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Abstract

Purpose of the Review The increasing penetration of distributed energy sources into the electricity system requires greater
customer engagement in providing new flexibility services. This article reviews the main behavioural barriers and existing
gaps related to customer engagement in emerging flexibility markets.

Recent Findings Greater attention should be put on collecting more experimental evidence from the field to finalise the
development of appropriate engagement strategies that can avoid unexpected customer reactions, especially when different
incentives and information are provided.

Summary Based on an extensive review of the literature, we identified three overarching groups of behavioural barriers to
customer engagement in flexibility markets, namely: (1) lack of awareness, (2) lack of skills to process information, and (3)
inertia. Furthermore, there is still no consensus on the effectiveness of incentivisation mechanisms and information strategies

that can enhance customer engagement.
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Energy Transition

Introduction

The integration of distributed energy sources in the electric-
ity system is leading to an increased demand for flexibility
services, while the development of digital technologies also
enables customers to offer these services. In this context,
growing attention is directed toward the establishment of
dedicated electricity markets where customers can trade
“flexibility” [1]. Despite the well-known benefits that flex-
ibility services can bring to the electricity system, numerous
enabling factors are still lacking to fully tap the potential
derived from demand response [2]. In particular, a cus-
tomer-centric approach is necessary to enhance customer
engagement, optimise the use of smart grid technologies,
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increase the deployment of renewable energies, and support
network flexibility [3, 4].

Considering the pivotal role customers could play in
delivering flexibility services, their greater participation in
the emerging flexibility markets is highly desirable. How-
ever, models proposed by neoclassical economics fail to
accurately predict customer behaviour (e.g., rational optimi-
sation of personal welfare). On the other hand, behavioural
economics adapts neoclassical models of human decision-
making by allowing for deviations from rationality [5].
Identifying the primary drivers of customer behaviour and
recognising potential barriers that impede the engagement
process are essential steps in formulating effective strategies
to enhance customer participation in flexibility markets.

This literature review uncovers the key behavioural bar-
riers that could impede customer engagement in flexibility
markets, particularly focusing on small consumers (e.g.,
households).! Due to the lack of extensive literature on con-
sumer behaviour in flexibility markets, this literature review

' In the following the terms “consumer” and “customer” are used

interchangeably, with the former emphasising aspects associated with
the physical usage of energy, while the latter is more related to the
economic implications of energy consumption [6].
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gleans insights from the application of behavioural econom-
ics in other energy-related domains. This paper is organised
as follows. Firstly, we provide a high-level description of
energy consumers behaviour in order to present a basic
overview on the main distinctive features of consumers’
decision-making process. Secondly, we review the main
behavioural barriers we encountered in our review that
can hinder the engagement process in flexibility markets.
Then, a third section is dedicated to presenting unresolved
issues for which there is no academic consensus regarding
our understanding of energy consumer behaviour. The paper
concludes with final remarks and reflections on the topic’s
relevance for policymakers and market actors.

Understanding Consumer Behaviour

Customer participation in flexibility markets may some-
times clash with their existing behaviours (e.g., habits) or a
lack of engagement and knowledge on the subject. Indeed,
consumers do not always optimise their economic benefits;
on the contrary, numerous variables can impact the decision-
making process. This section aims to provide an introduc-
tory overview of the consumer decision-making framework.

Individuals as consumers are often viewed as entities
striving to maximise utility, bounded by their search efforts,
limited insights, mobility, and financial resources [7]. Cus-
tomers should not be viewed as uniform or static; rather,
their attributes can vary across individuals and evolve.
This indicates that strategies for engaging with customers
must adapt based on these varying characteristics and life
changes. While each customer is unique, for the sake of
analysis and operational efficiency, it is feasible to catego-
rise customers into distinct groups or types [8]. This discus-
sion primarily targets smaller consumers like households
(and small to medium-sized enterprises), given that larger
entities usually devote more resources to professionally tar-
get energy markets and possess more market experience,
making their decision-making processes more analytical
and focused on business outcomes [9].

The study of energy consumption behaviours has been a
robust field of research since the 1980s, exploring key driv-
ers behind energy use, especially in residential contexts.
Research has been bifurcated into two main areas: one
investigating pro-environmental actions such as sustain-
able consumption and conservation, and the other analysing
consumer reactions to the deregulation of the energy sector,
including changes in energy suppliers and participation in
demand response programs. Recent studies have extended
to include behavioural tendencies towards participating in
flexibility markets, with insights drawn from various EU-
funded projects like CoordiNet, Platone or OneNet [8, 10,
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11]. Despite the specific focus of these studies, their find-
ings on consumer behaviour offer broad applicability [12].

From a neoclassical microeconomic perspective, con-
sumer decisions are presumed rational, aimed at maximising
personal utility within their resource constraints. This view
holds that consumer preferences are stable and seek satis-
faction through market exchanges, with consumer choices
revealing their underlying preferences. For example, the
decision to adopt or reject energy-efficient technologies is
theoretically based on a rational evaluation of costs versus
benefits. Deviations from this rationale are often attributed
to market failures such as information asymmetry or trans-
action costs, leading consumers away from optimal choices.
Thus, policy interventions typically do not target irratio-
nal consumer behaviours. However, assuming consumers
are capable of resolving complex optimisation problems is
impractical; real-life decisions are complex, and consum-
ers generally do not have the necessary expertise or time
to undertake such detailed analyses [13]. Traditional micro-
economic theory falls short of fully capturing consumer
energy behaviour, as evidenced by extensive research indi-
cating deviations from purely cost-minimising behaviours
[14].

Consumers are more accurately described as agents with
cognitive limitations or, as Herbert A. Simon suggested in
1955, as boundedly rational agents who seek satisfactory
solutions rather than optimising their utility functions [15,
16]. In fact, human rationality is constrained by computa-
tional ability and time constraints [17]. To navigate these
limitations, consumers often resort to mental shortcuts and
intuitions, which can introduce cognitive biases into deci-
sion-making processes [18]. Among different “schools of
thought”, some of these systematic deviations from opti-
mum behaviour have been explained by loss aversion, as
outlined by Kahneman and Tversky (1979) in their prospect
theory, which is particularly relevant in predicting consumer
decisions under uncertainty, a common element in energy-
related decisions [19]. This theory highlights that losses and
gains are valued differently by individuals, with losses typi-
cally having a greater impact than an equivalent gain. This
asymmetric valuation can influence consumer perceptions
in flexibility markets, affecting decisions based on potential
losses in autonomy, comfort, or privacy [20].

Moreover, cognitive limitations render consumer prefer-
ences volatile and susceptible to the influence of psycho-
logical and sociological factors. Understanding also factors
such as motivations, attitudes, and values is therefore cru-
cial for devising effective engagement strategies. However,
having a clear understanding in this regard is not easy. In
fact, the literature on customer engagement varies widely
due to the diverse contexts and subjects involved, often
emphasising either psychological or sociological influences.
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Psychological factors include attitudes towards environ-
mental issues, a sense of responsibility, and the perceived
impact of one’s actions [18]. For instance, consumers indif-
ferent to environmental impacts are less likely to participate
in green initiatives. Communities with heightened envi-
ronmental awareness tend to show higher engagement in
green programs [22]. Sociologically, enabling conditions,
advocacy, and the social environment play critical roles in
shaping consumer behaviours, with peer influence being
a significant factor [23]. For instance, witnessing positive
experiences within one’s social circle can mitigate concerns
which hinder the acceptance of new technologies [24].
However, the influence of peers, while significant, requires
careful evaluation [25]. Social learning, constrained by
bounded rationality, leads to a dependency on the path of
information consumers rely on for decision-making [26]. In
this regard, Hargreaves and Middlemiss (2020) identified
three types of social relationships influencing energy use:
interactions with family and friends, community and agency
connections, and identity relationships [27].

In conclusion, the consumer decision-making process is
complex, involving various stages and influenced by mul-
tiple factors, with decisions made today affecting future
choices. Assessing alternatives can be daunting and stress-
ful, particularly for residential consumers, requiring spe-
cialised knowledge to navigate the plethora of available
options and significant investments. Moreover, the need for
post-purchase adjustments to optimise energy consumption
patterns and solutions highlights the negative impacts of
operation and maintenance on behaviour change [28, 29].
Risk perception plays a crucial role in decision-making,
influenced both by economic factors, like energy costs,
and non-economic factors, such as climate change percep-
tions [30, 31]. Among the several models that attempt to
describe the consumer decision-making process, the “five-
stage model” provides a detailed framework, encompass-
ing recognition of needs, information search, evaluation of
alternatives, purchase decision, and post-purchase evalua-
tion [32—34]. This model offers a linear representation of
the decision-making process, enabling the identification of
the barriers that have the greatest impact on each stage of
the process.

Main Behavioural Barriers to Customer Engagement

In light of the current understanding of energy consumer
behaviour, this section proposes a review of the main barri-
ers we encountered in our literature review that can hinder
the engagement process in flexibility markets. For clarity,
the identified barriers have been clustered into three main
groups: (1) lack of awareness, (2) lack of skills to process
information and (3) inertia. These three groups of barriers

reflect distinct aspects of the engagement process derived
from the structure of the previously mentioned “five-stage
model”: becoming aware of a new issue/opportunity (e.g.,
the provision of flexibility services), processing the neces-
sary information to make a decision, and a natural aversion
to changes that may slow down the engagement process.
Our work focuses on the psychological dimension of con-
sumers and allows for the analysis of each barrier group
independently from the others. This may be relevant when
trying to identify the underlying mechanisms that hinder the
engagement process. Despite its relevance, other classifica-
tions can obviously be found in the literature [35]. However,
a preliminary version of this classification has already been
reviewed by several stakeholders in the context of the Hori-
zon Project OneNet [11].

Lack of Awareness

Demand for energy is derived; consumers seek energy not
for its direct consumption but as a means to power various
devices that enable access to desired services [36]. Energy
consumption, while a constant and essential aspect of every-
day life, often remains an intangible concept and a minor
component of household budgets. This detail is noteworthy,
especially since mental accounting — a process where con-
sumers allocate their financial resources into different cat-
egories — plays a vital role in their decision-making [37].
Energy typically does not rank high in consumers’ prior-
ity lists, making it challenging for them to understand how
daily activities directly impact their energy consumption.
This lack of understanding logically leads to minimal effort
in unravelling this complexity [38].

Additionally, daily household tasks require using several
appliances (for example, making breakfast involves the use
of lighting, refrigerators, microwaves), yet information on
the cost of these activities is often not readily available [39].
Many consumers also have insufficient knowledge about the
economic implications, whether short-term or long-term, of
using certain energy-intensive appliances [40]. Research
indicates widespread misconceptions about electricity use
and consumption patterns across different populations. An
example is the study by White and Sintov (2018), which
showed that perceived savings from Time-of-Use (ToU)
tariffs had a more substantial impact on their acceptance
than actual bill reductions or changes in peak usage dur-
ing a ToU pilot program [39]. Enhancing consumer under-
standing of electricity bills, pricing, and expenditures could
significantly reduce electricity demand. Nevertheless, exist-
ing research has largely overlooked the aspect of consumer
awareness regarding their specific consumption patterns and
timings, focusing instead on general consumption metrics.
This lack of understanding could also pose challenges for
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customers as they try to identify which electricity-related
activities to shift and when to do so. Understanding time-
based energy use may be a prerequisite for adopting tech-
nologies that enable the implementation of ToU electricity
tariffs [41].

An increase in consumer awareness and interest in
energy-related matters correlates with more favourable atti-
tudes towards adopting energy-efficient heating solutions
and the willingness to make such changes [29]. For instance,
informing consumers has been linked with a higher average
willingness to invest in energy-efficient appliances and the
installation of thermal insulation at home [42]. Conversely,
the absence of online feedback and deficiencies in tradi-
tional education methods negatively affect public awareness
and trust in energy efficiency information [43]. Interestingly,
individuals with limited electricity knowledge are somewhat
less inclined towards seeking further information on energy
consumption and conservation strategies compared to their
more informed counterparts. This reluctance can be attrib-
uted to their limited knowledge base, which diminishes their
motivation to seek out and assimilate new information. This
becomes particularly concerning when considering that
higher knowledge levels have been identified as significant
predictors of pro-social and environmental behaviours [21].

Lack of Skills to Process Information

While awareness is crucial, it alone is insufficient to enable
consumers’ decision-making. Consumers also need the tools
to process information and make informed decisions. Due
to the complex, technical nature of many energy-related
decisions, only a minority of well-informed consumers are
capable of effectively gathering and analysing the necessary
data to make informed choices [28].

Searching for information does not come for free. Infor-
mation economics theory posits that the effort to acquire
information represents a cost, which must be weighed
against the potential benefits or utility expected by the con-
sumer as a result of the additional information available to
make better decisions. Costs include monetary or opportu-
nity costs associated with the time spent searching but also
the mental effort involved in researching, selecting, and
integrating new information with what is already known.
These perceived costs vary by individual, depending on
their research skills, existing knowledge (for example, in the
electricity sector), educational background, etc. In extreme
cases, consumers may be unable to access or engage with
information provided by new technologies, for instance,
due to cultural or age-related factors, which can impact the
perceived ease of use and usefulness of new devices [44].
Consequently, consumers may make decisions based on
incomplete information if acquiring more data is expensive
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or if they trust their existing knowledge base. However, act-
ing on partial information can lead to decisions that differ
from those made with a full understanding of the situation
[45].

Moreover, the sheer volume of available information out-
paces the ability of humans to effectively process it, forcing
them to prioritise some data over others. Consequently, con-
sumers face the challenge of selecting from various infor-
mation sources. In this regard, some external information
channels might serve as substitutes for others or as proxies
for the entire body of available information. Limited knowl-
edge of options and uncertainty are significant barriers to
engage in electricity markets. For instance, despite decreas-
ing search costs over time, the emergence of complex tariffs
has discouraged consumers from switching providers [46].
Similarly, intricate pricing structures can overwhelm con-
sumers, leading to unforeseen decisions [47].

Lastly, perceived scarcity also influences the cognitive
process. For example, Suri et al. (2007) noted a paradoxi-
cal behaviour where scarcity-induced arousal complicates
information processing yet simultaneously increases the
effort and motivation to engage with the information [48].

Customer Inertia in Changing Behaviour

Available information is not always utilised. Consumers
often disregard information that contradicts their existing
beliefs or preferences, exhibiting a preference for infor-
mation that confirms their ideas (confirmation bias) or is
endorsed by their social circles [26]. This leads to a lock-in
effect, keeping consumers anchored in their current habits.
For those particularly averse to risk, habitual behaviours are
perceived as safer due to the presumed certainty of outcomes
and probabilities. Generally, there is a noticeable inertia
among consumers towards change [49, 50]. For instance,
evidence suggests that consumers tend to remain with their
current energy providers even when better options exist, a
tendency attributed to underestimating potential savings,
lack of confidence in new suppliers, complicated switching
processes, and loyalty to current providers. Additionally,
complex tariff structures further discourage consumers from
making changes [6].

Inertia is usually identified with the status-quo bias,
although other interpretations can be found in the literature.’
Samuelson and Zeckenhauser (1988) defined the status-quo
bias as the preference for “doing nothing or maintaining
one’s current or previous decision” [51]. Four main rea-
sons for status-quo bias include transaction costs, decision-
making uncertainty, cognitive misperceptions (like loss
aversion, or anchoring), and psychological commitments

2 Regarding the different meanings that the word inertia has assumed
in marketing contexts, you may refer to Cui et al. (2021) [49].
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influenced by perceived sunk costs or regret avoidance.
Broadly speaking, consumers may exhibit a status-quo bias
to avoid perceived loses. For instance, Blasch and Daminato
(2020) reviewed literature on how loss aversion affects elec-
tric appliance adoption [52]. Studies have shown a nega-
tive correlation between loss aversion and the efficiency of
household appliances, as well as overall energy consump-
tion. Specifically, consumers with higher loss aversion are
less likely to invest in energy-efficient home improvements
and demand a higher risk premium for such investments.

Moreover, loss aversion is positively associated with
distrust, for instance, in institutions or market operators,
which can dampen market engagement and amplify inertia.
Stenner et al. (2017) demonstrated how trust and distrust
serve as heuristics in decision-making, noting that distrust
can diminish willingness to participate in direct load con-
trol programs [53]. Disengaged consumers are generally
less trusting of energy suppliers, and it has been observed
that trust in energy companies is lower compared to other
sectors, like banking or construction. Additionally, more
vulnerable consumers often exhibit lower levels of market
engagement and trust, coupled with heightened concerns
about increasing costs [54, 55].

Open Issues for Engaging Customers

In developing strategies to address barriers to customer
engagement, policymakers and market actors must antici-
pate potential unintended consequences. Identifying barriers
per se is not sufficient to foster engagement. In this section,
we explore the main areas of uncertainty in electricity con-
sumer behaviour. Indeed, there is still a lack of extensive lit-
erature based on field experiments that can clarify the effect
of financial and non-financial incentives and the impact of
different strategies in providing information to customers.
As mentioned earlier, study of electricity consumer
behaviour is not a new topic per se. A multitude of theoreti-
cal contributions have aimed at offering new analytical per-
spectives, incorporating insights from diverse fields, such as
prospect theory applied to energy trading [56—58]. Insights
from behavioural economics have also been applied to
improve demand response programs [59, 60]. In addition,
there exists a body of experimental research, which, how-
ever, largely relies on interviews or online surveys rather
than direct observational studies of consumer behaviour
in natural settings. Despite improvements in the quality of
experiments, Buckley (2020) points out that some research
lacks methodological soundness, attributed to inadequate
control measures, limited sample sizes, brief periods of
study, or the issue of self-selection bias [61]. This situation
could lead, for instance, to overestimate the effectiveness of
incentives designed to encourage electricity conservation.

Furthermore, such research might highlight motivations
of participants that do not align with actual behaviours
observed in real-life contexts. Moreover, some studies may
not accurately represent the broader population [62]. This
absence of solid empirical data hinders our understanding
of how certain intentions, even those declared in surveys,
might translate into actual behaviours [63]. The literature
describes this phenomenon as the intention-action gap. Gra-
vert (2024) suggests that merely focusing on disseminating
information or educating consumers may not be adequate
to stimulate activity in the market. The noted gap between
intentions and actions can be attributed to individuals who
exhibit present bias, procrastinate, and swiftly neglect to
make changes [64].

More experimental studies are needed to shed light
on the motivations that drive consumers to make decisions
in energy-related topics, such as participating in demand
response programs. Considering the wide range of options
available, tailoring engagement strategies to identify and
target groups with shared interests, who are likely to be
motivated by similar incentives, could enhance effective-
ness [65, 66]. Social factors, too, may offer valuable insights
into predicting consumer responses. For instance, findings
from Belaid and Joumni (2020) seem to validate the recog-
nised pattern where the distribution of the potential adoption
of energy saving exhibits an inverted U-shape in relation to
age [67].

When considering engagement drivers, a fundamen-
tal distinction can be made between financial and non-
financial incentives. Yet, how to effectively combine these
approaches to maximise their impact and minimise adverse
reactions among consumers remains to be clarified. Current
research has yet to definitively prioritise economic over non-
economic drivers. However, the mere prospect of monetary
savings is inadequate to fully explain, for instance, the deci-
sion-making process involved in switching energy providers
[68]. Consumers often prioritise benefits that impact their
personal health and environmental well-being over financial
savings offered by alternative heating solutions [29]. Like-
wise, economic incentives, like dynamic pricing, may influ-
ence behaviour differently based on various non-financial
factors [69]. For instance, three kinds of benefits have been
identify to better understand why households adopt certain
technological solutions: (1) functional benefits — the prac-
tical advantages offered by a product or behaviour, (2) self-
expressive benefits — what adopting a product or behaviour
signifies about an individual, and (3) self-evaluative ben-
efits — how a product or behaviour influences one’s self-
perception [63]. Research by Mi et al. (2021) indicates that
non-monetary interventions tend to be more effective than
monetary ones, suggesting that cost-effective, non-financial
strategies hold promise for promoting energy conservation
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[70]. Moreover, findings by Stedman (2021) suggest that
environmental considerations, independence from the grid,
and previous technology usage play significant roles in the
decision to engage in energy trading, beyond just monetary
incentives [71]. Conversely, Azarova et al. (2020) found that
the most significant behavioural changes occurred in house-
holds receiving financial incentives, albeit with limited evi-
dence of impact within non-monetary control groups. These
households initially reduced their energy use in response to
financial incentives but subsequently exhibited a rebound
effect, leading to an overall increase in electricity consump-
tion [72]. This raises questions about the efficacy of tradi-
tional price-based policies in curbing household energy use
[73]. A meta-analysis by Khanna et al. (2021) revealed that
both monetary and non-monetary interventions can reduce
energy consumption in households, but monetary incentives
typically have a more noticeable effect on average [74].

Within the spectrum of non-financial incentives, nudges
have emerged as a noteworthy mechanism to encourage
the adoption of pro-environmental behaviours. However,
the debate over their true efficacy is ongoing. For instance,
research by Buckley and Llerena (2018) illustrates that
nudges are on par with price hikes in terms of lowering
energy use [75]. Conversely, a study by Bailey et al. (2023)
indicates their ineffectiveness in promoting the smart charg-
ing of electric vehicles [76]. Moreover, the presence of
varying consumer misconceptions can yield inconsistent
outcomes on nudge implementation [77]. Consequently,
further research should identify strategies that could amplify
the impact of nudges, such as those based on the “nudge
plus” [78]. Currently, also the literature on the combined
impact of price incentives and behavioural nudges is scant,
with few studies indicating a positive synergy. The compre-
hensive understanding of their synergistic effects remains
limited, as few studies adopt methodologies that adequately
assess synergy, its causes, or mechanisms [79].

Lastly, the approach to informing consumers requires
careful consideration. Disseminating certain types of informa-
tion can lead to unintended effects. For instance, if households
realise they are spending less than expected, this information
might prompt them to increase their consumption [61]. On
the other hand, some information might be more impactful
when grouped with “complementary” data. For example,
Carmichael et al. (2021) suggest viewing smart meters, tar-
iffs, storage, and automation technologies as interconnected
could lead to more effective consumer engagement, offering
greater benefits to individuals, the environment, and society
[80]. But, as previously mentioned, the impact of providing
information depends on how consumers process it: in general,
higher cognitive skills can make consumer behaviour more
rational. In this regard, boosts aim to influence behaviour
by enhancing competences and correcting biases. However,
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the effectiveness and context-dependency of boosts are still
uncertain. Further research should explore the relationship
between the choice of intervention and cognitive aspects [81].

This discussion has showcased various strategies for
engaging consumers “actively”, through information, feed-
back, and other means. These strategies may be comple-
mented by “passive” approaches, like default settings. In fact,
there is substantial evidence supporting the effectiveness of
default options in engaging consumers, such as in adopt-
ing new tariffs or green energy sources [82]. Experimental
findings by Kaiser et al. (2020) demonstrate the persistence
of green defaults, particularly among those concerned with
climate change.’> However, there is limited support for the
effectiveness of defaults when consumers are unaware of
them, with much evidence suggesting otherwise [83]. None-
theless, the potential of default options, especially consider-
ing their policy implications, warrants further examination,
taking into account both monetary and non-monetary factors
to assess the likelihood of consumers opting out [84, 85].

Conclusions

Integrating distributed energy sources in the electricity system
increased demand for flexibility services, prompting a shift
towards establishing dedicated markets where customers can
trade “flexibility”. Despite the recognised benefits for the elec-
tricity system, numerous enabling factors are still lacking to
fully deploy the potential derived from flexible consumption.

Understanding consumer behaviour is paramount in
formulating effective strategies to enhance customer par-
ticipation in flexibility markets. Customers’ decisions are
influenced by various factors, including psychological and
sociological elements, and do not necessarily aim to maxi-
mise economic benefits. Identifying the primary drivers of
customer behaviour and recognising potential barriers are
essential steps in this process.

Our literature review has uncovered key behavioural fac-
tors that could impede consumer engagement, with a focus
on residential consumers. We provided insights into the
decision-making process of customers and explored behav-
ioural barriers to engagement, categorising them into lack
of awareness, lack of skills to process information, and iner-
tia. The lack of awareness stems from the abstract nature
of energy consumption and the limited understanding of its
economic impacts. Additionally, customers may lack the
skills necessary to process complex information and make
well-informed decisions. Finally, customer inertia towards
change, driven by factors like loss aversion and confirma-
tion bias, can hinder engagement efforts.

3 Green default are defined as a pre-selected choice option for “green”
(i.e., renewable) versus “grey” (i.e., non-renewable) electricity supply.
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Moving forward, it is crucial to acknowledge the com-
plexities inherent in addressing these barriers and to explore
innovative approaches that account for the multifaceted
nature of consumer behaviour. Efforts should be directed
towards understanding and leveraging financial and non-
financial motivations to drive customer engagement. Addi-
tionally, there is a pressing need to delve deeper into the
synergistic effects of price incentives and behavioural
nudges, while also carefully assessing the efficacy of vari-
ous consumer information strategies. Further efforts must
be made to fully understand consumer behaviour in order to
develop appropriate engagement strategies and avoid out-
comes that are contrary to those desired. A major question
mark hangs over how much of what we know today about
energy consumer behaviour will still be valid in the future
decarbonised electricity system. Additionally, it cannot be
excluded that customer engagement in flexibility markets
will present new elements that cannot be anticipated based
on the current knowledge of consumer behaviour. This
also raises doubts about identifying the right variables that
can determine consumer behaviour. Such insights must, of
course, find their place within energy areas that have tradi-
tionally followed a purely technical approach but are now
compelled to grapple with the substantial influence of con-
sumer behaviour. A multifaceted approach will be instru-
mental in effectively engaging customers and unlocking the
full potential of flexibility markets in the electricity sector.

These considerations are relevant not only for market
participants interacting with consumers but also for policy-
makers shaping future electricity markets. Effective policies
must maximise the benefits of the energy transition while
ensuring consumers are aware of new market conditions
and can take advantage of the new opportunities.

Author Contributions D.S. conducted the literature analysis regarding
behavioural barriers to customer engagement and provided a first draft
of the paper. In his supervisory role, N.R. contributed to defining the
classification of behavioural barriers and improving the quality of the
manuscript.

Funding Open access funding provided by European University In-
stitute - Fiesole within the CRUI-CARE Agreement. This research
has received funding from the European Union’s Horizon 2020 re-
search and innovation programme under grant agreement No 957739
(OneNet project).

Data Availability No datasets were generated or analysed during the
current study.

Declarations
Competing interests The authors declare no competing interests.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by
any of the authors.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. Martin-Utrilla F-D, Pablo Chaves-Avila J, Cossent R. Decision
Framework for selecting flexibility mechanisms in distribution
grids. Econ Energy Environ Policy. Apr. 2022;11(2). https://doi.
org/10.5547/2160-5890.11.2.fmar.

2. D’Ettorre F, et al. Exploiting demand-side flexibility: state-
of-the-art, open issues and social perspective. Renew Sustain
Energy Rev. Sep. 2022;165:112605. https://doi.org/10.1016/].
rser.2022.112605.

3. De Martini P, Gallagher L, Takayesu E, Hanley R, Henneaux
P. ‘Unlocking Consumer DER Potential: Consumer-Centric
Approaches for Grid Services’, I[EEE Power Energy Mag,
vol. 20, no. 4, pp. 76-84, Jul. 2022, https://doi.org/10.1109/
MPE.2022.3167597

4.  Hampton H, Foley AM, Del Rio DF, Sovacool B. Developing
future retail electricity markets with a customer-centric focus.
Energy Policy. Sep. 2022;168:113147. https://doi.org/10.1016/].
enpol.2022.113147.

5. Page L. Optimally Irrational. The good reasons we behave the
way we do. Cambridge University Press; 2022.

6. Hampton H, Foley A, Del Rio DF, Smyth B, Laverty D, Caul-
field B. ‘Customer engagement strategies in retail electricity
markets: A comprehensive and comparative review’, Energy Res.
Soc. Sci, vol. 90, p. 102611, Aug. 2022, https://doi.org/10.1016/j.
erss.2022.102611

7. Kotler P, Wong V, Saunders J, Armstrong G. Principles of market-
ing. Pearson Education, 2005.

8. Chaves-Avila JP etal. ‘D1.2 user and customer-engagement plan:
validated plan for users recruitment and operation of the cascad-
ing funds’. CoordiNet Deliverable, 2020.

9. Hopper N, Goldman C, Bharvirkar R, Neenan B. ‘Customer
response to day-ahead market hourly pricing: Choices and per-
formance’, Util. Policy, vol. 14, no. 2, pp. 126-134, Jun. 2006,
https://doi.org/10.1016/j.jup.2005.10.001

10. Minniti S, Fedele G, Haas M, Karg K. D3.7 report of customer
involvement. Platone Deliverable; 2021.

11. Stampatori D et al. ‘D11.5 Recommendations for customer
engagement strategies’, OneNet Deliverable, 2023.

12. Stagnaro C, Benedettini S. Chapter 6, who are the customers with
flexible demand, and how to find them? In variable generation,
flexible demand. Academic; 2020.

13. Sanstad AH, Howarth RB. ‘Consumer rationality and energy effi-
ciency’, 1994.

14. Sanstad AH, Howarth RB. Normal markets, market imperfections
and energy efficiency. Energy Policy. 1994;22(10):811-8.

15. Dyner I, Franco CJ. ‘Consumers’ bounded rationality: the case of
competitive energy markets’, Syst. Res. Behayv. Sci, vol. 21, no. 4,
pp- 373-389, Jul. 2004, https://doi.org/10.1002/sres.644

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.5547/2160-5890.11.2.fmar
https://doi.org/10.5547/2160-5890.11.2.fmar
https://doi.org/10.1016/j.rser.2022.112605
https://doi.org/10.1016/j.rser.2022.112605
https://doi.org/10.1109/MPE.2022.3167597
https://doi.org/10.1109/MPE.2022.3167597
https://doi.org/10.1016/j.enpol.2022.113147
https://doi.org/10.1016/j.enpol.2022.113147
https://doi.org/10.1016/j.erss.2022.102611
https://doi.org/10.1016/j.erss.2022.102611
https://doi.org/10.1016/j.jup.2005.10.001
https://doi.org/10.1002/sres.644

Current Sustainable/Renewable Energy Reports

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Simon HA. Model of rational choice. Q J Econ. Feb.
1955;69(1):99. https://doi.org/10.2307/1884852.

Simon HA. Theories of decision-making in economics and
behavioral science. Am Econ Rev. 1959;49(3):253-83.
Kahneman D, Tversky A. On the reality of cognitive illu-
sions. Psychol Rev. 1996;103(3):582-91.  https://doi.
org/10.1037/0033-295X.103.3.582.

Kahneman D, Tversky A. ‘Prospect Theory: An Analysis of Deci-
sion under Risk’, Econometrica, vol. 47, no. 2, p. 263, Mar. 1979,
https://doi.org/10.2307/1914185

He X, Keyaerts N, Azevedo I, Meeus L, Hancher L, Glachant
J-M. ‘How to engage consumers in demand response: A con-
tract perspective’, Util. Policy, vol. 27, pp. 108-122, Dec. 2013,
https://doi.org/10.1016/j.jup.2013.10.001

Faiers A, Cook M, Neame C. ‘Towards a contemporary approach
for understanding consumer behaviour in the context of domestic
energy use’, Energy Policy, vol. 35, no. 8, pp. 4381-4390, Aug.
2007, https://doi.org/10.1016/j.enpol.2007.01.003

Knapp L, O’Shaughnessy E, Heeter J, Mills S, DeCicco JM. ‘Will
consumers really pay for green electricity? Comparing stated
and revealed preferences for residential programs in the United
States’, Energy Res. Soc. Sci, vol. 65, p. 101457, Jul. 2020,
https://doi.org/10.1016/j.erss.2020.101457

Piligrimiené 7, Zukauskaite A, Korzilius H, Banyté J, Dovaliené
A. ‘Internal and External Determinants of Consumer Engage-
ment in Sustainable Consumption’, Sustainability, vol. 12, no. 4,
p. 1349, Feb. 2020, https://doi.org/10.3390/su12041349
Chadwick K, Russell-Bennett R, Biddle N. ‘The role of human
influences on adoption and rejection of energy technology: A
systematised critical review of the literature on household energy
transitions’, Energy Res. Soc. Sci, vol. 89, p. 102528, Jul. 2022,
https://doi.org/10.1016/j.erss.2022.102528

Wolske KS, Gillingham KT, Schultz PW. Peer influence on
household energy behaviours. Nat Energy. Jan. 2020;5(3):202—
12. https://doi.org/10.1038/s41560-019-0541-9.

Maréchal K. ‘An Evolutionary Perspective on the Econom-
ics of Energy Consumption: The Crucial Role of Habits’, J.
Econ. Issues, vol. 43, no. 1, pp. 69-88, Mar. 2009, https://doi.
org/10.2753/JE10021-3624430104

Hargreaves T, Middlemiss L. The importance of social relations
in shaping energy demand. Nat Energy. Feb. 2020;5(3):195-201.
https://doi.org/10.1038/s41560-020-0553-5.

Minghui Gui E, MacGill I. Chapter 7 consumer-centric service
innovations in an era of self-selecting customers in consumer,
Prosumer, Prosumager. Academic; 2019.

Neves C, Oliveira T. Drivers of consumers’ change to an energy-
efficient heating appliance (EEHA) in households: evidence from
five European countries. Appl Energy. Sep. 2021;298:117165.
https://doi.org/10.1016/j.apenergy.2021.117165.

Rockstuhl S, Wenninger S, Wiethe C, Hickel B. Understand-
ing the risk perception of energy efficiency investments: invest-
ment perspective vs. energy bill perspective. Energy Policy. Dec.
2021;159:112616. https://doi.org/10.1016/j.enpol.2021.112616.
Lacroix K, Gifford R. ‘Psychological Barriers to Energy Conser-
vation Behavior: The Role of Worldviews and Climate Change
Risk Perception’, Environ. Behav, vol. 50, no. 7, pp. 749-780,
Aug. 2018, https://doi.org/10.1177/0013916517715296

Engel JF, Kollat DT, Blackwell RD. Consumer behaviour. New
York: Holt, Rinehart & Winston; 1968.

Stankevich A. Explaining the consumer decision-making process:
critical literature review. J Int Bus Res Mark. 2017;2(6):7-14.
https://doi.org/10.18775/jibrm.1849-8558.2015.26.3001.
Kanagal N. An extended model of behavioural process in con-
sumer decision making. Int J Mark Stud. Jul. 2016;8(4):87.
https://doi.org/10.5539/ijms.v8n4p87.

Springer

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Cattaneo C. ‘Internal and external barriers to energy effi-
ciency: which role for policy interventions?’, Energy Effic, vol.
12, no. 5, pp. 1293-1311, Jun. 2019, https://doi.org/10.1007/
$12053-019-09775-1

Hunt LC, Ryan DL. ‘Economic modelling of energy services:
Rectifying misspecified energy demand functions’, Energy
Econ, vol. 50, pp. 273-285, Jul. 2015, https://doi.org/10.1016/].
eneco.2015.05.006

Hahnel UJJ, Chatelain G, Conte B, Piana V, Brosch T. ‘Mental
accounting mechanisms in energy decision-making and behav-
iour’, Nat. Energy, vol. 5, no. 12, pp. 952-958, Oct. 2020, https://
doi.org/10.1038/s41560-020-00704-6

Trotta G. Electricity awareness and consumer demand for infor-
mation. Int J Consum Stud. Jan. 2021;45(1):65-79. https://doi.
org/10.1111/ijcs.12603.

White LV, Sintov ND. ‘Inaccurate consumer perceptions of mon-
etary savings in a demand-side response programme predict pro-
gramme acceptance’, Nat. Energy, vol. 3, no. 12, pp. 1101-1108,
Dec. 2018, https://doi.org/10.1038/s41560-018-0285-y

Schubert R, Stadelmann M. Energy-using durables — why con-
sumers refrain from economically optimal choices. Front Energy
Res. 2015;3. https://doi.org/10.3389/fenrg.2015.00007.

Zanocco C, Sun T, Stelmach G, Flora J, Rajagopal R, Boudet H.
‘Assessing Californians’ awareness of their daily electricity use
patterns’, Nat. Energy, vol. 7, no. 12, pp. 1191-1199, Dec. 2022,
https://doi.org/10.1038/s41560-022-01156-w

Orset C. Is information a good policy instrument to influ-
ence the energy behaviour of households? Energy Econ. Oct.
2021;102:105451. https://doi.org/10.1016/j.enec0.2021.105451.
Kazemi M, Udall J. ‘Behavioral barriers to the use of renew-
able and energy-efficient technologies in residential buildings in
Iran’, Energy Effic, vol. 16, no. 7, p. 79, Oct. 2023, https://doi.
org/10.1007/512053-023-10162-0

Hall S, Anable J, Hardy J, Workman M, Mazur C, Matthews
Y. ‘Matching consumer segments to innovative utility business
models’, Nat. Energy, vol. 6, no. 4, pp. 349-361, Mar. 2021,
https://doi.org/10.1038/s41560-021-00781-1

Stern PC. Blind spots in policy analysis: what Economics doesn’t
say about Energy Use. J Policy Anal Manage. 1986;5(2):200.
https://doi.org/10.2307/3323541.

He X, Reiner D. Nov., ‘Consumer Engagement in Energy mar-
kets: the role of information and knowledge’, 2018, https://doi.
org/10.17863/CAM.33801

Jacobsen GD, Stewart JI. How do consumers respond to price
complexity? Experimental evidence from the power sector.
J Environ Econ Manag. Oct. 2022;116:102716. https://doi.
org/10.1016/j.jeem.2022.102716.

Suri R, Kohli C, Monroe KB. ‘The effects of perceived scarcity on
consumers’ processing of price information’, J. Acad. Mark. Sci,
vol. 35, no. 1, pp. 89-100, Mar. 2007, https://doi.org/10.1007/
s11747-006-0008-y

Cui R, Xin S, Li Z. ‘Interrogating and redefining the concept of
consumer inertia’, J. Consum. Behav, vol. 20, no. 1, pp. 21-31,
Jan. 2021, https://doi.org/10.1002/cb.1849

Stankuniene G, Streimikiene D, Kyriakopoulos GL. ‘Systematic
Literature Review on Behavioral Barriers of Climate Change
Mitigation in Households’, Sustainability, vol. 12, no. 18, p.
7369, Sep. 2020, https://doi.org/10.3390/sul2187369

Samuelson W, Zeckhauser R. Status quo bias in decision making.
J Risk Uncertain. Mar. 1988;1(1):7-59. https://doi.org/10.1007/
BF00055564.

Blasch J, Daminato C. Behavioral anomalies and energy-related
individual choices: the role of Status-Quo Bias. SSRN Electron J.
2018. https://doi.org/10.2139/ssrn.3272245.

Stenner K, Frederiks ER, Hobman EV, Cook S. Willingness to
participate in direct load control: the role of consumer distrust.


https://doi.org/10.1007/s12053-019-09775-1
https://doi.org/10.1007/s12053-019-09775-1
https://doi.org/10.1016/j.eneco.2015.05.006
https://doi.org/10.1016/j.eneco.2015.05.006
https://doi.org/10.1038/s41560-020-00704-6
https://doi.org/10.1038/s41560-020-00704-6
https://doi.org/10.1111/ijcs.12603
https://doi.org/10.1111/ijcs.12603
https://doi.org/10.1038/s41560-018-0285-y
https://doi.org/10.3389/fenrg.2015.00007
https://doi.org/10.1038/s41560-022-01156-w
https://doi.org/10.1016/j.eneco.2021.105451
https://doi.org/10.1007/s12053-023-10162-0
https://doi.org/10.1007/s12053-023-10162-0
https://doi.org/10.1038/s41560-021-00781-1
https://doi.org/10.2307/3323541
https://doi.org/10.17863/CAM.33801
https://doi.org/10.17863/CAM.33801
https://doi.org/10.1016/j.jeem.2022.102716
https://doi.org/10.1016/j.jeem.2022.102716
https://doi.org/10.1007/s11747-006-0008-y
https://doi.org/10.1007/s11747-006-0008-y
https://doi.org/10.1002/cb.1849
https://doi.org/10.3390/su12187369
https://doi.org/10.1007/BF00055564
https://doi.org/10.1007/BF00055564
https://doi.org/10.2139/ssrn.3272245
https://doi.org/10.2307/1884852
https://doi.org/10.1037/0033-295X.103.3.582
https://doi.org/10.1037/0033-295X.103.3.582
https://doi.org/10.2307/1914185
https://doi.org/10.1016/j.jup.2013.10.001
https://doi.org/10.1016/j.enpol.2007.01.003
https://doi.org/10.1016/j.erss.2020.101457
https://doi.org/10.3390/su12041349
https://doi.org/10.1016/j.erss.2022.102528
https://doi.org/10.1038/s41560-019-0541-9
https://doi.org/10.2753/JEI0021-3624430104
https://doi.org/10.2753/JEI0021-3624430104
https://doi.org/10.1038/s41560-020-0553-5
https://doi.org/10.1016/j.apenergy.2021.117165
https://doi.org/10.1016/j.enpol.2021.112616
https://doi.org/10.1177/0013916517715296
https://doi.org/10.18775/jibrm.1849-8558.2015.26.3001
https://doi.org/10.5539/ijms.v8n4p87

Current Sustainable/Renewable Energy Reports

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Appl Energy. Mar. 2017;189:76-88. https://doi.org/10.1016/].
apenergy.2016.10.099.

Ofgem. Office of Gas and Electricity Markets, ‘Consumer Survey
2020: Update on Consumer Engagement with Energy’, 2021.
Shirani F, Groves C, Henwood K, Pidgeon N, Roberts E. I’'m the
smart meter: perceptions of smart technology amongst vulnerable
consumers. Energy Policy. Sep. 2020;144:111637. https://doi.
org/10.1016/j.enpol.2020.111637.

Rahi GE, Etesami SR, Saad W, Mandayam NB, Poor HV. ‘Man-
aging Price Uncertainty in Prosumer-Centric Energy Trading: A
Prospect-Theoretic Stackelberg Game Approach’, IEEE Trans.
Smart Grid, vol. 10, no. 1, pp. 702-713, Jan. 2019, https://doi.
org/10.1109/TSG.2017.2750706

Ableitner L, Tiefenbeck V, Meeuw A, Worner A, Fleisch E,
Wortmann F. User behavior in a real-world peer-to-peer elec-
tricity market. Appl Energy. Jul. 2020;270:115061. https://doi.
org/10.1016/j.apenergy.2020.115061.

Saad W, Glass AL, Mandayam NB, Poor HV. ‘Toward a Con-
sumer-Centric Grid: A Behavioral Perspective’, Proc. IEEE,
vol. 104, no. 4, pp. 865-882, Apr. 2016, https://doi.org/10.1109/
JPROC.2016.2520760

Pratt BW, Erickson JD. Defeat the peak: behavioral insights
for electricity demand response program design. Energy Res
Soc Sci. Mar. 2020;61:101352. https://doi.org/10.1016/j.
erss.2019.101352.

Good N. Using behavioural economic theory in modelling of
demand response. Appl Energy. Apr. 2019;239:107—16. https://
doi.org/10.1016/j.apenergy.2019.01.158.

Buckley P. Prices, information and nudges for residential electricity
conservation: a meta-analysis. Ecol Econ. Jun. 2020;172:106635.
https://doi.org/10.1016/j.ecolecon.2020.106635.

Scharnhorst L, Sandmeier T, Ardone A, Fichtner W. ‘The Impact
of Economic and Non-Economic Incentives to Induce Residen-
tial Demand Response—Findings from a Living Lab Experi-
ment’, Energies, vol. 14, no. 8, p. 2036, Apr. 2021, https://doi.
org/10.3390/en14082036

Vasseur V, Marique A-F. ‘Households’ Willingness to Adopt
Technological and Behavioral Energy Savings Measures: An
Empirical Study in The Netherlands’, Energies, vol. 12, no. 22, p.
4294, Nov. 2019, https://doi.org/10.3390/en12224294

Gravert C. ‘From intent to inertia: experimental evidence from
the retail electricity market’. CEBI WORKING PAPER SERIES,
2024.

Sloot D, Lehmann N, Ardone A, Fichtner W. A behavioral Sci-
ence Perspective on consumers’ Engagement with demand
response programs. Energy Res Lett. Jan. 2023;4(1). https://doi.
org/10.46557/001¢.38831.

Sridhar A, et al. Residential consumer preferences to demand
response: analysis of different motivators to enroll in direct load
control demand response. Energy Policy. Feb. 2023;173:113420.
https://doi.org/10.1016/j.enpol.2023.113420.

Belaid F, Joumni H. Behavioral attitudes towards energy sav-
ing: empirical evidence from France. Energy Policy. May
2020;140:111406. https://doi.org/10.1016/j.enpol.2020.111406.
Deller D, Giulietti M, Loomes G, Price CW, Moniche A, Jeon JY.
Switching energy suppliers: it’s not all about the money. Energy
J. May 2021;42(3):1-26. https://doi.org/10.5547/01956574.42.3.
ddel.

Christensen TH, et al. The role of competences, engagement,
and devices in configuring the impact of prices in energy
demand response: findings from three smart energy pilots with
households. Energy Policy. Feb. 2020;137:111142. https://doi.
org/10.1016/j.enpol.2019.111142.

Mi L, Gan X, Sun Y, Lv T, Qiao L, Xu T. ‘Effects of mon-
etary and nonmonetary interventions on energy conservation: A
meta-analysis of experimental studies’, Renew. Sustain. Energy

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

3.

84.

85.

Rev, vol. 149, p. 111342, Oct. 2021, https://doi.org/10.1016/j.
rser.2021.111342

Steadman S, Bennato AR, Giulietti M. Would you like to Trade
your energy? A comparative Survey experiment on Energy Trad-
ing platforms. SSRN Electron J. 2021. https://doi.org/10.2139/
ssrn.3951095.

Azarova V, Cohen JJ, Kollmann A, Reichl J. Reducing house-
hold electricity consumption during evening peak demand
times: evidence from a field experiment. Energy Policy. Sep.
2020;144:111657. https://doi.org/10.1016/j.enpol.2020.111657.
Werthschulte M, Loschel A. On the role of present bias and
biased price beliefs in household energy consumption. J Environ
Econ Manag. Sep. 2021;109:102500. https://doi.org/10.1016/j.
jeem.2021.102500.

Khanna TM et al. Jul., ‘A multi-country meta-analysis on the role
of behavioural change in reducing energy consumption and CO2
emissions in residential buildings’, Nat. Energy, vol. 6, no. 9, pp.
925-932, 2021, https://doi.org/10.1038/541560-021-00866-x
Buckley P, Llerena D. ‘Demand response as a common pool
resource game: Nudges or peak prices’, Working Papers 2018-
01, Grenoble Applied Economics Laboratory (GAEL), 2018.
Bailey M, Brown D, Shaffer B, Wolak F. ‘Show Me the Money!
Incentives and Nudges to Shift Electric Vehicle Charge Tim-
ing’, National Bureau of Economic Research, Cambridge, MA,
w31630, Aug. 2023. https://doi.org/10.3386/w31630

Jung M, Cho D, Shin E. ‘Repairing a Cracked Mirror: The Het-
erogeneous Effect of Personalized Digital Nudges Driven by
Misperception’, Prod. Oper. Manag, vol. 30, no. 8, pp. 2586—
2607, Aug. 2021, https://doi.org/10.1111/poms.13396

Banerjee S, John P. Nudge plus: incorporating reflection into
behavioral public policy. Behav Public Policy. Jan. 2024;8(1):69—
84. https://doi.org/10.1017/bpp.2021.6.

Drews S, Exadaktylos F, Van Den Bergh JCIM. Assessing
synergy of incentives and nudges in the energy policy mix.
Energy Policy. Sep. 2020;144:111605. https://doi.org/10.1016/].
enpol.2020.111605.

Carmichael R, Gross R, Hanna R, Rhodes A, Green T. The demand
response technology cluster: accelerating UK residential consumer
engagement with time-of-use tariffs, electric vehicles and smart
meters via digital comparison tools. Renew Sustain Energy Rev.
Apr. 2021;139:110701. https://doi.org/10.1016/j.rser.2020.110701.
Caballero N, Ploner M. Boosting or nudging energy consumption?
The importance of cognitive aspects when adopting non-mon-
etary interventions. Energy Res Soc Sci. Sep. 2022;91:102734.
https://doi.org/10.1016/j.erss.2022.102734.

Fowlie M, Wolfram C, Baylis P, Spurlock CA, Todd-Blick A,
Cappers P. ‘Default Effects And Follow-On Behaviour: Evidence
From An Electricity Pricing Program’, Rev. Econ. Stud, vol. 88,
no. 6, pp. 2886-2934, Nov. 2021, https://doi.org/10.1093/restud/
rdab018

Kaiser M, Bernauer M, Sunstein CR, Reisch LA. ‘The power
of green defaults: the impact of regional variation of opt-out
tariffs on green energy demand in Germany’, Ecol. Econ,
vol. 174, p. 106685, Aug. 2020, https://doi.org/10.1016/].
ecolecon.2020.106685

Jachimowicz JM, Duncan S, Weber EU, Johnson EJ. ‘When
and why defaults influence decisions: a meta-analysis of default
effects’, Behav. Public Policy, vol. 3, no. 02, pp. 159—-186, Nov.
2019, https://doi.org/10.1017/bpp.2018.43

Liebe U, Gewinner J, Diekmann A. ‘Large and persistent effects
of green energy defaults in the household and business sectors’,
Nat. Hum. Behav, vol. 5, no. 5, pp. 576-585, Mar. 2021, https://
doi.org/10.1038/541562-021-01070-3

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.rser.2021.111342
https://doi.org/10.1016/j.rser.2021.111342
https://doi.org/10.2139/ssrn.3951095
https://doi.org/10.2139/ssrn.3951095
https://doi.org/10.1016/j.enpol.2020.111657
https://doi.org/10.1016/j.jeem.2021.102500
https://doi.org/10.1016/j.jeem.2021.102500
https://doi.org/10.1038/s41560-021-00866-x
https://doi.org/10.3386/w31630
https://doi.org/10.1111/poms.13396
https://doi.org/10.1017/bpp.2021.6
https://doi.org/10.1016/j.enpol.2020.111605
https://doi.org/10.1016/j.enpol.2020.111605
https://doi.org/10.1016/j.rser.2020.110701
https://doi.org/10.1016/j.erss.2022.102734
https://doi.org/10.1093/restud/rdab018
https://doi.org/10.1093/restud/rdab018
https://doi.org/10.1016/j.ecolecon.2020.106685
https://doi.org/10.1016/j.ecolecon.2020.106685
https://doi.org/10.1017/bpp.2018.43
https://doi.org/10.1038/s41562-021-01070-3
https://doi.org/10.1038/s41562-021-01070-3
https://doi.org/10.1016/j.apenergy.2016.10.099
https://doi.org/10.1016/j.apenergy.2016.10.099
https://doi.org/10.1016/j.enpol.2020.111637
https://doi.org/10.1016/j.enpol.2020.111637
https://doi.org/10.1109/TSG.2017.2750706
https://doi.org/10.1109/TSG.2017.2750706
https://doi.org/10.1016/j.apenergy.2020.115061
https://doi.org/10.1016/j.apenergy.2020.115061
https://doi.org/10.1109/JPROC.2016.2520760
https://doi.org/10.1109/JPROC.2016.2520760
https://doi.org/10.1016/j.erss.2019.101352
https://doi.org/10.1016/j.erss.2019.101352
https://doi.org/10.1016/j.apenergy.2019.01.158
https://doi.org/10.1016/j.apenergy.2019.01.158
https://doi.org/10.1016/j.ecolecon.2020.106635
https://doi.org/10.3390/en14082036
https://doi.org/10.3390/en14082036
https://doi.org/10.3390/en12224294
https://doi.org/10.46557/001c.38831
https://doi.org/10.46557/001c.38831
https://doi.org/10.1016/j.enpol.2023.113420
https://doi.org/10.1016/j.enpol.2020.111406
https://doi.org/10.5547/01956574.42.3.ddel
https://doi.org/10.5547/01956574.42.3.ddel
https://doi.org/10.1016/j.enpol.2019.111142
https://doi.org/10.1016/j.enpol.2019.111142

	﻿From Hesitation to Participation: Examining Behavioural Barriers to Engage Customers in Flexibility Markets
	﻿Abstract
	﻿Introduction
	﻿Understanding Consumer Behaviour
	﻿Main Behavioural Barriers to Customer Engagement
	﻿Lack of Awareness
	﻿Lack of Skills to Process Information
	﻿Customer Inertia in Changing Behaviour
	﻿﻿Open Issues for Engaging Customers﻿

	﻿Conclusions
	﻿References


