015) coupled the socio-technical perspective with the TpB to analyze consumers’ adaption of renewable energy
systems. This study confirmed the influence of attitude, subjective norm and perceived behavioural control on consumers’ intentions
to use renewable energy systems (ibid). In addition, the authors identify variables that have an impact on attitude (social trust, social
support) and behavioural control (facilitating technical conditions). These additional findings are of particular relevance for guiding
interventions that aim at increasing behavioural intention through one of the three factors.

While the focus of the TpB is usually on the micro- (individual)-level, Brones et al. (2017) address the use of the theory to examine
changes at the organizational level. In their study, the authors analyze sustainability change, namely the integration of eco-design, at
an organizational level from a transitions perspective. The authors suggest that individual behaviour change theories should be
combined with organizational change theories for this purpose. They develop an eco-design transition framework including these
different theoretical approaches and apply it to a case study.1 Their framework is a good example of how theories from transition
research can be combined with individual behaviour change approaches. It is, however, still arguably lightly theorized in terms of the
degree of integration of the concepts.

Despite these attempts to integrate the individual in a broader framework that addresses the organizational and/or societal level,
some of the critiques of the TpB arguably remain valid and hence limit its application in socio-technical transition research without
qualification. First, the basic assumption of the theory is still the rational and mindful decision making of individuals. Yet, as several
commentators have argued in this context, mindful decision making, requiring awareness and close attention, cannot always be
assumed (Gazheli et al., 2015; Sorrell, 2015). For example, consumption behaviour is assumed to be often habitual (Audet and
Guyonnaud, 2013). The next section, therefore, discusses theoretical approaches that take these limitations into account.

Second, although social norms are reflected in the current version of the theory and, thus, considered in socio-technical transition
research using TpB (see for example Sopha et al., 2013), such use is in a rather light way (Axsen and Kurani, 2014; Jackson, 2005).
Recent research aims at overcoming this limitation by focusing on the social influence in the adoption of new environmental
technologies such as alternative fuel vehicles or solar panels. Hence Axsen and Kurani (2014) propose reflexive layers of influence:
three different layers and respective kinds of intrapersonal influence are distinguished in their framework. The first layer is the
awareness of the new technology which depends on its (societal) diffusion. In the second step, the assessment takes place, which
depends on the negotiation and interpretation of meaning of the new technology. In the third and last layer, the self-concept, the
process of reflexivity happens: “the actors links his or her (diffused) awareness and (translated) assessment of the artifact to their self-
concept or identity” (ibid, p. 851). While the framework is a valuable further step towards the integration of social influence into
individual behaviour models, it still focuses on micro level processes and further research is needed to take the broader societal
influence, e.g. cultural values, into account. We refer to this in the research agenda and we also deal with sociological perspectives on
norms subsequently.

(2) Habitualized behaviour

1 A further approach to individual behaviour change used by Brones et al., 2017, as well as many other researchers, is nudging. Nudging as a theoretical concept is
not further discussed in this review because it stems rather from behavioural economics than from psychological research. This is not to belie the value of nudging or
behavioural economics, but rather reflects the search parameters used here.
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The question of pro-environmental behaviour as deliberate behaviour versus habitualized behaviour has gained attention in socio-
technical transition research and energy research in particular. Nye et al. (2010) suggest distinguishing between different forms of
energy behaviour: deliberate energy conservation behaviour and ongoing energy-use behaviour in everyday life. Based on their
assumption that ongoing energy-use behaviour can be characterized as habituated behaviour (see also Sorrell 2015), it can be
assumed that theories that presume mindful, reflective decisions such as the TpB do not seem not applicable for this kind of be-
haviour. Nye et al. (2010) suggest that a new stream of psychological research that focuses on the social construction of identity and
consumption may be a promising way to research habitualized behaviour. The basic assumption is that identity and lifestyle aspects
are key drivers of energy behaviour. Nye et al. (2010) mention the example of air conditioning as a symbol of modern life. Likewise,
lighting can be interpreted as a symbol for prosperity. Similarly, Koutiva et al. (2017) show the influence of identity processes in
water use, being this conscious or habitual. Given the potential of identity-based theories as a means of enriching understanding of
processes relevant to transitions, in the research agenda below we present different identity-based models and discuss their potential
application.

One perspective that has much in common with this kind of psychological research is social practice theory. Although sociological
in its origins and intentions – Bourdieu (1986) as the prime advocate sought to explain social structure – in applications of social
practice theory, it is individuals who are nonetheless considered the carriers of both practices and of their social inheritance (their
habitus). Social practice theory has been increasingly widely used in sustainability research to explain habitualized behaviour (Kent,
2015). In SPT, “routine human action is understood as a product of collective social practices influenced as much by the environment
as it is by personal preferences or processes of deliberation (Kent 2015, p. 729)”. Practices are thus a key unit of analysis. However,
this also underpins one of the main critiques of Bourdieusian practice theory, namely that individual agency in the sense of self-
determination is conceived of as highly constrained: changes come from ‘above’ (Batel et al., 2016).2 In their study on automobilty,
Kent (2015) attempt to overcome this limitation by combining social practice theory with psychological theories. The authors ex-
amine how feelings, defined as bodily sensations, are an essential part of the practice of private car use, e.g. feelings of comfort and,
thus, relevant for the resilience this system. In more general terms, this seems to be a promising approach to combining sociological
approaches such as social practice theory with psychological approaches that “point to the importance of identity, lifestyles, and
‘subjective norms’ in driving everyday, ‘unthinking’ energy use (Nye et al., 2010, p. 702). The approach illustrates how a combination
of psychological and sociological theories can enlighten our understanding of energy behaviour, supporting the premise that both
psychological and sociological perspective have validity, explanatory utility and are irreducible to each other.

(3) The role of norms
In contrast to the expectancy-value approach, norm-based approaches assume that action is not motivated by tangible or social

outcomes but instead by more internal drivers associated with personal norms. Note that personal norms differ from social norms
defined in the TpB. While social norms are characterized as beliefs about what others think one should do, personal norms are an
expression of ones’ internal values. Some integrative frameworks, such as the Energy Cultures Framework, also mix personal and
social norms. With reference to the Energy Culture Framework Stephenson et al. (Stephenson et al., 2015, p. 357) provide an
example: ‘Norms are personal and social expectations about how life should be lived, including (in relation to transport) such things
as expectations about speed of travel and aspirations for car ownership.’

There are several psychological theories that focus on the normative dimension of pro-environmental behaviour, such as
Ecological Value Theory, Schwartz’s Norm Activation Theory and Stern’s Value Belief Norm Theory (for an overview see Jackson,
2005). The latter explicitly refers to the influence of values on personal norms. While theories relating to norms and values have been
widely used in research on pro-environmental behaviour they are, however, less present in socio-technical transition research. As
mentioned above, values are often implicitly referred to but only very few studies in socio-technical transition research explicitly
address value theories from psychological perspectives (Martin and Upham, 2016).

In terms of sustainability transitions research, Martin and Upham (2016) examine how citizens’ values are related to the diffusion
of grassroots social innovations, here in form of product reuse groups, based on psychological value theories, namely Schwartz’s value
theory, and also sociological value theory, in particular the theory of the collective enactment of values. This norm- and-value
approach also seems promising for the integration of psychological theories in socio-technical transition research, bridging as it does
the individual-level and the societal level perspective: values are examined from both perspectives for complementary purposes. It
might also be noted that values, in so far as they are slow-changing, are generally conceptually located at the ‘landscape’ level (cf.
Zehr (2015) on the sociological perspective on values); however, their expression is through individuals and their organizing
practices are at the regime level.

(4) The societal level: Social Representations Theory
We have already distinguished the above mentioned TpB which focuses on deliberate behaviour, driven by tangible and social

outcomes, from those theories focusing on habitualized behaviour and the strand of theories that assume that behaviour is instead
internally driven by personal norms. Another differentiation can be made between individual- and societal- level theories (Evensen
and Stedman, 2016). While the TpB is an individual-level psychological theory, social representation theory is a societal level social-
psychological theory. According to Evensen and Stedman (2016, p. 15) social representations can be described as “complex ideas,
processes and objects translated into common sense that is accessible and applicable in everyday life.” Two main processes are
relevant in social representations theory: anchoring – the linkage of new concepts, such as shale gas (Upham et al., 2015a), to existing
concepts – and objectification (the use of associated imagery and descriptive language). Both processes occur as part of

2 Giddens, 1984Giddens‘ structuration theory, which includes an emphasis on practice, affords individuals more conscious, deliberative agency.
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communication and discourse.3

There have also been several suggestions on how social representation theory could be combined with individual-level psycho-
logical theories. For example, social representation theory has also been discussed as an extension to the cultural approach, namely
the Energy Culture (EC) Framework (Sarrica et al., 2016). The EC framework is an interdisciplinary approach that already aims at
bridging the individual and the societal level (Stephenson et al., 2015). The interaction between norms (e.g. shared beliefs, habits),
material culture (availability of technologies relevant to energy use, e.g. public transport system) and energy practices is examined in
the model. Despite the integrative nature of the framework, as referred to above, some commentators still take the view that practice
theory views individuals passively: “(…) a further step is needed to achieve a more effective comprehension of the individual –
society link; the cultural factors should not been seen and studied only as external data embedded in the organization of material and
social life that influences individual feelings, judgment and behaviours but also a constitutive part of the individual mind” (Sarrica
et al., 2016, p. 3). In our view, social representations theory could be applied to achieve this integration. In social representations
theory, representations are defined as culturally and contextually situated but the theory also accounts for transformations based on
communication processes and negotiations between individuals and groups and, thus, leaves room for individual agents to act.

Another example of the combination of social representations theory with individual psychological theories is the work by
Evensen and Stedman (2016). The authors combine social representations theory with construal level theory to examine public
perceptions of shale gas development. Construal level theory implies that objects physically closer a person or nearer in time are
described in more detail and specificity. Likewise, socially-relevant activities (e.g. self-experienced) are described and thought about
in more detail than socially-distant experiences. The theory has, for example, been used to explain peoples’ perceptions of climate
change. Based on conceptual level theory and social representations theory, Evensen and Stedman (2016) show that close proximity
strengthens the relationship between perceptions of shale gas development and support for/opposition to development. This should
not be seen as offering support for a simplistic ‘NIMBY’ thesis of public objection, but is to illustrate the bringing together of
individual and social level analyses as a means of understanding public responses to energy technology.

Other socio-psychological approaches have been applied to study the role of citizen and consumer expectations and beliefs in
socio-technical transition research. Philllips and Dickie (2015) compare the narratives of people with different levels of actions
aiming at carbon reduction – e.g. use of public transport, or building or moving to an eco-house – in order to understand attitude-
behaviour gaps. The authors found that people use different narratives to deal with the dissonance aroused by differences between
environmental concern and action. Dissonances are also a relevant psychological construct regarding processing and evaluation of
new information, and are addressed in more detail in the section on “Information & persuasion”.

(5) Place attachment
The concept of place plays an important role in socio-technical transitions (cf. e.g. Feola and Nunes, 2014; Murphy and Smith,

2013; Süsser et al., 2017; Whitmarsh et al., 2015). Outside of a sociotechnical transitions frame, Devine-Wright (e.g. 2009) has
conducted an extended programme of place-related research in relation to public perceptions of new energy infrastructure. Place
identity and attachment approaches in socio-technical transition research deal with the question of how proximity to energy de-
velopment and perceived identity of places influence public’s perceptions of sustainability projects, e.g. renewable energy projects.
For example, in their study on shale gas hydraulic fracking Whitmarsh et al. (2015) find that place-based factors (location, rurality,
employment in energy industry, length of residence in area, and place attachment) have a strong influence on social acceptance of
shale gas. Feola and Nunes (2014) show the influence of place on the success of grassroots innovations, showing for example that less
successful or completely inactive transitions initiatives are more likely to be in urban areas. The authors assume that is caused in part
by the weaker local attachments in urban areas, which cannot be compensated for by global attachment. Likewise, a study by Süsser
et al. (2017) confirms the influence of place meaning on the emergence of grassroots innovations in the context of renewable
energies.

Place approaches often combine geographical and psychological factors (Devine-Wright, 2009; Whitmarsh et al., 2015) and it is
this interdisciplinary perspective that has probably favored their application in socio-technical transitions research. Another ad-
vantage of these approaches is that besides individualistic perspectives, place attachment can also be studied from societal per-
spectives (see for example Süsser et al., 2017). Devine-Wright (2009, p. 430) point out how place approaches and social re-
presentations theory could be used to this end: “Research informed by social representations theory can investigate how proposed
place changes are interpreted (via anchoring and objectification), evaluated (as threat or opportunity) and contested among in-
dividuals and between individuals and organizations (…).” Thus place approaches have been suggested by other researchers, too, as a
promising way to foster agency-related research in research on socio-technical systems (cf. Stedman, 2016). Indeed, if agency at the
individual level comes to be accounted for more often in socio-technical transition research, then the role of place and context will
probably by itself become even more important as a topic of research (cf. Bristow and Healy (2014) on the integration of the human
factor in resilience thinking).

(6) Information & persuasion
Several studies in socio-technical transition research examine how the public reacts to information on new technologies, in-

formation that often aims at increasing social acceptance (e.g. Whitmarsh et al., 2015). In social psychology, there has been intense
study of the influence of prior-held beliefs on the processing and evaluation of new information – so-called confirmation bias: „,

3 On social representations, there is relevant place- and energy-related work by Batel et al. (e.g. Batel et al., 2013), but this either did not refer to sociotechnical
transitions specifically, or is classed by Scopus as a review (Batel et al., 2016) and hence not returned in the literature search. We have taken account of these
methodological limitations in our thinking and discussion in the paper, but to relax the search terms would have resulted in an overly-large filtering task.
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Confirmation Bias‘ means that information is searched for, interpreted and remembered in such a way that it systematically impedes
the possibility that the hypothesis is rejected – that is, it fosters the immunity of the hypothesis (Oswald and Grosjean, 2004, p. 79).”
Based on cognitive dissonance theory, research on confirmation bias in social psychology research has shown that prior-held beliefs
influence information-seeking (Schulz-Hardt et al., 2000), the evaluation of information (Edwards and Smith, 1996; Fischer et al.,
2011; Lord et al., 1979) as well as the memory of information (Stangor and McMillan, 1992) in such a way that initial beliefs are
preserved.

In this connection, several studies from research on socio-technical transitions have found a gap between (high) environmental
awareness and concern and levels of action to mitigate climate change and have referred to dissonance processes in this regard (cf.
Phillips and Dickie, 2015). The discrepancies between beliefs or beliefs and behaviour are likely to cause dissonances and evoke
different strategies to reduce them, with denial of climate change being one of these. While social psychologists have studied cog-
nitive dissonance as an individual phenomenon, Cohen (2013, p. 43) suggest further examination of dissonance at the societal level,
so called “collective dissonance”. Cohen identifies collective dissonances as one factor that will lead to change processes within socio-
technical systems, as “pronounced levels of collective dissonance cannot be maintained indefinitely.” (Cohen 2013, p. 43).

More generally, Leviston et al. (2013) point to the need to account for biased processing of information due to further psycho-
logical mechanisms, e.g. the influence of risk frames or in-group/out-group differences such as the fundamental attribution error
(where consequences are attributed to individuals’ internal characteristics, without considering their circumstances (Jones and
Harris, 1967)).4 Findings from Whitmarsh et al. (2015) support this call: their experimental study confirmed not only the influence of
prior attitudes on processing and evaluation of information on sustainability topics but in addition the influence of several other
psychological factors, e.g. environmental values.

4. Discussion: current state of research and future directions

Findings from the literature review show that psychological concepts are often only implicitly referred to and few manuscripts
explicitly refer to psychological theories. Those studies that explicitly use psychological theories reveal six different psychological
perspectives on agency in transitions and related theories: 1. The assumption of rational and mindful decision making, driven mainly
by attitudes, with the Theory of Planned Behaviour most often used; 2. Habitualized behaviour, in contrast to rational and mindful
decision making, mainly analyzed via the sociological social practice theory; 3. Norm-based theories such as Schwartz’s Norm
Activation Theory assuming that behaviour is driven by personal and social norms (in contrasts to the focus on attitudes); 4. Societal
level psychological theories (in contrast to the individual-level theories mentioned above), especially social representations theory
has been proven useful in transition research; 5. Theories focusing on the importance of place and place attachment; and 6.
Communication and social psychological approaches examining information processing & persuasion.

The above theories have different fields of application and are thus applicable to different kinds of research questions. For
example, the examples presented in Section 3 show that despite the limitations of the ABC-model (Shove 2010), the Theory of
Planned Behaviour can be useful if the required preconditions are met in an analytical context, namely active and deliberate decision
making. What is problematic, however, is a mismatch of theory to context. For example, despite much of energy behaviour being
arguably habitualized, rather than driven by rational and mindful decisions, variants of the Theory of Planned Behaviour continue to
dominate in this context. One of our purposes above is to highlight that there are other psychological theories that are conceptually
closer to the systems-level concepts of transitions thinking.

Besides the arguably narrow theoretical focus of the current use of psychology in transitions contexts, another shortcoming that
the literature review reveals is the narrow empirical focus on consumer psychology and technology acceptance to date. As described
in the section on Methods and Data, the search terms psychology and socio-technical transitions were used for the literature review.
Nevertheless, the examples given for the explicit use of psychological theories in transition studies mainly refer to the topics of
consumption and technology acceptance. There are some exceptions, e.g. (Gössling et al., 2017) re EU policy officers and Brones’
(2017) re the integration of eco-design at the organizational level, overall the psychology of transitions to date appears to be the
psychology of consumption and technology acceptance.

There are reasons for this, other than perhaps disciplinary preferences. In the following section, methodological and conceptual
challenges for the integration of psychological approaches in transition research are discussed and research directions posed. Rather
than seeking to be comprehensive, we illustrate the further possibilities by highlighting two additional theoretical approaches,
namely those relating to identity and values. In addition, we illustrate how a psychology of sociotechnical transitions need not be
limited to consumption and technology acceptance.

4.1. Methodological challenges: limitations to experimental designs

Psychological approaches to drivers and barriers of relevance to transition processes tend to be rather mechanistic, based on the
analysis of a separate factor or even several factors, such as attitudes, norms and control beliefs in the TpB, but without fully taking
into account broader, societal contexts. One reason for this approach in psychology, which contrasts with the aim of socio-technical
transition research to analyze complex systems, are the methodologies dominant psychological research, namely experimental

4 This sums up the key limitation of psychological approaches to agency; the inverse applies to sociological approaches. Our premise is that use of both, sequentially
or simultaneously, should provide greater insight.
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approaches (Aronson et al., 2014). It should be noted that the experimental approach does not necessarily involve a laboratory: it is a
paradigm in which the objective is to test for causal relationships among factors. Thus a randomized experiment is defined as: “An
experiment in which units are assigned to receive the treatment or an alternative condition by a random process such as the toss of a
coin or a table of random numbers (Shadish et al., 2002, p. 12).” This approach is commonplace in psychology and is even referred to
as the “true experiment” (Shadish et al., 2002, p. 13).

The typical experimental approach in psychology differs significantly from experimental definitions used in the sociotechnical
transitions literature, notably the transition experiment (e.g. Gazheli et al., 2015; Seyfang and Haxeltine, 2012). While psychologists
highlight the advantages of their type of experiments, especially the ability to test causality by isolating psychological factors (cf.
Shadish et al., 2002), the focus on one factor limits the ability of the methodology to take into consideration the wide variety of
contextual factors in which individuals are embedded in real-life settings. Some psychologists do remark upon the implications of this
for the generalizability of results gained under such constraints. For example, concerning findings on the confirmation bias, social
psychologists (Jonas et al., 2001, p. 558) note: “However, it is not yet clear whether these results can be generalized to and thus have
implications for real-world decision making, for example, in politics or business.” In general, though, such limitations are ac-
knowledged tacitly rather than formally.

4.2. Ontological differences: the individualistic focus in mainstream psychology

Psychological approaches by nature – and especially ‘mainstream’ psychological theories such as the Theory of Planned Behaviour
– tend to deploy individualistic and cognitive paradigms (Keller et al., 2016). As stated, these tend to neglect: (a) the influence of the
environment (Sorrell, 2015); and (b) the influence of individuals on their environment (co-construction). The same holds true for the
use of other theoretical approaches that focus on the individual level, notably behavioural economics (Gazheli et al., 2015). This is
arguably one of the main reasons that individual agency has been given rather little theoretical attention in the transitions literature:
“Finally and most importantly, the focus on autonomous decision-making by individuals neglects how preferences, attitudes, ex-
pectations and behaviours are embedded in and shaped by broader physical and social systems that both enable and constrain
individual choice (Sorrell, 2015, p. 79)”. In fact, most psychological theories applied to sustainability research rely on the workable
concept of individual agency (Jackson, 2005).

This problem of not considering in depth the social systems that embed individual actions is found in other areas of related
research. Even with regard to the study of sustainable consumption, where psychological theories have been used most in transitions
contexts, Liu et al. (2017) conclude: “At the same time, some studies have tended to understand and predict sustainable consumption
at the individual level, overlooking the social and situational factors influencing consumers’ decision to act sustainably.”

In contrast, sociological approaches consider in depth the social system and are, thus, often presented as an alternative to psy-
chological approaches. The following section discusses the two disciplines in relation to socio-technical transition research and
outlines possibilities for a joint research agenda. This research agenda is further elaborated in Section 4.4, namely with regard to
theoretical perspectives that aim at bridging psychological and sociological approaches.

4.3. Sociology and psychology in socio-technical transitions: challenges and a research agenda

Sociological perspectives do of course offer accounts of human behaviour or practice. Sociological perspectives of practice,
particularly those that decline to view practice and behaviour as synonymous (Shove, 2010), take practice as the key analytic unit of
practice and view this as socio(technically) embedded and emergent. People carry practice and individuals do not exist in the sense of
independent, isolated entities. There are no contexts or external drivers impinging on people: all are viewed as endogenous to social
or sociotechnical systems (ibid). Learning is seen as a part of and in relation to the accumulation of various forms of capital and
habitus (Bourdieu, 1986). Various sociological theories – e.g. symbolic interactionism (Blumer, 1969); social construction of tech-
nology (e.g. Bijker, 2009); Habermasian discourse theory (Habermas, 1996); and institutional theories (e.g. Amenta and Ramsey,
2010) – variously address meanings, norms and cognitive frames from sociological perspectives.5 Finally, despite a vast literature on
attitudes, the evidence on attitude-behaviour correlation and consistency is mixed,6 has been so for decades and this has implications
for the psychological premise that behavioural change requires attitudinal change (Chaiklin, 2011).

Clearly, psychologists neither have a disciplinary monopoly on the phenomena that they study, nor are their perspectives and
constructs uncontested or unproblematic. Moreover, not infrequently, particularly in consumption contexts, these perspectives are
appealed to and applied in ways that blur psychological and sociological frames of reference. Noppers et al. (2014), for example, mix
sociological and psychological rationales for the importance of symbolism in consumption, particularly conspicuous consumption,
and then investigate this within a psychological frame. Practice theory is sociological in origin, but in so far as practices are what
people do, then even if practice theory does not recognise individuals as autonomous agents, from outside of its frame of reference it
appears to be dealing with what psychologists would describe as behaviour.

In general, psychological perspectives provide detail on individual-level processes that typically privilege internal (intra-in-
dividual) processes. If in doing so they unduly neglect, black-box or poorly explain context, then they are no more ‘guilty’ than are

5 We thank a reviewer for their contribution here.
6 Chaiklin (2011, p. 48) states: „The one thing that methodological advances have clarified is that attitudes have some utility in predicting behavior when it is not a

problem to the person and there is social acceptance of its expression in action.”
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accounts that privilege inter-individual processes. The more important question here is the extent to which psychological perspectives
can contribute to the study of processes that are important for sociotechnical transitions.

In this respect, what we have sought to do above is to illustrate the further relevance of even the few approaches found in the
sociotechnical sustainability transitions literature to date. The theme that links the examples is that of the detail afforded to intra-
individual processes. A counter-case would require the argument either that intra-individual processes are irrelevant to transitions
processes, or that those processes are conceptualised at such an aggregated scale, and over such extended time periods, that again
they have little relevance. Yet the widespread use of detailed case studies and the general attendance to micro-level phenomena and
activity (e.g. by entrepreneurs, innovators and users; by agencies such as intermediaries; involving political contestation in specific
contexts; or concerning the effects of specific regulation and policy on the progress of specific technologies) make it clear that the
sociotechnical, sustainability transitions literature is concerned with multi-scalar activity and also with the connections between
scales. Our purpose is to remind that individual-level processes merit closer attention as part of this, particularly, but not only, in
consumption and technology acceptance contexts.

4.4. Directions for further research: rethinking (social) psychology

Taking into account the aim of social psychology, namely to: “examine psychological processes that can be observed in all human
beings and that allow for social influences on individuals” (Aronson et al., 2014, p. 9, own translation; see also Spreng, 2017), it
becomes clear that social psychological research, at least, does offer the potential for going beyond a focus on the individual.
Moreover, this need not deploy statistical, experimental methodologies. Work on social representations (Batel et al., 2016; Upham
et al., 2015a) illustrates the potential for the application of those social psychological theories with a focus on social influences to
socio-technical transition research. This includes both where the psychology of publics as citizens and consumers is involved (Upham
et al., 2015a; Whitmarsh et al., 2015), as well as the psychology of other actors in innovation systems, such as procurers in local
government (Levidow and Upham, 2016, 2017).

We have argued that these kind of psychological theories may be particularly useful through their explanation of individual
agency within broader societal systems. To date, though, of such theories, only social representations theory has been used in
research on socio-technical transitions. In addition to the discussion above, we suggest some further options for further research
below.

First, a stream of theories identified in the literature review and that seems particularly promising for further research are those
focusing on identity; not least, because previous studies have highlighted its potential to narrow the well-known attitude-behaviour
gap (Hibbert et al., 2013). The importance of identity has already been established as part of place approaches to energy transitions.
For example, “place identity refers to ways in which physical and symbolic attributes of certain locations are contribute to an
individual’s sense of self or identity (Devine-Wright, 2009, p. 428).‘ Further research might also analyze the role of identity processes
in relation to the symbolic meaning of goods and practices and also the role of changing (evolving) identities. In this regard Mead
(1956) was one of the first to point to the socially-constructed nature of the self. Mead’s approach focuses on the role that com-
munication inherits for the construction of the social self. He argues that: “A self can arise only where there is a social process within
which this self has its initiation. It [the sense of self] arises within this process (Mead 1956, p. 42).’ Connected to Mead’s approach is
the idea that every material artefact has a symbolic meaning, meaning that has been derived through negotiation in social inter-
actions. The symbolic meaning of things is of particular relevance of consumption processes (see for example McCracken’s (1986)
meaning transfer model. From this perspective, material goods become an important part of ones’ self (Jackson, 2005) and the self-
concept, in turn motivates, behaviour.

In other contexts, previous studies confirm a strong influence of identity processes on the development of grassroots innovations
(Seyfang and Haxeltine, 2012). For example, regarding the complex relation of identity, lifestyles, symbolic meaning, air con-
ditioning can be interpreted as a symbol of modern life and domestic heating can be interpreted as a symbol of prosperity (Nye et al.,
2010). Likewise, cars have been shown to be status symbol in many different ways, closely connected to one’s self-concept (Axsen and
Kurani, 2014; Gazheli et al., 2015; Stephenson et al., 2015). Further research is, however, needed in this regard as there is only a
limited range of research that examines the symbolic meanings of new technologies from a psychological perspective, e.g. the
symbolic dimension of renewable energies and how this influences our energy behaviour (Nye et al., 2010); or the interrelation with
identity (re-)building and behaviour. Analyzing these meanings from a psychological perspective could enlighten our understanding
of interconnections between individual and collective (social) processes. Such research can be built upon the large body of research
from other approaches, e.g. STS, to derive at a comprehensive understanding of symbolic meanings.

To analyze the influence of stakeholders’ identity and identity construction on both the individual and social and societal level,
the approach of Elliott and Wattanasuwan, 1998 on identity and social-symbolic consumption seems promising. The framework
allows examination of two kinds of resources (materials and symbolic) and two kinds of processes (individual and social) in the
construction of meaning and identity and, thus, allows for combining the individual (micro), social-(meso), and societal(macro)-level,
also including references to structural factors. Underpinning such analysis is the self-concept of a person, including broad life history
and current situation. This includes current self-symbolism, e.g. car ownership as a status symbol, and personal norms. The meaning
and construction of meaning of these material goods is posited by Elliott and Wattanasuwan, 1998 as shaped by three processes: lived
experience, mediated experience and discursive elaboration. Lived experience means for example the experiences that stakeholders
have with cars with alternative propulsion technologies, e.g. limited range or a search for refueling stations. Mediated experience
relates to the presentation of symbolic resources, such as different car types, in the media. The third process, discursive elaboration,
describes the negotiating of symbolic meaning and self with relevant others, e.g. friends, family and colleagues, which results in a
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concretized meaning in relation to the self-symbolism. Discursive elaboration is influenced by and itself influences social norms and
values.

The combination of social practice theory and identity-related processes would be another way for further research in this regard
(cf. Kent, 2015). Indeed Bourdieu’s concept of habitus as a set of inherited and acquired individual competences and traits is both
individual and social, being carried by the individual but thoroughly shaped through social processes. In this respect, a Bourdieusian
perspective of agency and structure would lend itself well to generating accounts of sociotechnical change and stasis that pays
attention to individuals, but conceives of their attributed as socially-derived and reproductive of social structure.

Second, value-focused approaches seem a valuable pathway for further research, particularly (but not only) in terms of ‘landscape’
level studies. Research on the role of values in socio-technical transitions has been rare (Miller et al., 2014), but values are a core
concept in much if not most psychological work seeking to explain behaviour and also when seeking to understand cultural and
national differences (Beckers et al., 2012). Values as relatively long term phenomena tend to be located by those using the MLP at the
landscape level, perhaps reflecting the assumption of unalterability, the ‘landscape remains something of a “black box”’ (Whitmarsh,
2012, p. 485). Yet, as fundamental sustainability transitions are likely to require changes at the landscape levels in relatively short
timeframes, this perspective could be reconsidered (see for example Duru et al. (2015) re transitions in agriculture).

Examining the values held by stakeholders and their influence on transitions processes would deepen our understanding of the
landscape level. For example, societal level approaches such as Inglehart’s theory of post-materialistic value change are closely
connected to the core concerns of sustainability transitions, such as how to change consumption patterns, or even achieving a “post-
consumerism” as Cohen (2013) discuss. Questions such as how de-consumption might become an integral part of our shared values
require the application of values-related concepts. There are also potential connections to other psychological concepts such as well-
being (cf. Bowerman, 2014). Value-oriented research on socio-technical transitions could benefit from approaches to values that
involve individual as well as societal constructs and that build on theories from sociology, e.g. Inglehart’s work, as well as psy-
chology, e.g. Schwartz’s basic human values.

4.5. Rethinking the consumer focus

As the above review illustrates, the literature on individual agency in socio-technical transitions to date focuses largely on
consumers. We have noted that this contrasts with Geels’ (2012, p. 417) statement that “[t]he elements in socio-technical systems are
maintained, reproduced and changed by various actor groups (e.g. firms and industries, policy makers and politicians, consumers,
civil society, engineers and researchers)”. In line with this assumption, previous studies have identified several other social groups
that are of relevance for the dominant regimes, e.g. the automobile system. For example, concerning cars with alternative propulsion
systems, Bakker et al. (2014) identify barriers to the diffusion of electric cars on the demand side but also on the supply side. Most car
manufacturers in the EU still concentrate in incremental improvements of the combustion engine, while cars with alternative pro-
pulsion are only a small part of the portfolio (Geels 2012; Bakker et al., 2014). Some early work by Gössling (2017) indicates that –
beside the factors usually mentioned to explain resistance to change, e.g. lack of governmental support, uncertainty of the further
development of the technology – the mechanisms mentioned above, particularly identity processes, influence the action of other
actors, too, and thus function as a barrier to system change. Identity-processes are thus themselves a lock-in mechanism (see Geels,
2012 re lock-in mechanisms in the transport sector), not only on the demand side but also on the supply side. For example, change
may threaten experts’ or workers’ knowledge and status (e.g. Zapata and Nieuwenhuis, 2010, re the difference between a drop-in fuel
substitute for an internal combustion engine and an electric powertrain that renders a range of sunk investments obsolete).

Similarly via interviews with EU policy officers involved with transport policy, Gössling et al. (2017) highlight not only in-
stitutional (structural) but also individual (agency-based) barriers to change. Policy officers are restricted by inflexible rules, subject
to varying personalities and (perceived or real) external pressures influencing personal viewpoints (Gössling et al. (2017), p. 91).

While these examples illustrate the use that the application of psychological theories can have for transition research beyond its
application to studies in the field of consumption, it has to be noted that most of our experience with psychological theories in
transitions nevertheless derive from the consumption strand of research. Further research is needed to examine the adaptation of
psychological theories to the study of other social groups. For example, the instances of theory referred to above suggest that identity-
based theories are of relevance to understand organizational change in the context of socio-technical transitions, too, but the selection
and application of specific theories will need to be adapted to specific contexts.

5. Conclusions

Agency in the sense of actor behaviour in the socio-technical, sustainability transitions literature has mostly been addressed in
collective contexts and at collective levels, with relative neglect of the psycho-social processes of both individuals per se and of
individuals in their social context. We have documented and discussed the ways in which actor psychology is described and theorised
in the said literature, both implicitly and explicitly. While actor motivation and behaviour are often implicitly referred to, these are
rarely theorised explicitly using psychological concepts. Furthermore, so far, only a small set of psychological theories has been
applied to transitions research, and mainly those with an individualistic focus such as the Theory of Planned Behaviour.

We have discussed reasons for the lack of integration of psychological theories in sociotechnical transitions thinking, of which the
predominance of rational choice models in contemporary behavioural psychology – which rely on the assumption of individual
agency and emphasise cognition – are identified as possible factors. Nonetheless we have shown the range of social psychological
theories that have been used in socio-technical transitions research and that take a different approach to the “ABC-model” of
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psychology. Concerning an agenda for further research, we strengthen the case for the application of further these psychological
theories such as identity-based, value-based or socio-cognitive psychological approaches that seem promising for bridging individual
and social levels. The above suggestions for further research on the psychology of agents in socio-technical transitions are inevitably
illustrative rather than comprehensive. In principle, one could traverse the depth and breadth of psychology for further connections.

Nonetheless, the literature review and analysis of barriers for integration of psychological theories also show that there are – and
probably always will be – limits regarding the incorporation of psychology in transition research. If we take into account Geels and
Schot’s (2010) characteristics of transitions, namely (1) co-evolution and multiple changes in socio-technical systems or config-
urations; (2) multi-actors interactions between social groups including firms, user groups, scientific communities, policy makers,
social movements and special interest groups; (3) ‘radical’ change in terms of scope and of change (not speed); (4) long-term pro-
cesses over 40–50 years periods, then while there are some aspects beyond those presented in the literature review that psychology
could add to transition research, e.g. theories on symbolic consumption and identity (re-)building could help understand mechanisms
of co-evolution, there are also aspects for which other disciplines are more suitable, e.g. the analysis of multi-actor interactions on the
system-level. Thus, our key argument is most definitely not for the superiority of psychology for transition research, but for its
complementary value in particular contexts. As such, we would concur with, for example, Davis (1993), that making use of both
psychological and sociological accounts in understanding human behaviour is likely to have greater explanatory potential than
making use of one discipline alone.
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