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ABSTRACT

In the next decade, transition researchers need to embrace perspectives, theories, and methods from the scientific field of psychology. An integrative
research approach that covers the individual, group, and system level, executed in interdisciplinary research teams is necessary for more effective
analysis and applications of sustainability transition processes.

1. Transitions and psychology

Transitions are very complex, their trajectories are deeply uncertain and they require all actors involved to change their behaviour.
Behaviour can be defined as “... activities in response to external or internal stimuli, including objectively observable activities, introspectively
observable activities, and nonconscious processes.” (American Psychological Association 2021a; 2021b). In energy transitions, for
example, citizens and organisations need to accept new infrastructure systems, and policymakers have to design policies that push for
technological, system, and social innovations.

It is extremely challenging, though, to accomplish behavioural change in transitions. The underlying processes are difficult to
identify and vary widely, which is reflected in the various scientific disciplines active in this domain. Prominent examples include
behavioural economics investigating how people make economic choices adhering to concepts like utility, aversions, and preferences
(e.g. Cialdini, 2018), and sociology providing the societal context where behaviour is routinized (i.e., Social Practice Theory, Reck-
witz, 2002). A scientific field that can bring these approaches together is psychology. Psychologists from several subfields — including
social and cognitive psychology — explore, test, and analyse the biological, cognitive, emotional, personal, and social processes or
stimuli underlying human behaviour (American Psychological Association 2021b).

In this paper, we claim that psychology is needed to analyse the processes underlying behaviour change in sustainable transitions
and to design policy tools to interact with them. More specifically, psychology can (1) improve the scientific understanding of the
behavioural structures of decision-makers, and thus (2) increase the effectiveness of decision-making processes and interventions that
seek to support behavioural change. Furthermore, (3) psychology facilitates formalization and modelling of decision-making pro-
cesses, for example for informed policy analysis and policymaking.

Stakeholders dealing with behaviour in sustainability transitions value the insights provided by psychology (e.g., Williamson et al.,
2018); an appreciation visible in the emergence of behavioural units in public and private organisations. However, perspectives on the
relation between psychology and the broader system are underdeveloped in general which could be detrimental for sustainability
transitions.
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2. Integrated research approach

To better understand and study actor behaviour in transitions, transition research needs to integrate psychological perspectives,
theories, and methods. Below, we will explain why and how.

2.1. Perspectives

System and transition researchers traditionally focus on the collective agency (group-level behaviour) or the system-level
behaviour emerging from many lower-level events (e.g. Ackoff, 1971). Psychologists tend to focus on individual and group-level
behaviour. An integrated research approach with all three levels of analysis - individual, groups, and the system - can enrich
research, models, and policies on behaviour change (e.g., Bogel and Upham, 2018). By going back and forth between a zoomed-out
perspective on the societal issues and a zoomed-in perspective on the behaviour and interactions of stakeholders (e.g., Bujold et al.,
2020) such an integrated approach can be used to find explanations for behavioural processes while acknowledging that they are
rooted in large-scale socio-technical systems (Hughes, 1987), including their political, (socio)-economic, institutional, and techno-
logical characteristics, and rich context (e.g., Nielsen et al., 2021).

2.2. Theory

System researchers in the technology and infrastructure domains in particular call for formalized psychological theories to better
understand and study actor behaviour (Squazzoni et al., 2020). These psychological theories are useful when fully integrated with
theories capturing the larger context in which the behaviour takes place (e.g., de Vries, 2020). For example, theories on technology
acceptance, social norms, and behavioural intention can improve models on the adoption decisions and use patterns of residential heat
pumps, while theory on the regulation of the infrastructure and the organization of the heating market is required to provide the
necessary conditions for those modelled decisions.

An integrated model that includes these theories is beneficial for policy-making because it covers technology, design, availability,
prices of, and rules governing a specific technology, the infrastructures that permit and support correct use, and psychological drivers
and barriers regarding perception and technology uptake (or rejection).

2.3. Research methods

Traditional psychology methods with a focus on isolated and static factors, including questionnaires and (lab) experiments, are
insufficient to grasp the global complexity and dynamics of sustainability transitions (e.g., Bogel and Upham, 2018). A mix of
quantitative and qualitative research methods, however, that captures the behaviours of multiple actors on different levels of analysis
is useful.

Table 1 shows examples of research methodology on the various levels (system, group, individual), from which selections can be
mixed in itinerary processes; in this case for residential heating transitions.

3. Challenges

In sum, an integrative research approach is needed to capture, predict, and influence behaviour in transition processes. Psychology
is indispensable for this. However, integrating psychology in transition research comes with challenges. First, the research paradigms
differ: transition researchers tend to practice an interpretative, holistic style and psychologists an empirical, positivistic style. This
makes it difficult to design research. Second, there are traditionally different views on the construct of behaviour, which makes it a
challenge to select and merge the most appropriate theories. A third challenge is to capture irrational human behaviour in compu-
tational transition models. Transition researchers might be interested in modelling general behaviour patterns and psychologists in

Table 1
Integrated research approach on behaviour in transitions on the system, group, and individual level.
Level Examples of research methodology Examples of research methodology in heating transitions
System Observation of behaviour in society Gas phase-out transition goals are not met. Heat pump adoption rates are low.
System Model simulation of interventions Simulate the system-level outcome of individual actor behaviour under hypothetical
conditions, including possible interventions.
System Field testing and monitoring interventions Interventions are implemented and monitored. The adoption of heat pumps is
measured.
Group Design and experimental testing of interventions Compare services and policies that affect hassle, the conservativeness of installers, and
align the decision-making processes of policymakers. Pick best practice.
Individual ~ Analysis of behaviours — and their underlying Hassle is a barrier for homeowners to adopt. Installers give conservative advice.
psychological mechanisms - within a theoretical Policymakers’ decisions on the national and local levels are not aligned.
framework
Individual ~ Empirical assessment and formalization of mechanisms Large-scale questionnaires and expert interviews. Draft of a formalized model.

that drive behaviour
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individualistic differences and exceptions. Agreement is needed to translate models into effective (mass) policies.

These challenges call for team science and truly interdisciplinary research teams that are flexible and willing to compromise to deal
with the tension between fundamental and applied research, have open conversations and are not afraid for confrontations. A new
shared language can support this: an unequivocal language on multi-actor behaviour of systems in transition that is understood and
mastered by researchers and practitioners from different backgrounds and disciplines. With this paper, we invite you to develop this
language with us: who joins us?
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