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Background

Responding to the global, regional and local challenges imposed by climate change
and energy supply security, the EU and its Member States have set ambitious goals
regarding de-carbonisation of energy production and consumption to realise a
sustainable energy transition in its Energy Union. To reach these goals, a range of
end users need to take and support many different actions, including investing in
renewable energy sources and technologies, increasing the energy efficiency of
buildings and appliances, and changing energy use behaviour into energy saving
practices and habits. Therefore, Social Sciences and Humanities (SSH) have a key role to
play to address these issues.
The European Platform for Energy Research in the Socio-economic Nexus (PERSON)
brings together independent SSH experts from all over Europe who represent the top
of research on energy in their field. PERSON was established as a result of the Brussels
expert meeting in June 2014 during the European Sustainable Energy Week 2014.
PERSON aims to establish a dialogue platform that integrates knowledge on ways to
encourage a sustainable energy transition among different SSH disciplines, and fosters
knowledge sharing between SSH scientists, governments, industry and civil society.
For this purpose, PERSON will draft an integrated overview of SSH knowledge on
energy issues, published in the State of the Societal Energy Union (exp. 2017). Besides,
PERSON will develop a Strategic Integrated Research Agenda on SSH and energy on a
yearly basis.
The first Strategic Integrated Research Agenda was presented in Brussels during the
European Sustainable Energy Week in June 2014, and was focused on the disciplines
of psychology and economy. After that, the PERSON Platform has actively strived
to involve additional disciplines from SSH. As a reflection of the expanded PERSON
Platform, we now present the second Strategic Integrated Research Agenda. This
present Strategic Integrated Research Agenda includes topics from a wider range of
SSH, including anthropology, economics, law, marketing & communication, philosophy,
political sciences, psychology, sociology, social aspects of engineering and (spatial)
planning.
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The importance of SSH
in the energy debate
It is very likely that consumers will play a different role in new sustainable energy
systems. Consumers will play a more active role in sustainable energy systems as
they will be involved in the production and trade of energy, and become so-called
prosumers. This is likely to affect their involvement in energy issues and their energy
behaviour in important ways. To increase the efficiency of sustainable energy systems
that more strongly rely on intermittent renewables, substantial changes in energy
demand are required. Consumers need to be empowered to realise such changes,
and changes should be supported by the public. Hence, consumers are a key yet often
neglected player in sustainable energy transitions.
Besides, various other actors play an important role in realising a sustainable energy
transition. Governments, industry, and civil society not only need to adopt sustainable
energy practices, but can also facilitate and support sustainable energy behaviours by
consumers and prosumers. Therefore, changes are needed at many different levels in
society, including social, political, institutional, legal and cultural changes.
Although extant research has started to deal with all the mentioned challenges,
the current SSH literature and data is fragmented and contain gaps that need to
be addressed. The need for more Social Sciences and Humanities research on the
transitions to sustainable energy systems is widely advocated, and is seen as pivotal
to address the key challenges we face in making a successful transition to sustainable
energy systems (Clayton et al., 2015a, 2015b; Hackmann et al., 2014; ISSC, 2013;
Sovacool, 2014; Weaver et al., 2014). More research is needed on which factors affect
a range of behaviours by various actors that influence current and future energy
production and consumption.
Below, we identify key questions to be addressed that have been identified by excellent
SSH scholars from different EU countries who have been studying energy issues for
many years. These questions reflect three main research themes. First, it is key to
understand which factors encourage different stakeholders to engage in sustainable
energy use actions. Second, it seems unlikely that actors will engage in the necessary
changes in time without additional inducements. Hence, governments at all levels
need to implement policies including regulations, standards, rules and economic and
social incentives that facilitate the transformation to sustainable energy systems. A key
question is which interventions are most effective in realising these goals, and which
factors enhance their effects. Third, energy policies may raise resistance. Also, new
energy systems and technologies need to be acceptable to potential users and to
communities. Therefore, it is important to increase our understanding of which factors
affect public support, and how public concerns can best be addressed.
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To effectively address these issues, a multi-method approach is needed. Furthermore,
given the international challenges that have to be dealt with, these issues need to
be studied from an intercultural perspective. Besides, as energy-related actions
depend on many factors, including individual, social, situational, institutional, legal,
economic, technological and cultural factors, these issues need to be studied from an
interdisciplinary perspective. Finally, we describe the expected societal impact and
added value for the EU.
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Research themes

1. Understanding energy use behaviour
Various studies have been conducted to better understand energy use. Research has
mostly produced knowledge of everyday energy-related behaviours and practices
by individuals and households (Stern et al., 2016). Some important research gaps
in the literature can be identified. First, given its high impact on total (fossil) energy
demand, it is important to have a better understanding of drivers and impediments of
household energy investments that reduce fossil energy use, including investments
in sustainable energy production (e.g., solar panels), building renovation, insulation,
energy management systems, as well as fuel-efficient and alternative fuel (including
electric) vehicles.
Next, we need to study individual, social, cultural, contextual and institutional factors
influencing the adoption of sustainable innovations and technologies across space
and time, and identify which factors predict whether individuals, households and
organisations will adopt different technologies, and if so, whether they are likely to
be early or late adopters. Furthermore, we need to understand path dependencies
and the inertia of energy systems against (sustainable) changes, and how to prevent
or overcome ‘lock-in’ effects that inhibit a sustainable energy transition. This implies
that a multilevel perspective on socio-technical innovations and technologies is
needed, as to understand which changes in political and legal regulations, governance
strategies, prices, and attitudes, norms and preferences are needed to encourage
the adoption and use of sustainable technologies and innovations. Also, we need
a better understanding of the ways in which people and technology interact with
respect to the sustainable use of energy. Technology can act as an intermediary,
amplifier, determinant and promoter of sustainable energy use. We need to examine
the dialectical relationship between people and technology, and study people as
a producer of technology and innovation as well as a product of technology and
innovation.
Moreover, research on how different types of behaviours (e.g., everyday energy-use
behaviour, investments, as well as policy acceptability) are linked and how broader
lifestyle effects can be realised is still emerging. A key question in this respect is whether
and to what extent rebound and spillover effects may occur, and particularly how
positive spillover can be promoted (Truelove, Carrico, Weber, Raimi, & Vandenbergh,
2014). For example, how can we prevent that energy saving actions lead to additional
energy demand (e.g., increased driving when switching to a more fuel efficient car, or
use financial savings of energy conservation measures to go on a holiday by plane)? Will
engagement in energy saving actions provide a license to refrain from other energy-
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saving actions (i.e., “negative spillover”), and if so, under which conditions is this most
likely to be the case? More importantly, under which conditions is “positive spillover”
more likely, in which case actors will engage in many different energy-saving actions
over and again, which is needed to realise a truly sustainable energy transition?
Furthermore, it is important to better understand the ways in which general factors such
as values and cultural factors may affect many different behaviours at once, and under
which conditions they are more likely to do so. Research suggests that so-called selftranscendence values that reflect concern with others, nature and the environment may
be an important factor in this respect. Yet, people do not seem to consistently act upon
these values, as reflected in a so-called value-behaviour gap. Hence, understanding
which factors cause the value-behaviour gap, and which factors induce actors to act
more consistently upon their self-transcendence values may improve the chances of
influencing many behaviours in different situations through single types of intervention
rather than merely seeking to influence behaviours one at a time. Moreover, we need to
understand how values and norms are formed and transformed in different societies.
Individuals are products of social, political, cultural and ideological contexts that may
affect their environmental behaviour in important ways. Because of this, it is important
to understand the impact of cultural variability in Europe, and to study how social and
cultural factors affect behaviour, vis-à-vis individual factors. We need to study to what
extent beliefs and behaviour are affected by different cultural layers, ranging from
the global, national, regional, and group level, including specific groups like families
and companies. One important topic in this respect is that cultures may have different
assumptions about the relationship between human beings and nature, which may have
important implications for preferences and actions of different actors.
In addition, more research is needed into the effects of judgements and decision
biases on energy-related behaviour of various actors. Such biases can inhibit adequate
judgements and optimal decisions. Important questions to be addressed are which
judgmental biases inhibit sustainable energy behaviour, and which processes underlie
such decision-making. Based on this, improved decision and choice frames can be
developed and tested leading to more accurate assessments of consequences of
energy behaviours, which will encourage sustainable energy use.
Important biases in decision-making exist not only among individuals and households,
but also among firms and in decision-making by politicians. For example, even though
the need for transition to renewable energy sources is widely acknowledged, many
governments use much more money on subsidies for fossil fuels than for renewable
energy sources (IEA, 2012). Although some policy makers and experts acknowledge
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such inconsistencies in policies, they seem reluctant to change relevant policies
(such as subsidies), suggesting irrational decision-making is taking place. We need to
understand which mechanisms underlie this supposed irrationality in policy making,
and which biases play a role here, as to enhance the overall effects and cost-efficiency
of energy policies.
Hence, we not only need a better understanding of factors influencing energy use of
individuals and households, but also of organisations and institutions. Organisations,
including commercial, governmental and non-profits, account for a major share of total
energy use. We need to understand which factors affect energy use in the operational
practices of organisations as well as which factors influence the likelihood that
organisations facilitate energy savings among their clients by designing and marketing
sustainable energy alternatives. For example, we need to study which factors affect
procurement as to create enabling environments. A relevant factor here may be how
the mission of an organisation, such as the extent to which organisations prioritise profit
generation versus corporate environmental sustainability, affects their energy use and
CO2 emissions.

2. Promoting sustainable energy use behaviour
Various studies have evaluated the effects of interventions aimed at promoting
sustainable energy use. Most of these studies examined the effects of informational
strategies and economic incentives on individual or household energy use behaviour
(for reviews see Abrahamse, Steg, Vlek, & Rothengatter, 2005; Abrahamse & Steg,
2013; Bolderdijk & Steg, 2015; Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009).
These studies provided first insights in how to promote energy conservation and
factors underlying the effects of interventions on energy conservation. However, some
important questions remain.
First, more research is needed into the effects of social norms and social networks on
sustainable energy use, and the conditions under which such strategies seem most
effective. A meta-analysis suggests that social influence strategies are particularly
effective when they involve social interaction (Abrahamse & Steg, 2013). Promising
developments in this respect are local initiatives and self-organisation to promote
sustainable energy use. However, it is unclear to what extent and under which
conditions such bottom-up initiatives can be effective, and whether they are more
effective than top-down policies. Research is needed to examine under which
conditions local initiatives can be a successful driver of change, and which policies,
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institutional changes, governance structures, and legal regimes are needed to support
such changes. This requires not only insight into factors that drive energy behaviour,
but also into factors that influence the willingness to take initiative or join a local energy
initiative. Furthermore, it asks for a more thorough understanding of how collectives
that are formed from the bottom-up function and sustain. This collective level of human
behaviour has so far mostly been neglected in energy research.
Second, more research is needed into effective ways to strengthen intrinsic motivation
to act pro-environmentally. Recent research suggests that people are intrinsically
motivated to do the right thing and to protect the environment, which elicits positive
feelings. We need to better understand how such intrinsic motivation can be fostered
and strengthened. A first strategy would be to increase the relative strength of
biospheric (or more generally, self-transcendence) values, as acting pro-environmentally
is likely to be particularly intrinsically rewarding to those who strongly value others
and the environment. Although some studies revealed that value strength can change
over time, little is known about how such changes can be realised, and under which
conditions people are likely to reconsider the prioritisation of their values. A second
strategy would be to employ situational factors that make actors focus on doing
the right thing and protecting the environment. There is some initial evidence how
situational factors can promote sustainable energy behaviour, but more systematic
research is needed to test this account more thoroughly (Steg et al., 2014).
Third, smart grids that increasingly rely on renewables provide the opportunity to
inform, involve, and engage consumers by providing them information about their
energy use, as well about the consequences thereof, including financial costs and
carbon emissions. We need to understand how to best design and convey such
feedback to motivate consumers to reduce their energy use and to balance their energy
demand and production as to increase the efficiency of smart grids. More generally, we
need to examine how to best design energy-related information to increase energy
literacy, and identify potential misinterpretations to enhance the understanding and
persuasiveness of such information. Not only the effects of written information should
be considered, but also effects of images or ambient feedback. Also, appropriate legal
frameworks need to be developed to support the effective functioning of smart grids.
Fourth, we need to better understand the psychological and behavioural effects of
energy policies that aim to change the context in which decisions are made as to make
energy saving behaviour more attractive or feasible, including pricing policies, laws
and legal regulations, and changes in infrastructure and technologies. More particularly,
we need to increase our understanding of the conditions under which such strategies
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are most effective, how negative side effects can be prevented, and the role of
governments and other actors in creating incentives for various actors. Here, questions
like confidence in long-term commitments by the State to govern towards new energy
sources are key. Lock-in effects of previous policy decisions and institutional frameworks
in place is a further, related, issue, which may give rise to policy conflicts that need to
be solved. More generally, we need to examine the interactions among energy policies
and between energy and other policies across sectors and levels, and to examine how
policy coherence can be enhanced by realising policy synergies and preventing policy
conflicts. This includes environmental policy integration, where a multisector approach
and multi-level governance is followed, and interests of policy actors at different levels
are negotiated. Also, we need to understand to what extent regulatory frameworks need
to be adapted or introduced to facilitate sustainable energy transitions. An example
is the need to develop regulatory frameworks that encourage and enable private and
local sustainable energy initiatives.
As indicated above, we not only need a better understanding of how to change
behaviour of individuals and households, but also how to change actions by firms and
organisations. How can we create successful business models for sustainable energy
innovations and energy systems, and which governmental policies are needed to secure
profitability of innovative energy business? The energy transformation already has a
huge impact on the economy where incumbent power producers face the erosion
of the capital base due to zero marginal cost producing solar panels and windmills.
This impacts on the incentives to develop and invest in demand management,
storage facilities and (reserve) capacity. Therefore, it is of crucial importance to study
different business models, industry transformation, start-ups, upscaling, collaboration
between small and larger firms and academia and governments in connection with the
sustainable energy transition. This highly connects with the financing challenge for the
sustainable energy transition. Who is willing to make the required investments and at
what price? Are institutional investors willing to participate, do we need public funding,
what is the scope and potential for crowd-sourcing?
Another promising research venue is the analysis of decision-making, assessment and
valuation process and principles in case of unclarity about emerging technologies and/
or environment of business. Here, the study of institutional context and arrangements,
(in)formal regulation, cooperatives, governance, inter-organisational networks,
the commons, open innovation processes, and ownership of responsibility are of
importance. Examples are the roles of different business models in energy generation
(Van der Schoor & Scholtens, 2015), and the interaction between different types of
energy generation, such as electricity sourced from renewables and from fossil fuels
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(Mulder & Scholtens, 2013). Furthermore, we need to understand how the technological
transition from centralised non-renewable sources to many small and highly diverse
decentralised energy facilities can be supported via institutional changes. Here, highly
industrialised and developed countries can potentially learn from the developing
world, where the energy system (including institutional arrangements for governing and
coordinating it) is mostly small scale and highly diversified.
There is a need for more research on tools and decision aids for improving energy
policies, including how decision makers could employ intuitive and deliberative
thinking to improve decisions and climate policy choices, and the effectiveness of
experiential methods like simulations, games, imaging and movies in improving
our understanding and perception of climate change processes. Also, we need to
understand factors influencing the effects of participative and interactive policy making
that may enhance civic engagement, and policy learning in relation to energy policy
integration. More research is needed on the dynamics of energy transition across levels,
through a multi-level governance lens.
Not only is it important to understand which policies are effective in changing behaviour
of various actors, and why these policies are effective, but it is evenly important to
examine how current policies and governance structures inhibit sustainable energy
behaviour of various actors. How could for example law and legal reform be used to
remove important barriers for sustainable energy behaviours?
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3. Acceptability of sustainable energy systems and policies
Potential effective energy policies and innovations may not be implemented because
of lack of public and political support. Therefore, it is crucial to better understand
which factors affect the level of support for energy policies, energy systems, energy
infrastructure and innovations. As yet, studies on acceptability are fragmented, and
general processes influencing acceptability are not well understood. A recent review
proposed that public support depends on perceived costs, risks and benefits of the
relevant entity, which in turn depends on complex interaction between individual factors
(including values, trust) and situational factors (Perlaviciute & Steg, 2014). A systematic
test of how such interactions affect acceptability of many different components of
sustainable energy systems is needed. Also, we need to study whether similar processes
underlie acceptability judgements of different actors. Furthermore, we need to
understand how public concerns about energy policies and innovations can best be
addressed, for example by providing information on possible risks, costs and benefits,
by changing characteristics of policies and innovations, or by facilitating and enhancing
public engagement.
Research concerning acceptability of and support for energy policies needs to
be extended to their perceived legitimacy, which turns on issues of fairness and
responsibility. Notably, the acceptability of energy policies depends in part on their
perceived legitimacy. Therefore, it is important to understand which factors affect
perceived legitimacy and fairness of policies. European Policy documents often stress
the importance of fairness as well as of citizens’ involvement in the energy transition,
but such notions are rarely developed (see, for instance the EC’s State of the Energy
Union, 2015). Therefore there is an urgent need to give further content to the role of
fairness in this context. Core questions are: Who bears what burdens and why this
person or institution? Philosophical analyses of climate justice in general and energy
fairness in particular provide frameworks for answering these questions (Caney, 2014;
Jones, Sovacool, & Sidortsov, 2015). In any particular context, it is of crucial importance
to actively involve citizens. A fair treatment of citizens requires that they be recognized
as players whose views and interests have to be taken seriously (Gutmann, 2009). Thus,
the perceived legitimacy of energy policies depends in part on citizen participation.
Research is needed on which factors encourage such citizen participation, how such
participative processes can best be organised (e.g., via deliberative processes), and
how important and valuable they take their responsibility.
It is important to better understand the main factors driving acceptability of siting and
design of installations, as public opposition to renewable energy developments and
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related grid projects are a major barrier to a sustainable energy transition. In particular,
we need to better understand how to improve decision-making, communication
and procedural issues (on a local and national level) related to siting and design of
installations.
Also, research is needed into the acceptability of energy policies aimed to improve
the context in which energy choices are made, including new energy standards,
energy labelling and energy-related taxes and subsidies, nudges (e.g., defaults), and
the acceptability of policy measures facilitating a transition to a more energy efficient
transportation system. Also, acceptability of technologies that aim to increase efficiency
of smart grids should be studied. In particular, more knowledge is needed on how to
effectively address privacy concerns when data on energy production and use should
be shared. In addition, more research is needed into the acceptability of smart grid
technologies that aim to improve the matching of production and use of energy, as to
increase the efficiency of the system. For example, under which conditions are people
likely to accept automated control systems that can steer energy use from a distance,
how can we meet people’s need to feel in control over the relevant systems, and which
factors affect trust in the relevant systems? Which individual and design factors affect
acceptability of storage technologies, such as batteries and electric vehicles? Which
legal frameworks are needed to support such new technologies and to secure privacy
protection?
The continuing growth in global consumption in both material and economic terms
contributes to environmental degradation, but in the industrialised countries it
apparently contributes little to our wellbeing. Research has identified a complex and
interacting set of causes of consumption growth (Thøgersen, 2014). Understanding how
people may live a satisfactory life with less has major practical and policy implications
for the environment, economic development, and energy security issues. More insight is
needed into alternative models of prosperity and sustainable growth, and the extent to
which these models are acceptable to different actors. Research is needed to develop
alternative economic models on the link between energy consumption and wellbeing.
Besides public support, it is important to consider political support for sustainable
energy policies and a sustainable energy transition. It is important to understand which
factors and processes underlie political decision making on sustainable energy policies
that may slow down or threaten a sustainable energy transition. In this respect, it is also
important to study novel institutional dimensions, in particular the role of court-based
policy making, next to traditional legislative policy making.
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Research approach

Multi-method approach
The issues above should be studied following a multi-method approach, including
historical studies, archival research, experimental studies, field studies, correlational
studies, and qualitative studies. Also, cross-sectional and longitudinal studies are
needed to get a thorough understanding of the issues at stake, and to examine which
factors underlie changes in perceptions, preferences and behaviour related to energy
over time. To evaluate interventions aimed to promote sustainable energy use, ideally,
results of experimental groups should be compared to a control group not exposed to
the intervention, and factors underlying effects on the short and long term should be
examined. Such a multi-method approach will enhance internal and external validity of
findings.

Cross-cultural research
Energy transition require changes on a global level, in Europe and all nations around
the world. New technologies and energy systems are currently developed within
Europe. The development is mainly based on research and expertise in specific
European countries and regions. However, they often will be implemented in European
countries and regions with very different cultures. To date, the introduction of many new
energy solutions fail in different cultural contexts because people for example do not
use them. Thus, it is crucial to increase our understanding of specific cultural factors
to facilitate a sustainable energy transition across Europe and world-wide. These crosscultural differences are important to develop effective policies and implementations
across Europe.
In addition, even outside Europe this insight is important to successfully export
innovations to new markets. Especially in Africa new markets are opening up for millions
of people who so far do not have access to energy. Research is needed to provide
concrete guidelines on how to design and implement culturally-robust programmes
that result in the successful adoption of new energy systems, which in turn facilitate
a sustainable energy transition worldwide. Besides, developing countries have
implemented small scale and divergent energy systems; these may yield important
lessons for developed countries on how to implement and support decentralised
renewable energy systems, and on which governance regimes may be needed to
support such changes. Also, research is needed on possible conflicts of interest
between different countries that inhibit a sustainable energy transition, and ways to
realise solutions in which costs and benefits are distributed in a fair way.
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Interdisciplinary research
In 2007 Schoot Uiterkamp and Vlek already argued that “Collaboration between the
natural and social (environmental) sciences is necessary to understand the complex
nature of the problems, to experience the ways in which different contributions can
be made from different disciplinary backgrounds, and to offer policymakers a more
complete understanding and corresponding set of tools (e.g., technical and behavioral,
individual and organisational) for addressing and preventing policy problems in
real-life practice.” In 2016, some progress has been made in this respect, but we still
face major challenges to realise truly interdisciplinary research and networks.
Interdisciplinary research is needed as many different players, markets, institutions, and
technologies influence different actors in sustainable energy systems, the opportunities
actors face, as well as costs and benefits of different sustainable energy concepts
offered. Conceptual frameworks are needed that integrate key theories and findings
from different SSH disciplines, and to facilitate collaboration between SSH research and
other disciplines, including natural sciences and engineering.
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Expected impact

SSH research on energy will improve and accelerate the decision-making and planning
processes needed to realise a sustainable energy transition that is acceptable, feasible
and (cost-)efficient and secures quality of life of citizens. Such research will refine
and increase effectiveness and acceptability in both design and implementation of
behavioural intervention strategies to promote sustainable energy transitions in Europe
and elsewhere, including promotion of renewable energy sources, investments in
energy saving technologies and refurbishments, and energy-saving behaviours and
practices.
It is important to defragment SSH research on energy to enhance future scientific SSH
research as well as societal impact. Equally important, we need to significantly improve
the position of SSH research in the energy transition debate, and facilitate the effective
use of this knowledge in policy and practice in order to maximise its impact on a
sustainable energy transition.
Furthermore, it is needed to strengthen the dialogue between SSH and other sciences
(like engineering and natural sciences) as well as practice by thematically indicating the
interdisciplinary cross-overs between the SSH disciplines. This will strongly contribute
to the energy transition debate and bring innovative insights to the table that bring
forward new solutions for the challenges related to the transition to a low-carbon
energy system.
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Added value to the EU

To successfully implement its ambitious long-term energy transition strategy, the EU
and its Member States urgently need better knowledge on the social and behavioural
dimension of energy systems. The proposed research will increase theoretical
knowledge about different actors’ readiness to change their behaviours and to accept
policies and technological and system changes. This will help to design practical
recommendations and guidelines on how to develop and proceed with the sustainable
energy transition. Public and political acceptability is needed for a fast realisation of a
sustainable energy transition.
The EU would also profit from cross-cultural research in countries within the EU that
are less represented in the energy transition debate, and in in developing countries
worldwide. In doing so, European companies who produce and sell these technologies
would learn how to best reach the new market and adopt their marketing and
systems to the local needs. Also, the EU could strengthen its position with respect to
a sustainable energy transition in EU countries that are less represented in the energy
transition debate and in developing countries in which the population is growing
rapidly.
By integrating insights, thereby strengthening the value of SSH research in energyissues as indicated in this Strategic Integrated Research Agenda, SSH research will
contribute to innovation and the mitigation of environmental challenges, as well as to
overall economic and social progress of Europe that will promote (social) innovation
and overall quality of life. From an integrated SSH research approach, innovative
products and services can be developed which will contribute to mitigating climate
change while at the same time improving employment conditions, equality and social
inclusion, since new markets will be developed by bringing worlds together that until
now have been mostly apart from each other. Particularly the integrative approach
provides important new insights.
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