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European Commission, Joint Research Centre, Ispra, Italy

The Climate Change urgency requires a swift reduction of energy consumption. One way
to achieve this is through increased energy efficiency. Over the past decades, the debate
on how to encourage energy efficiency has been guided by the
physical-technical-economic model, which has a strong focus on technologies and
cost savings, and in which human behaviour has been seen as a ftrivial factor.
However, the advent of behavioural economics has started enabling the integration of
the human factor also into energy efficiency policy. Still, this integration is only in its infancy.
While the perspectives taken by economics and behavioural sciences enable to capture
the individual dimension of energy efficiency as a problem of individual choice, the
collective and social aspect of energy efficiency is still largely overlooked on the energy
policy agenda. With its emphasis on how social structures interpenetrate individual actions
and construction of reality, sociology offers an additional important insight that goes
beyond the identification of barriers-drivers underlying investment choices. This paper
aims to increase policy makers’ awareness of complementary disciplinary resources, on
which they can draw to better define and address the problems associated to energy
efficiency. Second, it provides a case to develop an interdisciplinary perspective as a basis
to develop a more scientifically valid and socially relevant energy efficiency policy advice.

Keywords: energy policy, economics, sociology, behavioural sciences, interdisciplinarity

INTRODUCTION

The Paris Agreement calls for a stabilisation of global temperature within this century well below 2 C.
This will require a swift reduction of energy consumption. In this fight against climate change, the
pivotal role that energy efficiency (EE) plays is recognised worldwide. In particular, EE is seen as a
“win-win” solution, enabling not only to reduce greenhouse emissions and investments in energy
infrastructures, but also to improve citizens’ budgeting capacities (Stadelmann, 2017; Taylor et al.,
2010) and wellbeing, including the reduction of energy poverty (Fawcett and Killip, 2019).
Prominent institutions, such as the IPCC' and the IEA? have acknowledged EE as a means to
curb energy demand and enhance energy savings. Notably, the European Union has identified EE as
a priority in the decarbonisation scenarios advanced in the Energy Roadmap 2050° and in the
European Green Deal”, where a 50% reduction of the final energy consumed is expected compared to

'https://www.ipcc.ch/sr15/chapter/chapter-4/.
*https://www.iea.org/reports/energy-efficiency-2020.
*https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52011DC0885.
*https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf.
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2005. A large portion of this reduction is expected to be achieved
in the building sector, in particular in the residential sector. This
is due to the fact that 40% of the total EU final consumption is
associated to the building sector, where residential buildings
account for 25% (Tsemekidi Tzeiranaki et al., 2019).

The EE policy goal is not free from challenges. In particular,
the actual rate of adoption of EE lags far behind the rate suggested
by cost and potential studies and the cost/benefits analyses, which
assume that citizens always choose the most profitable option for
themselves (Nauclér and Enkvist, 2009), the so-called energy
efficiency gap (Hirst and Brown, 1990; Jaffe and Stavins, 1994).
However, as Stern (Stern and Stern, 2007) stated, ‘it is difficult to
explain low take up of EE as purely a rational response to
investment under uncertainty’.

Being unable to explain this gap as a purely economic
phenomenon, scientists have extensively investigated the decision-
making process related to EE investments, especially at individual
level, adopting different disciplinary perspectives (reviewed by, e.g.,
(Lutzenhiser, 1993; Wilson and Dowlatabadi, 2007; Lopes et al,
2012; Schleich et al., 2016). However, despite such multidisciplinary
contributions, EE policy has mostly been guided by perspectives
focusing on costs, discount rates, drivers and barriers, disregarding
other factors accounting for the interconnection between social
systems and people (Lutzenhiser, 2014) or overlooking how
citizens actually think about the problem of efficiency in energy
use (Labanca and Bertoldi, 2018). This suggests that EE policy would
highly benefit from including sociological perspectives.

Without a lens enabling to capture the connection between
social structures (like social classes) and justice, EE policy
interventions might not only worsen existing inequalities
(Sovacool, 2021), but also fail to reflect society’s needs (Pereira
and Saltelli, 2017). Therefore, EE policy should also aim to be
guided by perspectives explicitly accounting for social issues, like
those retaining knowledge as socially constructed (Lutzenhiser,
2014). However, integrating multiple perspectives and translating
them into practice is challenging, because of an “information gap”
in policy on how to best apply policy (Axon et al., 2018).

This paper aims to contribute to close this “information gap”
by increasing policy makers’ awareness of the co-existence of
complementary disciplinary social science perspectives to better
define and address EE challenges at individual level’.

The paper first outlines the current concepts and interventions
used to understand and promote EE investments. Then, in
Section 3, it introduces the sociological perspective as a
complementary perspective on which EE policy-makers can
draw. Section 4 outlines a call for a more interdisciplinary
perspective to inform EE policy. Finally Section 5 concludes.

THE CURRENT APPROACH TO EE
POLICY-MAKING

The problem of the EE gap has been a prominent topic in energy
policy debates, given that its reduction is assumed to provide

*The paper does not focus on organizations.
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“win-win” opportunities, creating a need to identify the potential
causes and select the right instrument for policy interventions
(Allcott and Greenstone, 2012; Schubert and Stadelmann, 2015).
As an example, in the European Union the focus on the EE gap has
been dominating since the nineties, resulting in the adoption of
several programmes to remove barriers to optimal energy efficiency
investments (Labanca and Bertoldi, 2018; Economidou et al., 2020).

Within this frame, policy makers strived to adopt the scientific
approach to policy-making, informed both by the evidence
provided by scientific theories to understand how to address the
EE gap (the so-called evidence-based approach), and stakeholders’
consultation and lobbying mediated with policy priorities.

These official policy-making narratives, assuming citizens’
participation in the public sphere through optimal decisions
that policy makers should enable, not only placed emphasis on
individual behaviour change (Lennon et al., 2020), but also
shaped the demand for useful scientific insights, in particular
those assuming the individual as an abstract entity reacting to
policies with changes in their discount rate and disjointed from a
complex society (Batel et al., 2016).

For decades, energy policy has been mainly informed by
science, technology, engineering and mathematics (STEM)
disciplines, as a response to the diffused narrative pushing for
technology development (Sovacool et al, 2015), discounting
other studies in energy-related social sciences highlighting how
fundamental the human and social factors are in shaping energy
demand (Lutzenhiser, 1993; Wilhite et al., 2000).

Fortunately, with the exception of (neoclassical) economics,
which has always been treated as the most “sciency” of the social
sciences and thus entitled to inform the policy table as a STEM
subject, social science disciplines (such as behavioural sciences)
have now recently started feeding into the energy policy debates
by incorporating the human factor (Foulds and Robison, 2018).

Because EE adoption is understood as an optimal investment
decision that individuals often fail to make (Schubert and
Stadelmann, 2015), the insights from economics and lately also
from behavioural sciences® (Foulds and Robison, 2018; Loewenstein
and Chater, 2017) have been instrumental to identify the decisional
barriers and drivers underlying the EE gap, and the instruments
required to close it. In the following subsections, we present an
overview of these barriers and drivers (see Table 1, Section 2.1 and
Section 2.2), and instruments (see Tables 2, 3 and Section 2.3),
resulting from a narrative review based on the categorizations of
previous studies (e.g. Jackson, 2005; Wilson and Dowlatabadi, 2007;
Gillingham et al, 2009; Gillingham and Palmer, 2014; Bertoldi,
2020) and the authors’ experience working at the interface between
science and energy efficiency policy for 30 years.

Barriers to EE Investments

Market Failures

In neoclassical economics, investing in EE is assumed to be a discrete
choice, and individuals are assumed to choose the appliance only if
that is the most rational option available. In doing so, individuals are

“i.e. the disciplines that systematically study human behaviour, such as behavioural
economics and psychology.
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TABLE 1 | “Summary of barriers and drivers”.

Barriers

Neoclassical Economics Imperfect information
Split Incentives
Credit Constraints
Regulatory Failures
Behavioural Economics

Incorrect Beliefs

Present-biased and Reference-dependent preferences

Barriers, Societal Needs and Policies

Drivers

Economic Savings

Pro-Environmental Preferences

Status quo bias, limited Attention

Psychology

Intentions
Values, norms and morals
Emotions

TABLE 2 | “Summary of Traditional Interventions promoting EE adoption”.

Category

Financial Instruments Subsidies, Rebates

Tax credits and reductions
Loan rebates

EE Standards

Energy Labels

Energy Audits

Information Programs

Regulatory Instruments
Information Instruments

Augmented with insights
from behavioural sciences

Targeting based on motivations

Framing based on level of loss aversion

Reducing loss perceptions from investment

Accounting for time preferences in the estimation to improve evaluation of welfare effects
Simplifying and making relevant information visible

Referring to a descriptive norm

TABLE 3 | “Summary of nudges and boosts promoting EE”.
Category

Nudges Changing Defaults

Changing option-related effort
Changing option consequences
Providing reminder

Promoting commitment
Promoting core competencies

Reducing cognitive costs

Boosts

assumed to be capable to take into account the benefits that the
service accrues, even though these energy savings are delayed in the
future. An implication of these assumptions is that completely
rational individuals would always choose to invest in EE, given
that this is economically optimal. However, they fail to invest in
EE because of the way the market is structured (Gillingham et al,
2009). Some of the current market barriers are the result of “market
failures,” which are assumed to need to be corrected (Bertoldi, 2020):

i) imperfect information (individuals lack or have imperfect
knowledge on EE, and collecting information is generally
not free (transaction costs (Sanstad and Howarth, 1994));

ii) split incentives (these arise when the tenant has incomplete
information about the service (EE of the building), and the
landlord underinvests in the EE of the property, for fear of
being unable to recoup the costs of investments through rent
(Gillingham et al., 2012; Palm and Reindl, 2018; Cattaneo, 2019));

iii) credit constraints (individuals do not have enough financial
resources or access to the necessary credit to sustain the high
up-front costs (Golove and Eto, 1996));

Example

Setting by default the furnishing of new buildings with energy-saving light bulbs
Decreasing financial effort by enabling to pay EE measures with generated savings
Providing options to self-present when EE measures increase social status
Reminding with information about the visit date and time of the energy audit
Embedding mild commitment to reach saving targets in dedicated accounts
Training on energy-financial literacy

Presenting information in a graphical way, rather than in a numerical way

iv) regulatory failures (energy prices might fail to reflect their
true cost, due to regulatory failures or non-inclusion of
negative externalities, like pollution (Brown, 2001)).

Yet, market failures are not the sole reason why individuals fail
to invest in EE (Stern and Stern, 2007).

Behavioural Failures

Neoclassical economics proved to model human behaviour
unsatisfactorily and to be invalid to make policy predictions.
Therefore, for the past few decades, the scientific and policy
debates have started exploiting a new framework that explains the
factors that cause behaviour: behavioural economics (Camerer,
2003). Within this framework, additional barriers emerged as
factors preventing individuals to invest in EE: “behavioural
failures™. These are the result of the way individuals cope
with complex decisions (Tversky and Kahneman, 1974). In

’i.e. deviations from the assumptions of rational choice (Shogren and Taylor, 2008).

Frontiers in Energy Research | www.frontiersin.org

February 2022 | Volume 9 | Article 804091


https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

particular, as individuals are bounded rational (Simon, 1955,
1957), they use shortcuts, the so-called heuristics, but often these
lead individuals to make suboptimal decisions, such as failing to
optimally invest in EE. Here, we provide an overview of the
behavioural failures explaining why individuals do not invest in EE
(under the categorisation of (DellaVigna, 2009), non-standard
preferences, non-standard beliefs and non-standard decision-making).

Non-Standard Preferences (Reference-Dependent
Preferences, Present-Biased Preferences)

Due to loss aversion®, individuals are less willing to invest in EE if
they perceive the investment could generate a potential loss (such
as less comfort, or lack of energy savings (Heutel, 2019)).
Individuals can also be less willing to invest in EE because of
their limited ability of planning ahead (Ballinger et al., 2003) or
debt aversion (Schleich et al., 2019), given that investing in EE is
associated to benefits that will materialize in the future.

Non-Standard Decision-Making (Status Quo Bias, Limited
Attention)

Due to status quo bias’, individuals might prefer to maintain and
overuse the current stock of appliances instead of investing in EE
(Schubert and Stadelmann, 2015). This is particularly true when a
psychological commitment to costly investments exists (sunk cost
fallacy), culminating in an overuse of current appliances to
amortize investment costs (Blasch and Daminato, 2020). In
addition, individuals might decide not to invest in EE because
their choice is driven by the salient attributes of the available
information (DellaVigna, 2009), like high up-front prices.

Non-Standard Beliefs (Incorrect Beliefs About the Future)
Individuals are less likely to invest in EE, when they have
incorrect beliefs over the future benefits of an energy efficient
technology (Allcott and Greenstone, 2012).

Drivers of EE Investments

Pro-Environmental Preferences

The empirical and experimental evidence underlying behavioural
economics proved that, in addition to displaying cognitive
deviations from rational choice assumptions, individuals also
display motivational deviations: namely their degree of self-
interest and motivations can differ (Sacco and Zarri, 2003).
For the EE case, this heterogeneity in motivations suggests
that there might be additional non-economic drivers of the
decision to invest. More specifically, a difference can occur in
the ways individuals care about the environment (i.e. they display
“pro-environmental preferences”) (Schleich et al., 2016), due to
(Frey and Stutzer, 2006)) I) impure altruism (“warm glow”10
(Andreoni, 1989)), 2) pure altruism (“pro-social orientation™"'

%i.e., individuals evaluate decision outcomes in terms of gains and losses relative to
areference point, usually the status quo, and evaluate losses to be larger than equal-
sized gains(Tversky and Kahneman, 1979, 1981).

’i.e., a tendency to choose options that maintain the current situation.

e. individuals receive a positive emotional response from the mere act of
adopting measures that benefit the environment.

i.e. individuals care about the level of actual environmental protection achieved.

Barriers, Societal Needs and Policies

(Bénabou and Tirole, 2006)), 3) personal norms*?, (Festinger,
1957; Akerlof and Kranton, 2000) and 4) social norms'® (Elster,
1989; Bicchieri, 2005).

Assessing the underlying motivations behind why individuals
care about the environment is also crucial to understanding
sources of rebound effects (Ruzzenenti and Bertoldi, 2017;
Belaid et al, 2020). For example, in addition to the reduced
service cost arising from technological improvements, an
additional potential source of rebound effects is moral
licensing (Diitschke et al, 2018), which “occurs when past
moral behaviour makes people more likely to do potentially
immoral things without worrying about feeling or appearing
immoral” (Monin and Jordan, 2009). Therefore, if individuals
are motivated to invest in EE because they attach a moral value to
it (i.e. they think that is the right thing to do), it is likely that there
will be higher rebound effects following their investment decision
(i.e. they will feel entitled to consume more electricity to heat their
apartment or to adopt an inefficient appliance later on).

Antecedents

While the (neoclassical and behavioural) economic models focus
on the features characterising the decision situation and the
incentive structure that might promote or inhibit the decision
to invest in EE, the psychological perspective often focuses on
uncovering the antecedents driving behaviour. Below we provide
an overview of the antecedents, which fits the categorisation of
(Steg and Vlek, 2009) (intentions, moral and norms, and
emotions). In doing so, we focus only on some exemplary
psychological theories.

Intentions

Within the Theory of Planned Behaviour (TPB, (Ajzen, 1991)),
behaviour is the result of a deliberate process where individuals
compare the costs and benefits associated to a certain choice, and
the key driver of behaviour is the “intention” to act. More
specifically, “intention to act” is influenced by:

- Attitude towards behaviour, which results from the
individual beliefs and the evaluation of consequences
associated to the behaviour;

- Perceived behavioural control, which is the perceived
difficulty to engage in behaviour;

- Subjective norm, which is the perceived (dis)approval of
behaviour by relevant reference persons (e.g. family, friends,
colleagues).

Under this theory, individuals are more willing to invest in EE
if 1) their beliefs and evaluation of the consequences of EE are
positive, 2) they perceive the investment as a doable task, and 3)
they think their relevant peers will approve of it.

i.e. individuals are willing to protect the environment because they think it is a
good way to comply with the scripts of their identity.

Pie. individuals think that their relevant group thinks it is appropriate to protect
the environment, and anticipate social disapproval if they decide otherwise.
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Values, Norms and Morals

Another key driver of pro-environmental behaviour according to
Stern and Dietz (Stern and Dietz, 1994), and Schultz (Schultz,
2001) are “values.” In particular, individuals who display altruistic,
prosocial, self-transcendent and biospheric values (Nordlund and
Garvill, 2002; De Groot and Steg, 2010); Schultz and Zelezny, 1999,
Ates, 2020) are more willing to invest in EE.

Similarly, individuals who display moral obligation towards
the environment are more willing to invest in EE (Value Beliefs
Norms Theory, VBN (Stern, 2000)). This is activated by the level
of responsibility that one wants to assume towards the
environment, prompted by the awareness of the consequences
of his/her own action on the environment, which is directly
related to one’s core values.

A driver related to personal norms and values is social norms.
According to the theory of Normative Conduct (Cialdini et al.,
1990, 1991), social norms operate through two distinct channels:
descriptive (what most people do) and injunctive (what ought to
be done). When these norms are salient, they can drive EE
investments, e.g. when individuals know that their relevant
peers have already invested in EE (Cialdini and Goldstein, 2004).

Emotions

By acting as filters for new information, “emotions” enable to focus
attention on goals, needs and values, and set the stage for subsequent
behaviours. Therefore, when information prompts positive
emotions, it can lead individuals to engage in pro-environmental
behaviours, such as investing in EE (Brosch et al., 2014).

Encouraging EE Investments

The extensive literature on EE policy evaluation (for reviews of
this literature, see, e.g., (Gillingham et al., 2009; Tietenberg, 2009;
Gillingham and Palmer, 2014) proves that several public policies
have been implemented to promote EE mainly informed by
insights from economics and more recently from behavioural
sciences too (Schubert and Stadelmann, 2015; Foulds and
Robison, 2018).

In particular, with the advent of behavioural economics, the
reasons for intervening at the policy level could rely no longer
only on economic grounds (to correct market failures), but also
on behavioural grounds (to correct behavioural failures)
(Loewenstein and Chater, 2017; Belaid and Joumni, 2020).
Since then, across the world, including in Europe (Baggio
et al, 2021), insights from behavioural sciences started to be
incorporated in the implementation of traditional instruments to
augment their efficacy (Loewenstein and Chater, 2017), and to
enrich the policy toolbox with additional instruments in several
policy areas (Sousa Lourenco et al., 2016). However, these
approaches often take individuals in isolation from specific
contexts (Foulds and Robison, 2018). In the following section
we provide an overview of the instruments promoting EE.

Financial Instruments

Financial incentives consist of subsidies, tax credits, tax
deductions, rebates or loan subsidies (Gillingham et al., 2009;
Bertoldi et al., 2021.). Traditionally, these were implemented with
the assumption that individuals would be more willing to invest

Barriers, Societal Needs and Policies

in EE if financial motivation was provided to cope with high-up
front costs. However, insights from behavioural sciences suggest
that individuals are not only sensitive to monetary incentives of
taxes and subsidies, but also to how these are framed. As an
example, subsidies and tax credits can be more effective than an
equivalent tax (Hassett and Metcalf, 1995; Bertoldi et al., 2013).

Insights from behavioural sciences also suggest that the
effectiveness of financial depends on the
motivations they target. As an example, the provision of an
extrinsic (monetary) motivation to invest in EE could have a
backfiring effect on those individuals who are already intrinsically
motivated (e.g. because of altruism and warm glow) to invest in
EE (Frey and others, 1997; Gneezy and Rustichini, 2000).
Therefore, an effective intervention preventing such a
crowding-out effect would complement financial incentives
with messages that crowd-in intrinsic motivation, like those
encouraging to invest in EE as a way to protect the
environment (Hilton et al., 2014).

incentives

Regulatory Instruments

By imposing bans on products that do not meet certain criteria,
regulatory instruments change the options available to
consumers. In the context of EE, these have been implemented
as product standards, in order to set a minimum level of EE, like
for HVAC systems and insulation measures (Cass and Shove,
2018), and light bulbs (Frondel and Lohmann, 2011). As
standards are usually implemented based on ex-ante estimates
of cost and benefits (i.e. energy savings) resulting from implicit
modelling assumptions on individual behaviour, they do not
usually consider welfare losses from reduced available options
or the rebound effect. Insights from behavioural sciences, like that
individuals display non-standard time preferences, can be
incorporated in the evaluation of welfare effects and better
informs the choice of standards (Tsvetanov and Segerson, 2014).

Informational Instruments

Information instruments disclose technical information, such as
energy savings, mainly through labels, audits and information
programs. These were traditionally implemented with the
assumption that individuals would be more willing to invest in
EE if provided with more information. However, insights from
behavioural sciences point that individuals are not only sensitive
to the availability of relevant information, but also to how it is
framed. These insights from behavioural sciences can magnify the
impact of informational interventions, by improving the
presentation of “decision-relevant information” (Minscher
et al,, 2016), such as making operating costs salient at the
point of purchase (Newell and Siikamaki, 2014).

Nudges
Insights from behavioural sciences have enriched the policy
toolbox with additional instruments, such as nudges'®. These

“i.e. interventions that target “any aspect of the choice architecture that alters
people’s behaviour in a predictable way without forbidding any options or
significantly changing their economic incentives” (Thaler and Sunstein, 2008).
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enable to directly address the behavioural failures preventing
individuals to execute on their intentions to invest in EE, by
altering the decision structure or by assisting the decision
(Miinscher et al,, 2016). An exemplary nudge is changing the
effort required to select the desired policy option. This can be
achieved for example by furnishing new buildings with energy-
saving light bulbs by default (Alberini et al, 2013), or by
decreasing the perceived financial effort to invest in EE
(Miinscher et al,, 2016). Changing the decision structure by
connecting the choice of options with social consequences
(Miinscher et al., 2016), like enabling to increase social status
(Griskevicius et al.,, 2010), can also be an effective nudge to
promote EE investments. Nudges that assist decision makers
are commitment devices, reminders and goal settings (Miinscher
etal., 2016). As an example, sending reminders with information
on the date and time of energy audits can be an effective way to
increase the final audit uptake (Gillingham and Tsvetanov, 2018).
Also, providing individuals with a planning aid or prompting
them to make a plan can be effective at helping individuals switch
to more energy efficient appliances (Madrian, 2014).

Boosts

Differently from nudges, boosts are interventions that do not
target behaviour, but competencies, with the aim to empower
individuals to make complex decisions (Griine-Yanoff and
Hertwig, 2016; Hertwig, 2017; Hertwig and Ryall, 2020), like
investing in EE. As an example, training providing some basic
financial concepts, in addition to knowledge on energy-related
issues, can boost the necessary skills to make complex
calculations, helping appreciate the benefits of EE and make a
well-informed investment decision (Blasch et al., 2017).

A COMPLEMENTARY APPROACH TO
INFORM EE POLICY-MAKING

Scientists” and policy makers’ debates so far have predominantly
focused on the EE problem of suboptimal adoption (Schubert and
Stadelmann, 2015). Reflecting a positivist approach to social
problems, where the aim is to find their causal factors and
potential cure (Harris, 2013), these debates aimed to identify
the factors that cause individuals to (fail to) invest in EE (Shove,
2010), focusing on individual choice. However, positivism is not
the only approach to understand reality. The constructionist
approach advanced by the sociological analysis of social
problems seeks to understand how problems are socially
constructed (Heiner, 2002). As an example, the problem that
citizens are expected to make optimal consumption decisions for
themselves and the environment can be constructed by the
institutionalization of individualizing approaches (Batel et al.,
2016).

The sociological perspective underlines that, having evolved to
live in societies, individuals are not actors that make decisions
independently from their context, but “encultured” actors (Hoff
and Stiglitz, 2016). Preferences, perceptions and values are not
exogenously given, but endogenously shaped by the places to which
individuals are accustomed. These places produce mental models,

Barriers, Societal Needs and Policies

meanings, worldviews and narratives that “shape the way we attend
to, interpret, remember, and respond emotionally to the
information we encounter and possess” ((DiMaggio, 1997), p. 274).

In sociology, the focus is, thus, not on individual choice, but on
social structures, such as laws, cultures and habitual practices of
meaningful groups, and socially-designed physical structures
(Galvin, 2020), as these shape how individuals think, what
they want and what they do (Giddens, 1979, 1984). With its
emphasis on the construction of reality and generation of
meanings, the constructivist approach contrasts the positivist
one, which assumes reality as objective (Alvesson and
Skoldberg, 2009). In particular, by opining that reality is
constructed by the observer, it suggests that there might be a
multiplicity of constructed, even contradictory, realities (Aliyu
etal., 2014). As for the problem of EE, not only different experts,
but also laypeople, might have different perspectives on EE, shaped
by the meanings and representations of the groups they are part of
(Batel et al, 2016). Similarly to scientists, who see problems
through their intellectual frameworks made of scientific norms
that shape their way of knowing (Mauser et al, 2013), the
knowledge of laypeople is not necessarily idiosyncratic, but
mediated by their specific-context experience (Ingold, 2011).
Therefore, uncovering the multiplicity of these perspectives on
EE might enable to provide a deeper understanding of how EE can
be conceived as a problem or solution.

By tracking how social structures interpenetrate individual
actions and social issues, the sociological lens can enable policy
makers to become more aware of the connection between social
structures and justice issues (Sovacool and Dworkin, 2015). As an
example, policy makers can recognise that certain groups of
individuals are disproportionately affected by the legacy of an
unjust social structure (e.g. classes, identities) and thus advance
more justice-aware policies (Sovacool et al., 2017).

The following section illustrates how focusing on social
structures enables to capture the social construction of how
individuals understand and practice EE. To do so, we use two
exemplary social structures, which have received particular
attention in the energy-sociological academic debate.

Social Structures
Practices
Practices are an example of social structures and the focus of Social
practice theory (Shove et al., 2012). While the words “behaviour”
and “practice” are often used interchangeably (Shove, 2010), and
recently behaviour change has also been approached through the
adoption of “a practice lens” (DellaValle et al.,, 2018), practices
differ from the positivist conceptualisation of behaviour, being
emergent, endogenous and dynamic social entities that capture
their carriers (people) and that, at the same time, need a sufficient
number of carriers to constantly reproduce them (Shove, 2003).
There are different approaches to understand the key elements
of practices and among those that have received great attention in
the energy-sociological debate the one advanced by Shove stands
out. Within this approach, energy is not used for its own sake, but
is part of accomplishing practices, like keeping warm and cool,
which people value as aspects of their everyday life (Warde, 2005).
Therefore, rather than seeing one-shot decisions as

Frontiers in Energy Research | www.frontiersin.org

February 2022 | Volume 9 | Article 804091


https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

decontextualised, the practices associated to EE are analysed
through the lens of the routines and activities shared with
family and friends that constitute life at home (Wilson et al,
2015). In particular, practices can be understood by looking at the
physical aspects of performing a practice (material-structure),
meanings associated to the practice, and competences needed to
perform the practice (Shove and Pantzar, 2005).

Tracking the constituents of socially shared energy practices
might enable policy makers not only to acknowledge different
representations underlying energy demand (Hargreaves and
Middlemiss, 2020), but also to understand how to reorganise
technological outputs and associated shared meanings and
competences in a socially relevant way (Labanca and Bertoldi,
2018). When a practice is socially valid, people need to feel
competent in performing it, under the fear of being stigmatised
(Hards, 2013). As an example, in warm (cold) climates, it is key for a
host to being able to keep their home cold(warm) (Wilhite and
Lutzenhiser, 1999; Hitchings and Lee, 2008). Therefore, when
practices are technologically mediated it is crucial to acknowledge
that changes to infrastructures and technologies might reconfigure
individuals’ interpretations of values, meanings, competences and, in
turn, their practices (Shove Ea, 2003).

Regulations and changes in material structures, such as those
enabled by technological innovation in lighting and ventilation,
have the potential to construct more sustainable practices related
to indoor comfort (Shove E., 2003). But this process can be
inhibited if previous practices filled with socially shared
meanings, competences and values are not taken into account
(i.e. lights do not only illuminate but also create ambience and
safety (Crosbie and Guy, 2008); airing rooms in the morning is
perceived as healthy (DellaValle et al., 2018)).

Also, when accounted for, social practices might explain
several phenomena, like the prebound effect. As an example,
the energy poor might moderate the effects of heat (cold) by
performing a range of practices that are often ignored in the one-
size-fits-all response with appliances (Strengers and Maller,
2011). As a result, the energy poor might consume far less
energy than predicted by techno-centric estimates(i.e. they are
forced to underheat (undercool) their homes to save money
(Sunikka-Blank and Galvin, 2012)).

Social Classes

Another prominent social structure is social class. The class,
determined by the individual’s resources (capital)'®, produces a
character (ie. dispositions, sense of self) (habitus) that elicits
certain behaviours in the social reality (fields) where agents seek
profit or status (Bourdieu, 1987). The primary class division is
between those who have high and low total capital (Bourdieu,
1987). According to the social theories of vertical and horizontal
diffusion (Bartiaux et al., 2016), highly visible practices16 (such as

1>a social group that is defined in a social space by the quantity and the proportion
of available social, cultural and economic resources (Bourdieu, 1987).
!Practices are here understood as practices that involve consumption,
conservation, or generation of energy, as synonymous of behaviour, rather than
social practices.
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installing solar panels (Keirstead, 2007)) diffuse from the upper to
the middle and the lower class for status concerns (Bartiaux, 2008).
The vertical diffusion of status has been applied to explain the
adoption of socially visible and costly energy-saving practices,
wherein lower class individuals, who wish to ascend to a higher
class, adopt practices usually performed by the upper class
(McMeekin and Tomlinson, 1997; Jensen, 2005; Bartiaux, 2008).

Conversely, non-visible practices (such as insulating one’s
home) diffuse horizontally, namely they diffuse among
individuals connected in the same network (Rogers, 2010),
through casual conversation, and thanks to reciprocal feeling
of trust (Berelson et al, 1968). In particular, interpersonal
communication can boost both energy conservation
behaviours (Yavas and Riecken, 1981; Shama, 1983), and
engagement in EE (Emirbayer and Mische, 1998; McMichael
and Shipworth, 2013).

Understanding how EE investments diffuse across and within
social classes can help advance justice-aware energy policy
(Sovacool et al, 2017), by allowing for more comprehensive
policy choices (Sovacool and Dworkin, 2015). As an example,
costly non-visible practices (such as insulating one’s home) might
not diffuse easily horizontally among lower classes because of
unequal access to finance and information (e.g. they face more
hurdles due to power and cognitive constrains in the acquisition
of information and subsidies (DellaValle and Sareen, 2020)). To
avoid policies worsening these inequalities, it is thus crucial to
adopt a lens capturing the connection between social classes and
justice (Sovacool, 2021). As an example, renovation projects that
disregard potential distributional effects might yield the
“renoviction” effect: lower class households are more likely to
live in energy-inefficient houses (Poortinga et al., 2003) but after
renovation they become less affordable, and households are
forced to dislocate to more affordable but less efficient housing
(Grossmann, 2019).

DISCUSSION

The dominant problem in contemporary EE policy is framed as a
one of individual choice (Lutzenhiser, 2014). Such a frame
positions policy makers as enablers, whose role is to create the
conditions for citizens to optimally invest in EE (Shove, 2010).
Within this frame, policy makers face the challenge to identify
which insights from the available scientific knowledge are more
appropriate to reach the objective of “closing the EE gap” by
changing behaviour (Schubert and Stadelmann, 2015). However,
this particular representation of the EE problem may not be as
socially relevant as it could be.

At the same time, this frame positions the insights from
economics and behavioural sciences as useful at identifying
factors underlying the EE gap, and those from sociology at
“taking social norms a bit more seriously as influences on
behaviour” ((Jackson, 2005), p.55).

As suggested by Whitmarsh et al. (Whitmarsh et al., 2011), the
fact that concept of practices reminds that action is partly due to
norms and institutions suggests a point of intersection between
sociological and individualizing approaches (i.e. behavioural
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sciences also acknowledge that social norms and identities affect
behaviour (Whitmarsh et al., 2011)). This puts forward the
possibility to integrate these different perspectives and to
address more effectively the problem of the EE gap, something
that has already proven successful in the contexts of energy
consumption and sustainable transition (Nye et al., 2010). The
constructivist paradigm underlying the sociological perspective
highlights that reality and problems, including the EE gap issue,
can be socially constructed (Harris, 2013).

By bringing about unique perspectives that enable to see a
problem from different angles (Whitmarsh et al., 2011), the
fundamental differences between sociology, economics and
behavioural sciences enable to better capture the complexity
surrounding EE. As an example, by focusing on the types of
heuristics that individuals use to make decisions under
complexity, the behavioural science perspective may help
policy-makers become aware whether their perceptions of
social problems are accurate or whether they form
judgements about citizens’ needs overrelying on specific
heuristics or interpretations of the world (Bergan and
Fitzpatrick, 2021). The constructivist paradigm underlying
the sociological perspective highlights that reality and
problems, including the EE gap issue, can be socially
constructed (Harris, 2013).

For example, citizens’ experiences, values and meanings
connected with their homes might shape their understanding
about how to achieve coolth and warmth (Chersoni et al,
forthcoming; Harputlugil and de Wilde, 2021), e.g. the energy
poor might perform a range of practices to moderate the effects of
heat (cold) (Strengers and Maller, 2011). Disregarding these
needs and practices will lead to dismiss critical factors useful
not only to determine what is relevant to solve the problem (e.g.
How to promote the uptake of renovation and other EE
measures?), but also for a better understanding of the problem
itself (e.g. Is EE the only solution to improve comfort?).
Therefore, to give EE policy advice more scientific validity and
more social relevance, it is paramount to be mindful of which
evidence is used in EE policy making. Practically, to make
political decisions that are scientifically valid and socially
relevant, policy makers can initiate a reflexive process that
closely examines the paradigms of current policy agendas
through the lenses of different social science perspectives, with
representatives of different social sciences disciplines. This
process will not only enable them to become more aware of
the different intellectual resources but also of the different societal
perspectives that could inform policy solutions and provide
additional evidence about society’s needs (Funtowicz and
Ravetz, 1993).

There are, however, challenges that need to be considered.
As an example, scientists need to engage in critical thinking to
become aware of their disciplinary guiding epistemological
assumptions and methodological practices (Ramadier, 2004).
While these challenges might keep this call an unfulfilled
project, practical examples suggest that in some contexts
there are examples of progress along these lines. In
particular, there have been attempts to nurture critical
thinking - through the implementation of strategies
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fostering multi-disciplinary collaborations across teams
(Pereira and Saltelli, 2017) and conversations challenging
current narratives.

CONCLUSION

The Climate Change challenge calls for a swift reduction of
energy consumption. One way to achieve this is through
increased energy efficiency.

So far the debate on how to encourage energy efficiency has
been guided by scientific insights that help understand how to
remove barriers and promote drivers of the decision to optimally
invest in EE.

Only recently, the integration of the human factor started
being integrated into energy efficiency policy, complementing the
physical-technical-economic approach, which has a strong focus
on technologies and cost savings.

However, not only the integration of the human factor
through the use of social sciences is at its infancy, but also the
representation of the problem of EE adoption only as a problem
of individual choice might be partial and socially irrelevant.

While the perspectives taken by economics and behavioural
sciences enable to capture the individual dimension of energy
efficiency as a problem of individual choice, the collective and
social aspect of energy efficiency is still largely overlooked on the
EE policy agenda.

By using a narrative review approach, this paper presented key
energy-related social science concepts, to increase policy makers’
awareness of complementary disciplinary resources, on which
they can draw to better define and address the problems
associated to EE. First, it presents sociology as an approach
that complements the dominant economic-behavioural science
one, which policy makers can draw from to better define and
address the problems associated to EE. In particular, by
highlighting that problems can be socially constructed, the
sociological perspective warns that as social structures
interpenetrate individual actions and construction of reality,
EE policy needs to look beyond barriers, market and
behavioural failures.

Second, this paper highlighted the need for a critical account of
evidence use in EE policy, and that an interdisciplinary
endeavour, through the exploitation of insights from
complementary social sciences, is likely to give policy advice
more scientific validity and more social relevance. While
developing such an approach is not free from challenges, some
promising examples suggest that this project could already be
tested in some contexts.

To accomplish the goal of translating different theoretical
insights in a workable way for policy makers, this paper
synthetized different academic works using the narrative
review approach. Because of that, the resulting findings could
be biased towards the authors’ experience in the field (Sovacool
et al., 2018). Therefore, future research should adopt other
methodologies, such as expert interviews with representatives
of different disciplines. This would also enable to better explore
the feasibility of such an interdisciplinary endeavour.

Frontiers in Energy Research | www.frontiersin.org

February 2022 | Volume 9 | Article 804091


https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

AUTHOR CONTRIBUTIONS

Conception and design of study: NDV and PB. Writing—Original
Draft: NDV. Writing—Review and Editing: PB.

REFERENCES

Ajzen, L. (1991). The Theory of Planned Behavior. Organizational Behav. Hum.
Decis. Process. 50 (2), 179-211. doi:10.1016/0749-5978(91)90020-t

Akerlof, G. A., and Kranton, R. E. (2000). Economics and Identity*. Q. J. Econ. 115
(3), 715-753. doi:10.1162/003355300554881

Alberini, A., Banfi, S., and Ramseier, C. (2013). Energy Efficiency Investments in
the Home: Swiss Homeowners and Expectations About Future Energy Prices.
Energ. J. 34 (1), 3. doi:10.5547/01956574.34.1.3

Aliyu, A. A,, Bello, M. U, Kasim, R., and Martin, D. (2014). Positivist and Non-
positivist Paradigm in Social Science Research: Conflicting Paradigms or
Perfect Partners. J. Mgmt. Sustainability 4, 79. doi:10.5539/jms.v4n3p79

Allcott, H., and Greenstone, M. (2012). Is There an Energy Efficiency Gap. J. Econ.
Perspect. 26 (1), 3-28. doi:10.1257/jep.26.1.3

Alvesson, M., and Skoldberg, K. (2009). Positivism, Social Constructionism,
Critical Realism: Three Reference Points in the Philosophy of Science.
Reflexive Methodol. New Vistas Qual. Res., 15-52.

Andreoni, J. (1989). Giving with Impure Altruism: Applications to Charity and
Ricardian Equivalence. J. Polit. Economy 97 (6), 1447-1458. d0i:10.1086/261662

Ates, H. (2020). Merging Theory of Planned Behavior and Value Identity Personal
Norm Model to Explain Pro-environmental Behaviors. Sustainable Prod.
Consumption 24, 169-180. doi:10.1016/j.spc.2020.07.006

Axon, S., Morrissey, J., Aiesha, R., Hillman, J., Revez, A., Lennon, B., et al. (2018).
The Human Factor: Classification of European Community-Based Behaviour
Change Initiatives. J. Clean. Prod. 182, 567-586. doi:10.1016/j.jclepro.2018.
01.232

Baggio, M., Ciriolo, E., Marandola, G., and van Bavel, R. (2021). The Evolution of
Behaviourally Informed Policy-Making in the EU. J. Eur. Public Pol. 28, 658.
doi:10.1080/13501763.2021.1912145

Ballinger, T. P., Palumbo, M. G., and Wilcox, N. T. (2003). Precautionary Saving
and Social Learning Across Generations: An Experiment. Econ. J. 113 (490),
920-947. doi:10.1111/1468-0297.t01-1-00158

Bartiaux, F. (2008). Changing Energy-Related Practices and Behaviours in the
Residential Sector: Sociological Approaches, 6. Madrid: Efonet Workshop
“Behavioural Changes-Backcasting and Future Trends”.

Bartiaux, F., Schmidt, L., Horta, A., and Correia, A. (2016). Social Diffusion of
Energy-Related Practices and Representations: Patterns and Policies in Portugal
and Belgium. Energy Policy 88, 413-421. doi:10.1016/j.enpol.2015.10.046

Batel, S., Castro, P., Devine-Wright, P., and Howarth, C. (2016). Developing a
Critical Agenda to Understand Pro-environmental Actions: Contributions
from Social Representations and Social Practices Theories. Wires Clim.
Change 7 (5), 727-745. doi:10.1002/wcc.417

Belaid, F., and Joumni, H. (2020). Behavioral Attitudes Towards Energy Saving:
Empirical Evidence from France. Energy Policy 140, 111406. doi:10.1016/j.
enpol.2020.111406

Belaid, F., Youssef, A. B., and Lazaric, N. (2020). Scrutinizing the Direct Rebound
Effect for French Households Using Quantile Regression and Data from an
Original Survey. Ecol. Econ. 176, 106755. doi:10.1016/j.ecolecon.2020.106755

Bénabou, R., and Tirole, J. (2006). Incentives and Prosocial Behavior. Am. Econ.
Rev. 96 (5), 1652-1678. doi:10.1257/aer.96.5.1652

Berelson, B., Gaudet, H., and Lazarsfeld, P. F. (1968). The People’s Choice: How the
Voter Makes up His Mind in a Presidential Campaign. Columbia University
Press.

Bergan, D. E., and Fitzpatrick, N. (2021). Policymaker Perceptions of Citizen
Needs: Heuristics, Accuracy, and Partisan Differences. Behav. Public Pol., 1-29.
doi:10.1017/bpp.2020.62

Bertoldi, P., Economidou, M., Palermo, V., Boza-Kiss, B., and Todeschi, V. (2021).
How to Finance Energy Renovation of Residential Buildings: Review of Current
and Emerging Financing Instruments in the EU. Brussels: Wiley
Interdisciplinary Reviews: Energy and Environment, e384.

Barriers, Societal Needs and Policies

FUNDING

The author has not received any funding for this research, it is
part of his job.

Bertoldi, P. (2020). “Overview of the European Union Policies to Promote More
Sustainable Behaviours in Energy End-Users,” in Energy and Behaviour. Editors
M. Lopes, C. Henggler Antunes, and K. B. Janda (Academic Press, Elsevier),
451-477. doi:10.1016/b978-0-12-818567-4.00018-1

Bertoldi, P., Rezessy, S., and Oikonomou, V. (2013). Rewarding Energy Savings
Rather Than Energy Efficiency: Exploring the Concept of a Feed-In Tariff for
Energy Savings. Energy Policy 56, 526-535. doi:10.1016/j.enpol.2013.01.019

Bicchieri, C. (2005). The Grammar of Society: The Nature and Dynamics of Social
Norms. Cambridge University Press.

Blasch, J., and Daminato, C. (2020). Behavioral Anomalies and Energy-Related
Individual Choices: The Role of Status-Quo Bias. Energ. J. 41 (6). doi:10.5547/
01956574.41.6.jbla

Blasch, J., Filippini, M., Kumar, N., and Martinez-Cruz, A. L. (2017). Narrowing the
Energy Efficiency gap: The Impact of Educational Programs, Online Support
Tools and Energy-Related Investment Literacy. Online Support Tools and
Energy-Related Investment Literacy.

Bourdieu, P. (1987). What Makes a Social Class? on the Theoretical and Practical
Existence of Groups. Berkeley J. Sociol. 32, 1-17.

Brosch, T., Patel, M. K., and Sander, D. (2014). Affective Influences on Energy-
Related Decisions and Behaviors. Front. Energ. Res. 2, 11. doi:10.3389/fenrg.
2014.00011

Brown, M. A. (2001). Market Failures and Barriers as a Basis for Clean Energy
Policies. Energy Policy 29 (14), 1197-1207. d0i:10.1016/s0301-4215(01)00067-2

Camerer, C. F. (2003). Behavioural Studies of Strategic Thinking in Games. Trends
Cogn. Sci. 7 (5), 225-231. doi:10.1016/s1364-6613(03)00094-9

Cass, N, and Shove, E. (2018). Standards? Whose Standards. Architectural Sci. Rev.
61 (5), 272-279. doi:10.1080/00038628.2018.1502158

Cattaneo, C. (2019). Internal and External Barriers to Energy Efficiency: Which
Role for Policy Interventions. Energy Efficiency 12, 1293-1311. doi:10.1007/
$12053-019-09775-1

Chersoni, G., DellaValle, N., and Fontana, M. (forthcoming). Improving Policy
Design for Energy Efficiency: An Encompassing Framework. Energy Policy.

Cialdini, R. B., and Goldstein, N. J. (2004). Social Influence: Compliance and
Conformity. Annu. Rev. Psychol. 55, 591-621. doi:10.1146/annurev.psych.55.
090902.142015

Cialdini, R. B., Kallgren, C. A., and Reno, R. R. (1991). A Focus Theory of
Normative Conduct: A Theoretical Refinement and Reevaluation of the Role
of Norms in Human Behavior. Adv. Exp. Soc. Psychol. 24,201-234. doi:10.1016/
50065-2601(08)60330-5

Cialdini, R. B., Reno, R. R, and Kallgren, C. A. (1990). A Focus Theory of
Normative Conduct: Recycling the Concept of Norms to Reduce Littering in
Public Places. J. Personal. Soc. Psychol. 58 (6), 1015-1026. doi:10.1037/0022-
3514.58.6.1015

Crosbie, T., and Guy, S. (2008). En’lightening’energy Use: The Co-evolution of
Household Lighting Practices. Int. J. Environ. Tech. Manag. 9 (2-3), 220-235.
doi:10.1504/ijetm.2008.019035

De Groot, J. I. M., and Steg, L. (2010). Relationships between Value Orientations,
Self-Determined Motivational Types and Pro-environmental Behavioural
Intentions. J. Environ. Psychol. 30 (4), 368-378. doi:10.1016/j.jenvp.2010.04.002

DellaValle, N., Bisello, A., and Balest, J. (2018). In Search of Behavioural and Social
Levers for Effective Social Housing Retrofit Programs. Energy and Buildings
172, 517-524. doi:10.1016/j.enbuild.2018.05.002

DellaValle, N., and Sareen, S. (2020). Nudging and Boosting for Equity? towards a
Behavioural Economics of Energy justice. Energ. Res. Soc. Sci. 68, 101589.
doi:10.1016/j.erss.2020.101589

DellaVigna, S. (2009). Psychology and Economics: Evidence from the Field. J. Econ.
Lit. 47 (2), 315-372. doi:10.1257/jel.47.2.315

DiMaggio, P. (1997). Culture and Cognition. Annu. Rev. Sociol. 23 (1), 263-287.
doi:10.1146/annurev.soc.23.1.263

Diitschke, E., Frondel, M., Schleich, J., and Vance, C. (2018). Moral
Licensing—Another Source of Rebound. Front. Energ. Res. 6, 38.

Frontiers in Energy Research | www.frontiersin.org

February 2022 | Volume 9 | Article 804091


https://doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.1162/003355300554881
https://doi.org/10.5547/01956574.34.1.3
https://doi.org/10.5539/jms.v4n3p79
https://doi.org/10.1257/jep.26.1.3
https://doi.org/10.1086/261662
https://doi.org/10.1016/j.spc.2020.07.006
https://doi.org/10.1016/j.jclepro.2018.01.232
https://doi.org/10.1016/j.jclepro.2018.01.232
https://doi.org/10.1080/13501763.2021.1912145
https://doi.org/10.1111/1468-0297.t01-1-00158
https://doi.org/10.1016/j.enpol.2015.10.046
https://doi.org/10.1002/wcc.417
https://doi.org/10.1016/j.enpol.2020.111406
https://doi.org/10.1016/j.enpol.2020.111406
https://doi.org/10.1016/j.ecolecon.2020.106755
https://doi.org/10.1257/aer.96.5.1652
https://doi.org/10.1017/bpp.2020.62
https://doi.org/10.1016/b978-0-12-818567-4.00018-1
https://doi.org/10.1016/j.enpol.2013.01.019
https://doi.org/10.5547/01956574.41.6.jbla
https://doi.org/10.5547/01956574.41.6.jbla
https://doi.org/10.3389/fenrg.2014.00011
https://doi.org/10.3389/fenrg.2014.00011
https://doi.org/10.1016/s0301-4215(01)00067-2
https://doi.org/10.1016/s1364-6613(03)00094-9
https://doi.org/10.1080/00038628.2018.1502158
https://doi.org/10.1007/s12053-019-09775-1
https://doi.org/10.1007/s12053-019-09775-1
https://doi.org/10.1146/annurev.psych.55.090902.142015
https://doi.org/10.1146/annurev.psych.55.090902.142015
https://doi.org/10.1016/s0065-2601(08)60330-5
https://doi.org/10.1016/s0065-2601(08)60330-5
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1504/ijetm.2008.019035
https://doi.org/10.1016/j.jenvp.2010.04.002
https://doi.org/10.1016/j.enbuild.2018.05.002
https://doi.org/10.1016/j.erss.2020.101589
https://doi.org/10.1257/jel.47.2.315
https://doi.org/10.1146/annurev.soc.23.1.263
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

Economidou, M., Todeschi, V., Bertoldi, P., D’Agostino, D., Zangheri, P., and
Castellazzi, L. (2020). Review of 50 Years of EU Energy Efficiency Policies for
Buildings. Energy and Buildings 225, 110322. doi:10.1016/j.enbuild.2020.
110322

Elster, J. (1989). The Cement of Society: A Survey of Social Order. Cambridge
University Press.

Emirbayer, M., and Mische, A. (1998). What Is agency. Am. J. Sociol. 103 (4),
962-1023. doi:10.1086/231294

Fawcett, T., and Killip, G. (2019). Re-thinking Energy Efficiency in European
Policy: Practitioners’ Use of ‘multiple Benefits’ Arguments. J. Clean. Prod. 210,
1171-1179. doi:10.1016/j.jclepro.2018.11.026

Festinger, L. (1957). A Theory of Cognitive Dissonance, Vol. 2. Stanford University
Press.

Foulds, C., and Robison, R. (2018). Advancing Energy Policy: Lessons on the
Integration of Social Sciences and Humanities. Springer Nature.

Frey, B. S., and others (1997). Not Just for the Money.

Frey, B. S., and Stutzer, A. (2006). Environmental Morale and Motivation.

Frondel, M., and Lohmann, S. (2011). The European Commission’s Light Bulb
Decree: Another Costly Regulation. Energy Policy 39 (6), 3177-3181. doi:10.
1016/j.enpol.2011.02.072

Funtowicz, S. O., and Ravetz, J. R. (1993). Science for the post-normal Age. Futures
25 (7), 739-755. doi:10.1016/0016-3287(93)90022-1

Galvin, R. (2020). Who Co-opted Our Energy Efficiency Gains? A Sociology of
Macro-Level Rebound Effects and US Car Makers. Energy Policy 142, 111548.
d0i:10.1016/j.enpol.2020.111548

Giddens, A. (1979). Central Problems in Social Theory: Action, Structure, and
Contradiction in Social Analysis, 241. Univ of California Press.

Giddens, A. (1984). The Constitution of Society: Outline of the Theory of
Structuration. Univ of California Press.

Gillingham, K., Harding, M., and Rapson, D. (2012). Split Incentives in
Residential Energy Consumption. Energ. J. 33 (2). doi:10.5547/01956574.
33.2.3

Gillingham, K., Newell, R. G., and Palmer, K. (2009). Energy Efficiency Economics
and Policy. Annu. Rev. Resour. Econ. 1 (1), 597-620. doi:10.1146/annurev.
resource.102308.124234

Gillingham, K., and Palmer, K. (2014). Bridging the Energy Efficiency Gap: Policy
Insights from Economic Theory and Empirical Evidence. Rev. Environ. Econ.
Pol. 8 (1), 18-38. doi:10.1093/reep/ret021

Gillingham, K., and Tsvetanov, T. (2018). Nudging Energy Efficiency Audits:
Evidence from a Field experiment. J. Environ. Econ. Manag. 90, 303-316.
doi:10.1016/j.jeem.2018.06.009

Gneezy, U., and Rustichini, A. (2000). Pay Enough or Don’t Pay at All*. Q. J. Econ.
115 (3), 791-810. doi:10.1162/003355300554917

Golove, W. H., and Eto, J. H. (1996). Market Barriers to Energy Efficiency: A Critical
Reappraisal of the Rationale for Public Policies to Promote Energy Efficiency.
Berkeley, CA: Lawrence Berkeley Lab.

Griskevicius, V., Tybur, J. M., and Van den Bergh, B. (2010). Going green to Be
Seen: Status, Reputation, and Conspicuous Conservation. J. Personal. Soc.
Psychol. 98 (3), 392-404. doi:10.1037/a0017346

Grossmann, K. (2019). Energy Efficiency for Whom? A Conceptual View on
Retrofitting, Residential Segregation and the Housing Market. Energy Efficiency
for Whom, 78-95. doi:10.3280/sur2019-119006

Griine-Yanoff, T., and Hertwig, R. (2016). Nudge versus Boost: How Coherent Are
Policy and Theory. Minds and Machines 26 (1-2), 149-183. do0i:10.1007/
$11023-015-9367-9

Guimarides Pereira, A., and Saltelli, A. (2017). Post-normal Institutional Identities:
Quality Assurance, Reflexivity and Ethos of Care. Futures 91, 53-61. doi:10.
1016/j.futures.2016.11.009

Hards, S. K. (2013). Status, Stigma and Energy Practices in the Home. Local
Environ. 18 (4), 438-454. doi:10.1080/13549839.2012.748731

Hargreaves, T., and Middlemiss, L. (2020). The Importance of Social Relations in
Shaping Energy Demand. Nat. Energ. 1-7, 195-201. doi:10.1038/s41560-020-
0553-5

Harputlugil, T., and de Wilde, P. (2021). The Interaction between Humans and
Buildings for Energy Efficiency: A Critical Review. Energ. Res. Soc. Sci. 71,
101828. doi:10.1016/j.erss.2020.101828

Harris, S. R. (2013). “Studying the Construction of Social Problems,” in Making
Sense of Social Problems: New Images, New Issues, 1-9.

Barriers, Societal Needs and Policies

Hassett, K. A., and Metcalf, G. E. (1995). Energy Tax Credits and Residential
Conservation Investment: Evidence from Panel Data. J. Public Econ. 57 (2),
201-217. doi:10.1016/0047-2727(94)01452-t

Heiner, R. (2002). Social Problems: An Introduction to Critical Constructionism.
New York: Oxford University Press.

Hertwig, R., and Ryall, M. D. (2020). Nudge versus Boost: Agency Dynamics under
Libertarian Paternalism. Econ. J. 130 (629), 1384-1415. doi:10.1093/ej/uez054

Hertwig, R. (2017). When to Consider Boosting: Some Rules for Policy-Makers.
Behav. Public Pol. 1 (2), 143-161. doi:10.1017/bpp.2016.14

Heutel, G. (2019). Prospect Theory and Energy Efficiency. J. Environ. Econ. Manag.
96, 236-254. doi:10.1016/j.jeem.2019.06.005

Hilton, D., Charalambides, L., Demarque, C., Waroquier, L., and Raux, C. (2014). A
Tax Can Nudge: The Impact of an Environmentally Motivated Bonus/malus
Fiscal System on Transport Preferences. J. Econ. Psychol. 42, 17-27. doi:10.
1016/j.joep.2014.02.007

Hirst, E., and Brown, M. (1990). Closing the Efficiency Gap: Barriers to the Efficient
Use of Energy. Resour. Conservation Recycling 3 (4), 267-281. doi:10.1016/
0921-3449(90)90023-w

Hitchings, R, and Shu Jun Lee, S. J. (2008). Air Conditioning and the Material
Culture of Routine Human Encasement. J. Mater. Cult. 13 (3), 251-265. doi:10.
1177/1359183508095495

Hoff, K., and Stiglitz, J. E. (2016). Striving for Balance in Economics: Towards a
Theory of the Social Determination of Behavior. J. Econ. Behav. Organ. 126,
25-57. doi:10.1016/j.jebo.2016.01.005

Ingold, T. (2011). Being Alive: Essays on Movement, Knowledge and Description.
Taylor & Francis.

Jackson, T. (2005). Motivating Sustainable Consumption. Sust. Develop. Res. Netw.
29 (1), 30-40.

Jaffe, A. B., and Stavins, R. N. (1994). The Energy-Efficiency gap what Does it
Mean. Energy Policy 22 (10), 804-810. doi:10.1016/0301-4215(94)90138-4
Jensen, O. M. (2005). “Consumer Inertia to Energy Saving,” in ECEEE Summer

Study Proceedings, Mandelieu la Napoule.

Keirstead, J. (2007). Behavioural Responses to Photovoltaic Systems in the UK
Domestic Sector. Energy Policy 35 (8), 4128-4141. doi:10.1016/j.enpol.2007.02.019

Labanca, N., and Bertoldi, P. (2018). Beyond Energy Efficiency and Individual
Behaviours: Policy Insights from Social Practice Theories. Energy Policy 115,
494-502. doi:10.1016/j.enpol.2018.01.027

Lennon, B., Dunphy, N., Gaffney, C., Revez, A., Mullally, G., and O’Connor, P.
(2020). Citizen or Consumer? Reconsidering Energy Citizenship. J. Environ.
Pol. Plann. 22 (2), 184-197. doi:10.1080/1523908x.2019.1680277

Loewenstein, G., and Chater, N. (2017). Putting Nudges in Perspective. Behav.
Public Pol. 1 (1), 26-53. doi:10.1017/bpp.2016.7

Lopes, M. A. R., Antunes, C. H., and Martins, N. (2012). Energy Behaviours as
Promoters of Energy Efficiency: A 21st Century Review. Renew. Sust. Energ.
Rev. 16 (6), 4095-4104. doi:10.1016/j.rser.2012.03.034

Lutzenhiser, L. (1993). Social and Behavioral Aspects of Energy Use. Annu. Rev.
Energ. Environ. 18 (1), 247-289. doi:10.1146/annurev.eg.18.110193.001335

Lutzenhiser, L. (2014). Through the Energy Efficiency Looking Glass. Energ. Res.
Soc. Sci. 1, 141-151. doi:10.1016/j.erss.2014.03.011

Madrian, B. C. (2014). Applying Insights from Behavioral Economics to Policy
Design. Annu. Rev. Econ. 6 (1), 663-688. doi:10.1146/annurev-economics-
080213-041033

Mauser, W., Klepper, G., Rice, M., Schmalzbauer, B. S., Hackmann, H., Leemans,
R, etal. (2013). Transdisciplinary Global Change Research: The Co-creation of
Knowledge for Sustainability. Curr. Opin. Environ. Sustainability 5 (3-4),
420-431. doi:10.1016/j.cosust.2013.07.001

McMeekin, A., and Tomlinson, M. (1997). The Diffusion of Household Durables in
the UK. Centre for Research on Innovation and Competition, University of
Manchester.

McMichael, M., and Shipworth, D. (2013). The Value of Social Networks in the
Diffusion of Energy-Efficiency Innovations in UK Households. Energy Policy
53, 159-168. doi:10.1016/j.enpol.2012.10.039

Monin, B., and Jordan, A. H. (2009). “The Dynamic Moral Self: A Social
Psychological ~Perspective,” in Personality, Identity, and Character:
Explorations in Moral Psychology, 341-354.

Miinscher, R., Vetter, M., and Scheuerle, T. (2016). A Review and Taxonomy of
Choice Architecture Techniques. J. Behav. Decis. Making 29 (5), 511-524.
do0i:10.1002/bdm.1897

Frontiers in Energy Research | www.frontiersin.org

10

February 2022 | Volume 9 | Article 804091


https://doi.org/10.1016/j.enbuild.2020.110322
https://doi.org/10.1016/j.enbuild.2020.110322
https://doi.org/10.1086/231294
https://doi.org/10.1016/j.jclepro.2018.11.026
https://doi.org/10.1016/j.enpol.2011.02.072
https://doi.org/10.1016/j.enpol.2011.02.072
https://doi.org/10.1016/0016-3287(93)90022-l
https://doi.org/10.1016/j.enpol.2020.111548
https://doi.org/10.5547/01956574.33.2.3
https://doi.org/10.5547/01956574.33.2.3
https://doi.org/10.1146/annurev.resource.102308.124234
https://doi.org/10.1146/annurev.resource.102308.124234
https://doi.org/10.1093/reep/ret021
https://doi.org/10.1016/j.jeem.2018.06.009
https://doi.org/10.1162/003355300554917
https://doi.org/10.1037/a0017346
https://doi.org/10.3280/sur2019-119006
https://doi.org/10.1007/s11023-015-9367-9
https://doi.org/10.1007/s11023-015-9367-9
https://doi.org/10.1016/j.futures.2016.11.009
https://doi.org/10.1016/j.futures.2016.11.009
https://doi.org/10.1080/13549839.2012.748731
https://doi.org/10.1038/s41560-020-0553-5
https://doi.org/10.1038/s41560-020-0553-5
https://doi.org/10.1016/j.erss.2020.101828
https://doi.org/10.1016/0047-2727(94)01452-t
https://doi.org/10.1093/ej/uez054
https://doi.org/10.1017/bpp.2016.14
https://doi.org/10.1016/j.jeem.2019.06.005
https://doi.org/10.1016/j.joep.2014.02.007
https://doi.org/10.1016/j.joep.2014.02.007
https://doi.org/10.1016/0921-3449(90)90023-w
https://doi.org/10.1016/0921-3449(90)90023-w
https://doi.org/10.1177/1359183508095495
https://doi.org/10.1177/1359183508095495
https://doi.org/10.1016/j.jebo.2016.01.005
https://doi.org/10.1016/0301-4215(94)90138-4
https://doi.org/10.1016/j.enpol.2007.02.019
https://doi.org/10.1016/j.enpol.2018.01.027
https://doi.org/10.1080/1523908x.2019.1680277
https://doi.org/10.1017/bpp.2016.7
https://doi.org/10.1016/j.rser.2012.03.034
https://doi.org/10.1146/annurev.eg.18.110193.001335
https://doi.org/10.1016/j.erss.2014.03.011
https://doi.org/10.1146/annurev-economics-080213-041033
https://doi.org/10.1146/annurev-economics-080213-041033
https://doi.org/10.1016/j.cosust.2013.07.001
https://doi.org/10.1016/j.enpol.2012.10.039
https://doi.org/10.1002/bdm.1897
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

Nauclér, T., and Enkvist, P.-A. (2009). Pathways to a Low-Carbon Economy:
Version 2 of the Global Greenhouse Gas Abatement Cost Curve. McKinsey ¢~
Company 192 (3).

Newell, R. G., and Siikamiki, J. (2014). Nudging Energy Efficiency Behavior: The
Role of Information Labels. J. Assoc. Environ. Resource Economists 1 (4),
555-598. d0i:10.1086/679281

Nordlund, A. M., and Garvill, J. (2002). Value Structures behind
Proenvironmental Behavior. Environ. Behav. 34 (6), 740-756. doi:10.
1177/001391602237244

Nye, M., Whitmarsh, L., and Foxon, T. (2010). Sociopsychological
Perspectives on the Active Roles of Domestic Actors in Transition to a
Lower Carbon Electricity Economy. Environ. Plan. A. 42 (3), 697-714.
doi:10.1068/a4245

Palm, J.,, and Reindl, K. (2018). Understanding Barriers to Energy-Efficiency
Renovations of Multifamily Dwellings. Energy Efficiency 11 (1), 53-65.
doi:10.1007/s12053-017-9549-9

Poortinga, W., Steg, L., Vlek, C., and Wiersma, G. (2003). Household Preferences
for Energy-Saving Measures: A Conjoint Analysis. . Econ. Psychol. 24 (1),
49-64. doi:10.1016/s0167-4870(02)00154-x

Ramadier, T. (2004). Transdisciplinarity and its Challenges: The Case of Urban
Studies. Futures 36 (4), 423-439. doi:10.1016/j.futures.2003.10.009

Rogers, E. M. (2010). Diffusion of Innovations. Simon & Schuster.

Ruzzenenti, F., and Bertoldi, P. (2017). “Energy Conservation Policies in the
Light of the Energetics of Evolution,” in Complex Systems and Social Practices
in Energy Transitions (Springer), 147-167. doi:10.1007/978-3-319-
33753-1_7

Sacco, P., and Zarri, L. (2003). Complessita motivazionale, interazione strategica e
gestione del conflitto. Etica Ed. Economia 1 (2), 73-89.

Sanstad, A. H., and Howarth, R. B. (1994). ’Normal’ Markets, Market
Imperfections and Energy Efficiency. Energy Policy 22 (10), 811-818. doi:10.
1016/0301-4215(94)90139-2

Schleich, J., Faure, C., and Meissner, T. (2019). “Adoption of Retrofit Measures
Among home-owners in EU Countries: The Effects of Access to Capital and
Debt Aversion,” in Working Paper Sustainability and Innovation.

Schleich, J., Gassmann, X., Faure, C., and Meissner, T. (2016). Making the Implicit
Explicit: A Look inside the Implicit Discount Rate. Energy Policy 97, 321-331.
doi:10.1016/j.enpol.2016.07.044

Schubert, R., and Stadelmann, M. (2015). Energy-Using Durables Ae" Why
Consumers Refrain from Economically Optimal Choices. Front. Energ. Res.
3, 7. doi:10.3389/fenrg.2015.00007

Shama, A. (1983). Energy Conservation in US Buildings. Energy Policy 11 (2),
148-167. doi:10.1016/0301-4215(83)90027-7

Shogren, J. F., and Taylor, L. O. (2008). On Behavioral-Environmental Economics.
Rev. Environ. Econ. Pol. 2 (1), 26-44. doi:10.1093/reep/rem027

Shove, E. (2010). Beyond the ABC: Climate Change Policy and
Theories of Social Change. Environ. Plan. A. 42 (6), 1273-1285. doi:10.
1068/a42282

Shove, E., and Pantzar, M. (2005). Consumers, Producers and Practices.
J. Consumer Cult. 5 (1), 43-64. doi:10.1177/1469540505049846

Shove, E., Pantzar, M., and Watson, M. (2012). The Dynamics of Social Practice:
Everyday Life and How it Changes. Sage.

Shove, E, E. (2003). Converging Conventions of comfort, Cleanliness and
Convenience. J. Consumer Pol. 26 (4), 395-418. doi:10.1023/a:1026362829781

Shove, Ea, E. A. (2003). Comfort, Cleanliness and Convenience: The Social
Organization of Normality. Oxford: Berg Publishers.

Simon, H. A. (1955). A Behavioral Model of Rational Choice. Q. J. Econ. 69 (1),
99-118. doi:10.2307/1884852

Simon, H. A. (1957). Models of Man; Social and Rational.

Sousa Lourenco, J., Ciriolo, E., Rafael Rodrigues Viera De Almeida, S., and
Troussard, X. (2016). Behavioural Insights Applied to Policy—European
Report 2016. Brussels: Publications Office of the European Union.

Sovacool, B. K., Axsen, J., and Sorrell, S. (2018). Promoting Novelty, Rigor, and
Style in Energy Social Science: Towards Codes of Practice for Appropriate
Methods and Research Design. Energ. Res. Soc. Sci. 45, 12-42. doi:10.1016/j.erss.
2018.07.007

Sovacool, B. K., Burke, M., Baker, L., Kotikalapudi, C. K., and Wlokas, H. (2017).
New Frontiers and Conceptual Frameworks for Energy Justice. Energy Policy
105, 677-691. doi:10.1016/j.enpol.2017.03.005

Barriers, Societal Needs and Policies

Sovacool, B. K., and Dworkin, M. H. (2015). Energy justice: Conceptual Insights
and Practical Applications. Appl. Energ. 142, 435-444. doi:10.1016/j.apenergy.
2015.01.002

Sovacool, B. K., Ryan, S. E,, Stern, P. C,, Janda, K., Rochlin, G., Spreng, D., et al.
(2015). Integrating Social Science in Energy Research. Energ. Res. Soc. Sci. 6,
95-99. doi:10.1016/j.erss.2014.12.005

Sovacool, B. K. (2021). Who Are the Victims of Low-Carbon Transitions? Towards
a Political Ecology of Climate Change Mitigation. Energ. Res. Soc. Sci. 73,
101916. doi:10.1016/j.erss.2021.101916

Stadelmann, M. (2017). Mind the Gap? Critically Reviewing the Energy Efficiency
Gap with Empirical Evidence. Energ. Res. Soc. Sci. 27, 117-128. doi:10.1016/j.
erss.2017.03.006

Steg, L., and Vlek, C. (2009). Encouraging Pro-environmental Behaviour: An
Integrative Review and Research Agenda. J. Environ. Psychol. 29 (3), 309-317.
doi:10.1016/j.jenvp.2008.10.004

Stern, N., and Stern, N. H. (2007). The Economics of Climate Change: The Stern
Review. Cambridge University Press.

Stern, P. C., and Dietz, T. (1994). The Value Basis of Environmental Concern.
J. Soc. Issues 50 (3), 65-84. doi:10.1111/j.1540-4560.1994.tb02420.x

Stern, P. C. (2000). New Environmental Theories: Toward a Coherent Theory of
Environmentally Significant Behavior. J. Soc. Isssues 56 (3), 407-424. doi:10.
1111/0022-4537.00175

Strengers, Y., and Maller, C. (2011). Integrating Health, Housing and Energy
Policies: Social Practices of Cooling. Building Res. Inf. 39 (2), 154-168. doi:10.
1080/09613218.2011.562720

Sunikka-Blank, M., and Galvin, R. (2012). Introducing the Prebound Effect: The
Gap Between Performance and Actual Energy Consumption. Building Res. Inf.
40 (3), 260-273. doi:10.1080/09613218.2012.690952

Taylor, P. G., d’Ortigue, O. L., Francoeur, M., and Trudeau, N. (2010). Final Energy
Use in IEA Countries: The Role of Energy Efficiency. Energy Policy 38 (11),
6463-6474. doi:10.1016/j.enpol.2009.05.009

Thaler, R. H., and Sunstein, C. R. (2008). Nudge: Improving Decisions About
Health. Wealth, and Happiness, 6.

Tietenberg, T. (2009). Reflections-Energy Efficiency Policy: Pipe Dream or
Pipeline to the Future. Rev. Environ. Econ. Pol. 3 (2), 304-320. doi:10.
1093/reep/rep004

Tsemekidi Tzeiranaki, S., Bertoldi, P., Diluiso, F., Castellazzi, L., Economidou,
M., Labanca, N., et al. (2019). Analysis of the EU Residential Energy
Consumption: Trends and Determinants. Energies 12 (6), 1065. doi:10.
3390/en12061065

Tsvetanov, T., and Segerson, K. (2014). The Welfare Effects of Energy Efficiency
Standards when Choice Sets Matter. J. Assoc. Environ. Resource Economists 1 (1/
2), 233-271. doi:10.1086/676036

Tversky, A., and Kahneman, D. (1974). Judgment under Uncertainty: Heuristics
and Biases. Science 185 (4157), 1124-1131. doi:10.1126/science.185.4157.
1124

Tversky, A., and Kahneman, D. (1979). Prospect Theory: An Analysis of Decision
under Risk. Econometrica 47 (2), 263-291.

Tversky, A., and Kahneman, D. (1981). The Framing of Decisions and the
Psychology of Choice. Science 211 (4481), 453-458. doi:10.1126/science.
7455683

Warde, A. (2005). Consumption and Theories of Practice. J. Consumer Cult. 5 (2),
131-153. doi:10.1177/1469540505053090

Wesley Schultz, P. (2001). The Structure of Environmental Concern: Concern for
Self, Other People, and the Biosphere. J. Environ. Psychol. 21 (4), 327-339.
doi:10.1006/jevp.2001.0227

Wesley Schultz, P., and Zelezny, L. (1999). Values as Predictors of Environmental
Attitudes: Evidence for Consistency Across 14 Countries. J. Environ. Psychol. 19
(3), 255-265. doi:10.1006/jevp.1999.0129

Whitmarsh, L., O'Neill, S., and Lorenzoni, I. (2011). Climate Change or Social
Change? Debate Within, Amongst, and beyond Disciplines. Environ. Plan. A.
43 (2), 258-261. doi:10.1068/a43359

Wilhite, H., and Lutzenhiser, L. (1999). Social Loading and Sustainable
Consumption. ACR North American Advances.

Wilhite, H., Shove, E., Lutzenhiser, L., and Kempton, W. (2000). “Twenty Years of
Energy Demand Management: We Know More About Individual Behavior but
How Much Do We Really Know about Demand,” in Proceeding from the
ACEEE, 435-453.

Frontiers in Energy Research | www.frontiersin.org

11

February 2022 | Volume 9 | Article 804091


https://doi.org/10.1086/679281
https://doi.org/10.1177/001391602237244
https://doi.org/10.1177/001391602237244
https://doi.org/10.1068/a4245
https://doi.org/10.1007/s12053-017-9549-9
https://doi.org/10.1016/s0167-4870(02)00154-x
https://doi.org/10.1016/j.futures.2003.10.009
https://doi.org/10.1007/978-3-319-33753-1_7
https://doi.org/10.1007/978-3-319-33753-1_7
https://doi.org/10.1016/0301-4215(94)90139-2
https://doi.org/10.1016/0301-4215(94)90139-2
https://doi.org/10.1016/j.enpol.2016.07.044
https://doi.org/10.3389/fenrg.2015.00007
https://doi.org/10.1016/0301-4215(83)90027-7
https://doi.org/10.1093/reep/rem027
https://doi.org/10.1068/a42282
https://doi.org/10.1068/a42282
https://doi.org/10.1177/1469540505049846
https://doi.org/10.1023/a:1026362829781
https://doi.org/10.2307/1884852
https://doi.org/10.1016/j.erss.2018.07.007
https://doi.org/10.1016/j.erss.2018.07.007
https://doi.org/10.1016/j.enpol.2017.03.005
https://doi.org/10.1016/j.apenergy.2015.01.002
https://doi.org/10.1016/j.apenergy.2015.01.002
https://doi.org/10.1016/j.erss.2014.12.005
https://doi.org/10.1016/j.erss.2021.101916
https://doi.org/10.1016/j.erss.2017.03.006
https://doi.org/10.1016/j.erss.2017.03.006
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1111/j.1540-4560.1994.tb02420.x
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1080/09613218.2011.562720
https://doi.org/10.1080/09613218.2011.562720
https://doi.org/10.1080/09613218.2012.690952
https://doi.org/10.1016/j.enpol.2009.05.009
https://doi.org/10.1093/reep/rep004
https://doi.org/10.1093/reep/rep004
https://doi.org/10.3390/en12061065
https://doi.org/10.3390/en12061065
https://doi.org/10.1086/676036
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.7455683
https://doi.org/10.1126/science.7455683
https://doi.org/10.1177/1469540505053090
https://doi.org/10.1006/jevp.2001.0227
https://doi.org/10.1006/jevp.1999.0129
https://doi.org/10.1068/a43359
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Della Valle and Bertoldi

Wilson, C., Crane, L., and Chryssochoidis, G. (2015). Why Do Homeowners
Renovate Energy Efficiently? Contrasting Perspectives and Implications for
Policy. Energ. Res. Soc. Sci. 7, 12-22. doi:10.1016/j.erss.2015.03.002

Wilson, C., and Dowlatabadi, H. (2007). Models of Decision Making and
Residential Energy Use. Annu. Rev. Environ. Resour. 32, 169-203. doi:10.
1146/annurev.energy.32.053006.141137

Yavas, U., and Riecken, G. (1981). Stimulating Energy Conservation the Use of the
Opinion Leadership Process. Energy Policy 9 (3), 226-231. d0i:10.1016/0301-
4215(81)90078-1

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Barriers, Societal Needs and Policies

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Della Valle and Bertoldi. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Energy Research | www.frontiersin.org

12

February 2022 | Volume 9 | Article 804091


https://doi.org/10.1016/j.erss.2015.03.002
https://doi.org/10.1146/annurev.energy.32.053006.141137
https://doi.org/10.1146/annurev.energy.32.053006.141137
https://doi.org/10.1016/0301-4215(81)90078-1
https://doi.org/10.1016/0301-4215(81)90078-1
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

	Promoting Energy Efficiency: Barriers, Societal Needs and Policies
	Introduction
	The Current Approach to EE Policy-Making
	Barriers to EE Investments
	Market Failures
	Behavioural Failures
	Non-Standard Preferences (Reference-Dependent Preferences, Present-Biased Preferences)
	Non-Standard Decision-Making (Status Quo Bias, Limited Attention)

	Drivers of EE Investments
	Pro-Environmental Preferences
	Intentions

	Encouraging EE Investments
	Financial Instruments
	Regulatory Instruments
	Informational Instruments
	Nudges
	Boosts


	A Complementary Approach to Inform EE Policy-making
	Social Structures
	Practices
	Social Classes


	Discussion
	Conclusion
	Author Contributions
	Funding
	References


