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Abstract

Renewable energy communities (RECs) might be an interesting new stakeholder in stimulating home energy-saving efforts
by tenants and homeowners due to their potential of raising awareness locally and gaining public support for low-carbon
energy and energy-savings projects, because RECs are often locally sited, in close social proximity of residents, and are
already part of local structures and share local institutions. This comes with many benefits since they already have a rep-
utation locally, a social history with the local community, and can be trusted by the latter. This makes them potentially
better suited than other—often less-trusted—parties (i.e., government and business companies) to use their agency to
encourage sustainable change. The article builds on empirical data from the EU Horizon 2020 project REScoop Plus, using a
mixed-methods research approach, including desk research, expert interviews, validation workshops, and multiple surveys
among RECs in six EU member states about energy-saving actions implemented, and their effectiveness in terms of raising
awareness, influencing the intention to save energy, and actual energy-saving behaviour. This article provides more insight
into the assessment of actions and measures for coaching householders to achieve energy savings and low carbon goals.
In addition, it shows the potential of using RECs as a new strategy to address home energy savings in the current housing
stock, including options to improve the energy performance thereof.
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1. Introduction able energy communities (RECs). In European legislation

(see Section 3), RECs are legal entities that have as a

In the challenge of renovating the existing housing stock
in the built environment, increasing its energy perfor-
mance and improving residents’ participation in neigh-
bourhood renovation activities is crucial. Both tenants
and owners should reconsider their energy use and
the energy production of their dwelling or should be
encouraged by agencies to do so. An actor that is eas-
ily overlooked is the self-organisation of citizens who can
help each other to live “energy-neutral.” These include,
among others, joint housing projects (Tummers, 2021),
associations of tenants or owners in a particular build-
ing or neighbourhood, eco-villages, and so-called renew-

primary purpose to provide environmental, economic,
or social community benefits to its members or share-
holders by engaging in renewable energy activities on a
not-for-profit basis. In practice, the benefits of their activ-
ities do not just concern their members or shareholders
but also the larger community.

2. Research Questions
In this article, the activities of RECs that are linked

to the improving energy performance of homes in the
existing housing stock are presented. In particular, we
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discuss the advantage of RECs as an agent over others
that stimulate households to save energy or invest in
renewable energy. Behavioural determinants of house-
holds consuming energy can be targeted with actions or
interventions—i.e., as “policy instruments”—to induce
change or to change the conditions that influence how
energy is consumed. Creating zero-energy homes is not
merely a technological or economical challenge; it also
contains a human factor. Creating zero-energy homes
also calls for a change in the behaviour and the energy
practices of final energy users (i.e., householders). This
involves the consumption of energy in more rational and
efficient ways. In the residential sector, this behaviour of
tenants and homeowners is crucial. In particular, house-
holds consume energy and can be targeted with the
aim of behavioural change, leading to lower volumes in
energy demand. Research on energy saving tends to be
within the context of low-carbon behaviour-change activ-
ities (Howell, 2012).

Historically, households are considered a target
group that is difficult to reach or to persuade (Bressers
& Ligteringen, 1997). RECs are increasingly consid-
ered important players in renewable energy and
energy-saving efforts (Coenen et al., 2017). The hypoth-
esis that is central to this article holds that extending the
role of RECs as a new stakeholder in the energy renova-
tion of homes and, more in general, home energy sav-
ings, has the potential to reach the difficult target group
of tenants and homeowners. Establishing new RECs or
getting existing ones involved would raise the level of
participation of inhabitants in neighbourhood renova-
tion activities and encourage more sustainable lifestyles.
For these reasons, RECs can be considered a new and
promising strategy to improve energy performance in
the current housing stock.

In this article, three questions are addressed:

1. How do RECs encourage their members and
(other) households to save energy?

2. To what extent are RECSs capable of effectively
encouraging their members and (other) house-
holds to save energy?

3. To what extent could the potential involvement of
RECs be considered a new strategy to improve the
energy performance of the current housing stock?

To answer the first question, Section 3 discusses what
RECs are and how they relate to stimulating home
energy-savings. In Section 4, arguments are discussed
on why RECs as agents of change are particularly suited
to influence home energy savings. In Section 5, types
of energy-saving instruments and actions are presented.
This is confronted with the potential of RECs to use these
mechanisms. Section 6 addresses the research approach
and methods of the present study. Section 7 presents
an overview of energy saving actions implemented by
RECs. And in Section 8, the empirical results and insights
are presented, highlighting the use of actions and mea-

sures of home energy savings. To answer the second
question, the effectiveness of several dedicated energy-
saving measures is discussed. In the concluding section,
the research questions above are answered and we
reflect on the potential advantages of a larger involve-
ment of energy communities as a new strategy to
increase the energy renovation rate of the existing hous-
ing stock.

3. Renewable Energy Communities

In the academic literature on community energy and
policy practice, citizen energy initiatives go by very dif-
ferent names, like citizen-led renewable energy initia-
tives, local renewable energy organisations (Boon &
Dieperink, 2014), local low-carbon energy initiatives
(Warbroek et al., 2019), or renewable energy coop-
eratives (REScoops; REScoop.eu, 2022). The academic
debates surrounding the growing academic field of
energy communities contribute to “a bulwark of empiri-
cal examples, theoretical reflections and methodological
tools” (Creamer et al., 2019, p. 1). Here, we follow the
concept of “energy communities” as it was introduced
through the “Clean Energy for All Europeans” package
by the EU in its legislation, notably as: (a) “citizen energy
communities” (CECs; Article 2 of the Electricity Directive)
and (b) “renewable energy communities” (Article 2 of
the Renewables Directive). Article 2 of the Renewables
Directive defines RECs. “Renewable energy community”
means a legal entity:

1. Which, in accordance with the applicable national
law, is based on open and voluntary participation,
is autonomous, and is effectively controlled by
shareholders or members that are located in the
proximity of the renewable energy projects that
are owned and developed by that legal entity;

2. Whose shareholders or members are natural per-
sons, small and medium-sized enterprises, or local
authorities, including municipalities;

3. Whose primary purpose is to provide environmen-
tal, economic, or social community benefits for its
shareholders or members or for the local areas
where it operates, rather than financial profits.

The definition of CECs (Article 2 of the Electricity
Directive) is quite similar to the one on RECs. The second
and third bulleted issues are the same as the Renewable
Energy Directive. The first issue holds that the autonomy
principle is absent when compared to the definition of
RECs. Where community initiatives seeking to produce,
distribute, and consume energy locally are not a new
phenomenon, the definition of CECs is the explicit recog-
nition that community energy is not just about jointly
producing renewable energy.

Energy communities are also engaged in other
energy services and activities (Seyfang et al., 2013),
such as persuading their members to conserve energy
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(Coenen et al., 2017; Hoppe et al., 2016, 2019; Oteman
et al.,, 2014; van der Schoor & Scholtens, 2015).
Promoting home energy savings goes well with the pri-
mary purpose of providing benefits by RECs or CECs.
When home energy savings are successfully promoted
the energy savings create economic benefits includ-
ing reduced energy bills for households (REScoop.eu &
ClientEarth, 2020). Social benefits of the activities pro-
moting energy-saving include the provision of differ-
ent services (e.g., energy advice) to members includ-
ing investment in energy efficiency and energy poverty.
In addition, the energy-saving promotion provides envi-
ronmental benefits including the reduction of green-
house gas emissions. In the present article, the main
focus is on measures that target influencing the curtail-
ment and efficiency behaviours (including investment
and adoption decisions) of tenants and homeowners.
Historically, RECs and related NGOs have been stimulat-
ing home energy savings going back to the previous cen-
tury. For example, in the UK, the Energy Savings Trust
was established and served as an intermediary focusing
on promoting energy-saving behaviours. It did so at a
national level by delivering services to other (local) com-
munity energy organisations and households in terms
of networking, supporting, and funding (Seyfang et al.,
2014). It also created websites and online repositories
that local community energy organisations could use to
demonstrate energy savings and the lowering of car-
bon emissions (Hargreaves et al., 2013). Brummer (2018)
shows that both in the UK and the US, community energy
organisations are active in educational activities provid-
ing knowledge on energy-saving behaviours, combined
with raising awareness for issues connected with energy
consumption, such as climate change. Furthermore,
Heiskanen et al. (2010) observed community energy
organisations running virtual energy-saving platforms.
More recently, RECs have also started to use high-tech
solutions to stimulate home energy savings, e.g., through
the use of smart grids, virtual power plants, and smart
meters (van Summeren et al., 2020).

4. The Potential of Renewable Energy Communities to
Influence Citizen Energy Saving

There are specific normative reasons for the existence
of RECs, linked to objections against practices in cur-
rent energy markets, and more in general the (fossil
fuel and nuclear-fed) centralised energy system model
(Coenen & Hoppe, 2021). According to the Renewable
Energy Directive, the EU wants RECs and energy-active
citizens to become agents of change in the sustainable
energy transition in all EU member states and play an
instrumental role in the low-carbon energy transition
(Directive 2018/2001, 2018). The potential of RECs to
stimulate home energy savings and renewable energy
investments of tenants and homeowners lies in sev-
eral factors where they, compared to other organisa-
tions (mainly from the public and private sector), are

fairly well-positioned. When compared to other organi-
sations (like local government, distribution system oper-
ators, or energy companies) they can potentially deliver
services more efficiently for several reasons (Coenen &
Hoppe, 2016; Coenen et al., 2017). Here, three groups
of arguments are distinguished, respectively related to
social embeddedness, community advantages, and trust
and social acceptance. Social embeddedness in com-
munities and social structures makes a difference with
other agents:

e RECs are already embedded in social structures,
and therefore have close ties with their customer
groups and have direct contacts with consumers
regarding energy saving (Hess, 2018);

e They can raise awareness among both the larger
community and individual members to stress the
importance of energy-saving. Because of their
social embeddedness in local communities, they
are likely better equipped to reach out to tar-
get groups than other agents would (Bauwens
& Defourny, 2017; Déci et al.,, 2015; Hewitt
et al., 2019);

e They can set energy saving as a social norm within
the community (Abrahamse et al., 2005).

Energy communities have the advantage over other
agents of being a (local) community:

e RECs can organise energy-saving expertise dissem-
ination at the community level, e.g., by organis-
ing workshops, working groups, or setting up an
“energy library”;

e Through their critical mass, they can build energy-
saving expertise to share with members and the
community (Bauwens, 2016);

e They can define and distribute the available
capacity of renewable energy as a common
resource in the community (Becker et al., 2017;
Wolsink, 2012);

e They can better deal with NIMBY problems (the
phenomenon of people objecting to the siting of
something perceived as unpleasant or hazardous
in the area where they live, especially while raising
no such objections to similar developments else-
where) related to aspects that have to do with sit-
ing (renewable) energy plants by balancing spatial,
social, economic, and environmental interests in
the community (O’Neil, 2020).

RECs, because they are a social community, have the
advantage of generating more trust and social accep-
tance over other agents:

e They are viewed as areliable partner to give advice,
supply energy systems and appliances, and make
people more willing to take energy-saving invest-
ment risks (Walker et al., 2010);
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¢ They cannot only give personal and tailored assis-
tance to members to develop a personal capacity
to save energy but are trusted by the target group;

e They can easily cooperate with local stakehold-
ers and have a different position because of their
non-for-profit and idealistic goals (Hoppe et al.,
2015; Warbroek et al., 2019; Warbroek, 2019);

¢ They can tailor energy-saving measures to where
it is effective, while also addressing related social
issues like energy poverty and justice (Feenstra &
Hanke, 2021).

5. Types of Energy-Saving Instruments and Actions

Although energy communities are not governmental
organisations, there is an analogy between the activ-
ities of RECs allowing their members to save energy
and invest in renewable energy and the use of public
policy tools. However, public policy is made by govern-
ments and organisations which act on behalf of govern-
ments. Public policies are legitimised by elected politi-
cians’ decision-making. Governments use policy tools or
instruments to influence citizen behaviour and achieve
policy goals (Dahl & Lindblom, 1953). Because tenants
and homeowners are not a well-organised target group
that the government can address, compared to business
companies, policy instruments like voluntary agreements
and permit systems are not suitable. So, actions aiming
at energy savings of members, or the broader commu-
nity of energy communities have to focus on influenc-
ing individual decisions and action. Schneider and Ingram
(1990) distinguish five reasons why people are not tak-
ing action that can be addressed by policy: People may
believe the law does not direct or authorise them to take
action; they may lack incentives or the capacity to take
the actions needed; they may disagree with the values
implicit in the means or ends, or the situation may involve
such high levels of uncertainty that the nature of the prob-
lem is unknown; it is unclear what people should do or
how they might be motivated. Policy instruments address
these problems by: (a) providing authority, (b) providing
incentives or capacity, and (c) using symbolic and horta-
tory proclamations. Next, Schneider and Ingram (1990)
distinguish five types of policy instruments:

1. Authority tools, which are statements backed by
the legitimate authority of the government that
grant permission, prohibit, or require action under
designated circumstances;

2. Incentive tools are tools that rely on tangible pay-
offs, either positive or negative, to induce compli-
ance or encourage utilisation;

3. Capacity tools are tools that provide information,
training, education, and resources to enable indi-
viduals (or groups and agencies) to make decisions
or carry out activities;

4. Symbolic and hortatory tools motivate people to
take policy-related actions based on their beliefs

and values. A hortatory is a person or thing that
strongly requests someone else to take a particu-
lar action;

5. Learning tools that promote learning about the
problem and the knowledge and uncertainty about
both the problem and the action to be undertaken.

RECs cannot use all types of policy instruments. Real
authority tools are not relevant to the energy commu-
nity, but many actions of energy communities are backed
up by their legitimacy as democratically organised, vol-
untary membership organisations. For direct influence,
they need rewards to motivate households with individ-
ual tangible payoffs. Indirectly, RECs can influence the
context in which the energy-saving decision is taken by
using capacity tools. Through information or knowledge
tools, tenants and homeowners can be persuaded to
alter their energy consumption behaviour because they
are confronted with new facts, information, or knowl-
edge. The situation in itself has not changed. Regardless
of the information (knowledge, arguments, and moral
appeal) that is transferred, or through which mecha-
nism (encouragement, persuasion, etc.), the change in
behaviour is still voluntary. This also means that the pro-
vision of information does not always lead to a change
in energy-use behaviour, because it is up to the REC
member or other tenant or homeowner to act based
on the information. However, a recent study revealed
that financial motives seem overrated and communal
motives underrated concerning involvement in commu-
nity energy-saving actions (Sloot et al., 2019).

The relation between information and behaviour
brings us to another strand in literature next to pol-
icy science, namely behavioural intervention strategy,
which has a background in environmental psychology
(Abrahamse et al., 2005; Frederiks et al., 2015; Gardner
& Stern, 1996). If the assumption of how a policy instru-
ment works is based on behaviour, there is a lot of resem-
blance between the two strands of literature. In psy-
chology, interventions are actions performed to bring
about change in people. There is one type of interven-
tion strategy that is directed towards activities to mod-
ify behaviour. Behavioural interventions may be aimed
at, viz., (a) voluntary behaviour change, by changing indi-
vidual knowledge and/or perceptions; and (b) chang-
ing the contextual factors (i.e., the pay-off structure)
which may determine households’ behavioural decisions
(Abrahamse et al., 2005). In this article, we focus on what
can be called micro-level factors and not the macro-level
or structural factors. These factors, together with institu-
tional factors and cultural developments, influence the
motivation, preferences, attitudes, opportunities, and
abilities of households to save energy.

Behaviours related to household energy saving
can be divided into two types of behavioural change
(Gardner & Stern, 1996): (a) efficiency behaviour, as a
one-shot action or decision to save energy (for instance
buying energy-efficient equipment or the thermal insu-
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lation of houses); and (b) curtailment behaviour, with
repetitive efforts to save energy (for instance lowering
the temperature in a room by changing the thermostat
or deciding to dry the laundry outdoors in the garden
instead of in an electric drying machine; Steg et al., 2018).
Abrahamse et al. (2005) use a taxonomy for behaviour
change interventions first issued by Geller et al. (1990)
which addresses antecedent and consequences strate-
gies. Antecedent strategy attempts to influence one
or more behavioural determinants prior to the perfor-
mance of energy-saving behaviour. Examples are goal
setting, commitment, information provision, and mod-
elling. Another example—well practiced among RECs—
pertains to the promotion of energy-saving advice ser-
vices giving pledgees the information to take action
themselves (Bomberg & McEwen, 2012; Heiskanen et al.,
2010). On the other hand, the consequences strategy
tries to influence behavioural determinants after the
occurrence of the energy-saving behaviour by provid-
ing consequences feedback on the outcome after the
occurrence of the behaviour. Consequence strategies—
i.e., offering rewards, or providing feedback—are based
on the assumption that the presence of positive or neg-
ative consequences will influence behaviour because
it will make energy-saving more attractive. Candelise
and Ruggieri (2020) observed RECs in Italy using
energy bills to stimulate home energy savings among
their members.

6. Research Methodology

The empirical data in this article is taken from the
EU’s Horizon 2020 project REScoop Plus (2016-2018;
Chalkiadakis et al., 2018; Coenen et al., 2017) which
addressed RECs using their agency to encourage house-
hold energy savings and household renewable energy
investments. The main goal of the project was to
research how to improve energy savings and household
renewable energy investment stimulation strategies as
an activity for REScoops across Europe. REScoops are
defined as “groups of citizens who organise themselves
to collectively take action to foster the use of renew-
able energy and increase energy efficiency standards”
(REScoop.eu, 2022), and can be considered to serve as
a good example for RECs.

To answer the two research questions central to this
article, different research strategies are used applying a
mixed-methods approach. For the first question—how
do RECs encourage their members and (other) house-
holds to save energy or invest in renewable energy
options?—an exploratory research approach was used
to map the incentives, measures, tools, and approaches
the researched REScoops use. First, an inventory of was
made of interventions and strategies used by seven
REScoop federations from six EU nation-states, all organ-
isations in the project consortium (the REScoops in the
project consortium are Coopernico, in Portugal; Enostra,
in Italy; Ecopower, in Belgium; Enercoop, in France;

EBO, in Denmark; SEV, in Italy; and SOMenergia, in
Spain). The inventory work presented was based on
desk research (organisation documents and organisa-
tion websites), a literature review, and primary data col-
lected using an expert survey. These seven experts were
appointed by their REScoop organisations and were con-
tacted, asked to complete a questionnaire, and produce
a factsheet about dedicated actions they use to stimu-
late home energy savings among their members. Based
on the desk research and following the expert survey and
collection of the factsheets, the appointed experts were
interviewed (via Skype). In addition, two online expert
workshops were organised to discuss and validate the
(preliminary) results. The main purpose of the interviews
was to gain more insights into the experiences, back-
ground, context, and use of actions and dedicated mea-
sures. Based on the inventory, eight in-depth illustrative
case studies were conducted to shed light on the actual
meaning and experiences with the implementation of
particular (combinations of) actions and measures.

To answer the second research question—to what
extent are RECSs capable of effectively encouraging their
members and (other) households to save energy?—
first, energy savings behaviours, energy consumption,
and indicators of energy savings needed to be mea-
sured. Secondly, it had to be assessed whether and how
these could be related to the actions and measures
implemented by the REScoops. In addition, (anonymised)
longitudinal energy consumption data were obtained
from the REScoops in the project and for some control
groups with different suppliers. Due to the availability of
data, actual consumption data focused on electricity con-
sumption (excluding gas and other sources needed for
heating of homes and tap water). Next to longitudinal
data sets additional data were obtained from REScoops
(or companies performing energy service management
to REScoops) about members and non-members clients
(consuming energy supplied by REScoops, or persons oth-
erwise connected as non-clients) to the REScoop commu-
nity about their energy use (Sifakis et al., 2018, 2020).

Two rounds of surveys were conducted among
REScoop members, non-members clients (consuming
energy supplied by REScoops but not having obtained
REScoop membership), or persons otherwise connected
to the REScoop community and others. First, in the spring
and summer of 2017, a first round of surveys was con-
ducted among six REScoops in five EU member states
(N =10,585). Second, in the spring and summer of 2018,
a second round of surveys was conducted among seven
REScoops in six EU member states (N = 7,556). Whereas
the 2017 survey focused on general REScoop characteris-
tics and home energy savings, the 2018 survey paid more
intention to the implementation of several dedicated
REScoop measures (interventions). The behavioural ana-
lysis focused on behaviour related to the use of both elec-
tricity and energy sources used for in-home heating.

Figure 1 below summarises the research strategy in
the REScoop Plus project to determine the influence of
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Goal achievement:
*  Energy savings

Influence REScoop on members:
* Via general membership
* Engagement in activities
e Via specific dedicated actions

Research strategies to analyse

effectiveness (contribution

analysis of certain actions):

e Statistical relationship

* Reported effectiveness by
members

e Longitudinal trends

e Comparison between groups

e Excluding rival factors

Explaining effectiveness:
* Implementation of REScoop
actions

Effects:

* Achieved via energy curtailment
or efficiency behaviour of
REScoop members

* Either dependent or
independent from REScoop
actions

Influence REScoop on members:
* Directinfluence
* Indirect influence

Statistical analysis of factors influencing

energy savings:

*  Via observed data on effects of
REScoop actions

*  Via reported data

e Several statistical tests to analyse
(bivariate) relationships

Analyzing implementation of REScoop

actions:

*  Satisfaction about REScoop actions

*  Explnation why REScoop actions
were chosen by members

Figure 1. Research strategy to determine the effectiveness of REScoops to encourage their members to save energy. Source:

Adapted from Coenen and Hoppe (2018).

REScoop on its members. Here, effectiveness means that
home energy savings are reached due to the actions of
the energy communities or membership and not through
other factors (i.e., home energy savings can be attributed
to REScoop actions and activities).

7. Overview of Actions of Energy Communities

In this section, the question “how do energy com-
munities encourage their members and (other) house-
holds to save energy?” is addressed. Figure 2 presents
an overview of actions and dedicated measures imple-
mented by six REScoops studied in the REScoop Plus
project (Coenen & Hoppe, 2016). The overview is
based on the dimensions of energy behaviour (with
the extremes of the dimension as either curtailment
of efficiency behaviour) and type of strategy (either
antecedent or consequence strategy). An overview of
several illustrative specific and dedicated measures used
by these REScoops in the project is presented in Table 1.

Based on the classification defined in Section 3,
Figure 2 shows that:

e RECs use a wide range of measures to encour-
age members and non-members to save energy.
The majority of measures use antecedent strat-
egy rather than consequence strategy, and curtail-

ment behaviour appears to be targeted more than
efficiency behaviour.

¢ In terms of “policy instruments,” the majority of
measures can be seen as capacity tools to inform
target groups about the benefits of energy-saving
and to prepare how to engage in energy-saving
behaviour. Examples include the use of energy
ambassadors, awareness-raising events, inspira-
tion sessions, and using mock homes with state-
of-the-art energy-efficient technology as a role
model. Incentive tools (like rewards or competi-
tions) are also observed but appear less frequently.
The measures observed also include technologi-
cal tools like energy communities lending infrared
heating meters to observe thermal bridges in their
homes, smart meters to measure and provide feed-
back on energy consumption to householders, and
ICT interfaces to support energy service delivery—
including tariffs and billing—and information to
households (as “clients” and energy community
member at the same time).

e The mapping exercise also revealed integrated
measures that include a multitude of actions and
contain both antecedent and consequence strate-
gies. Examples include the “Dr Watt” training pro-
gramme of the French REScoop Enercoop (see
Table 1), which contain both capacity and incen-
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Antecedent strategy

Newsletters

Awareness raising events

Behavioral change campaigns
Guidelines

Inspiration sessions / “TupperWatt”

Neighbourhood ambassadors
Energy library
Education and training

Role models

Collective purchasing

Model home with walk-in sessions

Excursions and field trips

Workshops and conferences )
Money lending

Loaning of heat meters

Thematic working groups

Customer journey

Websites Supporting technical implementation activities
Pricing and tariffs Membership package
(EBO)
Curtailment Tailored advice ) Efficiency
N Energy home audit .
behaviours behaviours

ICT and coach supported Eco
Coaching teams; “Dr Watt”

Measuring energy devices

Platform with online client accounts
(e.g., “EnergielD”)

Smart metering (incl. relevant apps)

Helpdesk with (IT) support

Competitions and “energy battles”

Electronic billing

Bonus system

Eco-teams and Energy parties

Consulting office (including local energy front office)

Consequence strategy

Figure 2. Classification of actions and measures implemented by REScoops to stimulate home energy savings. Source:

Adapted from Hoppe and Coenen (2021).

tive tools, yet also uses technological tools in sup-
port (i.e., ICT, home metering equipment, and a
smart meter). Table 1 illustrates several specific
dedicated measures used by energy communities.

8. Effectiveness of the Actions RECs Implement

In this section, the question “to what extent are energy
communities effective in encouraging their members
(and other households) to save energy?” is addressed.
Discussing the effectiveness of membership is partic-
ularly interesting from the perspective of this article.
However, when members of the RECs save energy,
this does not automatically mean that this is due to
actions of the REC or the influence of simply being a
member. Furthermore, if RECs influence their members
(or clients), they have to distinguish between different
types of influence and actions of the former. A distinc-
tion can be made between general membership, being
involved in activities, and the influence of specific actions
and dedicated measures. The latter concerns interven-
tions in which members participate or through which
they are addressed. These types of measures resem-
ble actions that could have been taken by other agents.
Unspecified measures entail the generally presumed
influence of being (indirectly) exposed to REC actions and
information. This is not unique for REC members. Also,
other agents might take more unspecified measures not
linked to a specific behavioural change of the tenants and

house owners targeted. However, membership influenc-
ing REC members to attain certain goals (like energy sav-
ings) is more unique for RECs. Membership potentially
influences energy saving for several reasons. Becoming
a member (and/or customer) can be seen as making an
informed choice; in other words, one chooses deliber-
ately to engage in using green energy.

The reason to become a member can be motivated
by environmental or sustainability concerns or by prag-
matic financial or technical reasons, like the expecta-
tion to receive better service provision or more comfort.
If one obtains REC membership, one receives informa-
tion on the importance of saving energy and how to do so
(Bauwens, 2016). This could mean that the information
level of the REC members on the importance of renew-
able energy and possibilities to save energy increases
after obtaining membership, which could lead to a
higher knowledge level (concerning renewable energy
and energy-saving options). However, more information
or awareness does not automatically mean that one also
engages in actions to attain a certain goal (like saving a
certain amount of energy). Here, it is assumed that it
is easier for energy communities to influence members
who are more concerned about personal finance and
actively engaged in their energy community, for instance,
because they hold shares in their energy community or
visit meetings it organises. This is a particular subset
of REC members, i.e., the subset of engaged members
(Coenen & Hoppe, 2018).
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Table 1. Overview of illustrative specific dedicated measures used by energy communities.

Implemented by
Measure REScoop (Country) Description

Dr Watt Enercoop

An online tool that comes with an offline training course to help consumers

(France) self-diagnose their electricity consumption. The approach seeks to make households
more aware and to increase understanding of home electricity consumption, but
also provides tailored advice.

TupperWatt Enercoop

TupperWatt meetings are organised for households who want to be more involved

(France) in energy community activities and put citizens at the centre of energy issues. This
type of event—inspired by “Tupperware parties” —fits the general communication
strategy of Enercoop: not too much advertising and creating social links within the
community while sharing experiences.

EnergielD Ecopower

(Belgium)

A SaaS (“software as a service”) platform to support households to understand and
manage their energy consumption as well as renewable energy production (via solar

panels). Customers sign up with an account on EnergielD and, every month, they
fill in their energy consumption data. Then, together with the helpdesk service of
Ecopower, the energy bills and energy consumption are analysed and discussed
with customers (including Ecopower members), either by phone or by email.

DH Package EBO
(Denmark)

District heating (DH) package, or pakkelgsning in Danish, is a conversion package for
homeowners to switch from a gas grid connection to a (sustainable) DH system grid

connection. It includes four steps: (a) a home visit and an agreement of where the
district heating unit is going to be installed, (b) the establishment of a heat service
line to the consumer’s house and restoration of the garden, (c) the removal of the
consumer’s existing heating source, and (d) the delivery and installation of a new
district heating unit. Before the measures are taken, unburdening of the homeowner
takes place. Afterward, the performance of the installed DH system package is
monitored periodically. Pakkelgsning entails an integrative DH installation.

Source: Based on Hoppe and Coenen (2021).

8.1. Results From the REScoop Plus Project

Figures 3 to 7 present the key results from the REScoop
Plus project on REScoops and home energy savings of
their members.

Respondents indicate average energy savings in the
range of 4-6% (Figure 4). Of those who measured
their energy consumption, about 21-22% indicate hav-
ing saved at least 10% energy, and between 9-10% indi-
cate having saved at least 20% (Figure 5; Coenen &
Hoppe, 2018).

To determine whether REScoops, without specifying
how, influenced their members on energy saving, either
actual or perceived, the reported influence by the mem-
bers is presented in Figure 6.

The surveys indicated that REScoop members under-
take many (individual) energy-saving actions like lower-
ing the thermostat or taking shorter showers (Figure 7).

Energy savings are considered to become more
important after joining a REScoop (or at least for four
out of six REScoops surveyed, i.e., Ecopower, Enercoop,
Enostra, and SOM Energia), but, as Figure 6 shows,
between 20% and 52% of the respondents attribute
home energy-savings to their REScoop (and, if so,
this mostly concerns efficiency behaviour, in particu-
lar switching conventional lighting to LED lighting). One

obvious explanation for the influence on energy-saving
behaviour would be that REScoop members had already
started saving energy before they became a mem-
ber. Moreover, those people already showing a high
degree of pro-environmental behaviour also seem to get
involved in RECs (i.e., showing reverse causation; Sloot
etal., 2018).

In the surveys, members were asked about
their energy-saving actions and how these relate to
the actions of the REScoop. Only a part of those
respondents—e.g., 18% of the respondents from
Enercoop and 36% of respondents from Ecopower; for
energy curtailment behaviours this is considerably less
(15-17%) than for energy efficiency behaviours (20-30%;
Hoppe et al., 2019)—however, indicates that (individual)
energy-saving actions can be attributed to their REScoop
(Hoppe et al., 2019). Overall, members of REScoops were
found to be committed to saving energy in terms of
attitude, intention, and actual behaviour. They show
high engagement with various energy-saving behaviours
(both curtailment and energy efficiency behaviours) and
demonstrate more individual energy-saving behaviours
than those who are not members of REScoops (or other
RECs). The longer the energy community membership,
the more knowledge is gained, and the more energy-
saving behaviours are performed. This relates to visiting
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Figure 3. Response, in %, to the 2018 survey item “After having joined a REScoop, energy savings have become more impor-

tant to me” by REScoop.

more energy community meetings (or workshops) and
activities within integrated (i.e., combination of) mea-
sures (Hoppe et al., 2019).

The energy consumption data obtained from the
REScoops allowed conducting longitudinal time series
trend analysis that revealed several important findings
(Sifakis et al., 2018, 2019). The key finding is that
implementing energy efficiency interventions of various

types, such as technical support, special tariffs, energy
generation schemes, and smart meters, leads to sub-
stantial energy reductions of more than 10%, cumula-
tively (Sifakis et al., 2020). More specifically, joining a
REScoop was found to lead to a more than 20% reduc-
tion in electricity consumption. Also, installing solar pan-
els on one’s home reduces REScoop members’ elec-
tricity demand by more than 45%, with those having
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Figure 4. Reported energy savings by REScoop, in % (2018 survey).
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Figure 5. Reporting of more than 10% and 20% energy savings realised, in % of respondents, by REScoop (2018 survey).

solar panels installed at home consuming nearly three
times less grid-supplied electricity than those who do
not have solar panels installed at home. At Ecopower,
no less than 43% of the respondents were found to be
prosumers, generating their green power locally. The
share of Ecopower members having installed solar pan-
els at home has also increased sharply over recent years,
encouraged by Ecopower’s agency (Sifakis et al., 2020).
Furthermore, energy efficiency interventions of various
kinds, such as technical support, special tariffs, energy
generation schemes, and installing smart meters, statis-
tically correlate (positively) to substantial reductions in
energy consumption.

To nuance the conclusion that only a part of those
respondents indicates that (individual) energy-saving
actions can be attributed to a REScoop, we have to look
at so-called specific measures that concern interventions
in which members participate or through which they are
addressed. In particular, the use of specific integrated
measures (including both antecedent and consequence
strategy, such as the Dr Watt intervention by Enercoop)
can be considered as fairly effective, resulting in con-
siderable energy savings. The longitudinal data analy-
sis (Sifakis et al., 2020) showed that those who register
with EnergielD save 10% in energy consumption, those
who partake in Dr Watt training sessions at Enercoop
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Figure 6. Response, in %, to the 2018 survey item “My REScoop has contributed to that | save more energy in my house-

hold” by REScoop.
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Figure 7. Response, in %, to the 2018 survey item about engagement in particular energy-saving behaviour (per REScoop).

were found to consume 13% less electricity than others
who did not partake, and those who had smart meters
installed were found to consume over 26% less electric-
ity. The longitudinal data analysis results should, how-
ever, be interpreted with caution as limitations in the
data collection (mostly due to challenges to the availabil-
ity of reliable data) caused the research to only modestly
address (internal and external) validity issues. Installing a
solar panel system might, for instance, create a distorted
image concerning the influence of smart meter installa-
tion on total household electricity consumption.

The conclusions of the longitudinal data analysis
(Sifakis et al., 2020) correspond to the survey results.
In the 2017 survey, several specific energy measures and
tools implemented by REScoops (i.e., Dr Watt training
sessions, personal advice, or EnergielD) were found to
be significantly and positively related to energy savings
(since becoming a REScoop member; Coenen & Hoppe,
2017). Moreover, users were generally satisfied with
them. EnergielD users also indicated increased impor-
tance and contribution to energy savings. Increasing por-
tions of the respondents indicated realising energy sav-
ings (e.g., EnergielD: from 20% in 2017 to 30% in 2018
at Ecopower; Dr Watt: from 3% of Enercoop members to
37% in 2018). Results from the 2018 survey revealed that
specific measures using platforms (along with related
informational actions) were found to statistically corre-
late positively to reported energy savings, whereas sole
informational actions (e.g., TupperWatt, or saving tips

on the energy-saving Wiki) only influenced the intention
to save energy, but no actual energy savings (Coenen &
Hoppe, 2018).

9. Conclusions

When facing the challenge of the large-scale refurbish-
ment of the existing housing stock, increasing resident
participation in neighbourhood renovation activities is
of crucial importance. Establishing RECs in neighbour-
hoods or housing projects in general, or more specif-
ically in large-scale energy renovation projects, could
potentially serve as a means to increase citizen participa-
tion rates. Furthermore, taking a value perspective, this
increased level of participation could potentially come
with more democratic rules for decision-making in these
projects, giving residents a firm say and making these
processes more transparent. RECs are based on demo-
cratic principles, including voluntary participation; they
are autonomous, effectively controlled, and owned by
members that are located in the community (and near
the projects they run). Further involving RECs would
potentially help to overcome the issue of reaching ten-
ants and homeowners as a target group. Due to their
embeddedness in local social structures, RECs have a bet-
ter starting position to encourage change. This might
also be due to the distrust citizens have in government
or for-profit businesses. However, although households
that hold membership in RECs might prove easier to
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reach, there is the question of their motivation of being
a REC member (Bauwens, 2016). A condition for the bet-
ter starting position is the underlying mechanism that
they are more easily persuaded because they already
have strong (pro-environmental) behavioural attitudes
and are exposed to subjective norms in the energy com-
munity that favour behaviour that will likely encourage
home energy savings.

An overview of measures presented in Section 7
shows that RECs address home energy saving in vari-
ous ways. This is done by, for example, raising aware-
ness, providing education, and training to households
and advisers, but also by providing support in audits
and implementation processes. The actions of RECs
have many characteristics of public policy instruments
or actions of other agents. Besides the argument that
involving RECs in home energy renovation might con-
tribute to overcome the problem that tenants and home-
owners are difficult to reach, RECs benefit from the
closer proximity to households and the local community
they belong to. The REScoop Plus project showed that
overall members of REScoops were found to be commit-
ted to saving energy in terms of attitude, intention, and
actual behaviour.

The results from the project show that RECs can
influence households in general, and, more specifically,
their members in three ways: First, via the social struc-
ture and norms that pertain to energy community mem-
bership, assuming that households obtain (or main-
tain) energy community membership. Second, via the
active engagement of households, but in a general sense
(e.g., reaching out to them by organising energy com-
munity meetings). Third, by employing dedicated actions
and measures to persuade households to save energy.
The present study showed that, of the reported home
energy savings by the respondents, only a limited part
of these (individual) energy-saving actions can, according
to the respondents, be attributed to the energy commu-
nity (i.e., the REScoops in the project). However, specific
energy actions and dedicated measures implemented
by REScoops were found to positively relate to energy
savings. Specifically integrated measures (which include
both antecedent and consequence strategies) can be
considered fairly effective (Sifakis et al., 2020).

A major limitation of the survey-based research was
that no randomised sampling was used for privacy and
organisational reasons. Therefore, some of the results
may be explained by the fact that only the more moti-
vated members participated in the survey. Secondly, a
(quasi-) experimental setting with independent experi-
ments and control groups could not be created, so the
effects of individual (and combinations of) interventions
could not be studied in-depth.

To answer the third research question—to which
extent could the potential involvement of RECs be con-
sidered a new strategy to improve the energy perfor-
mance of the current housing stock?—the illustrative
cases show that the specific influence of the dedicated

measures is larger than the general influence of RECs on
energy saving, and this influence lays in the energy com-
munity context of these dedicated measures.

There is a difference between RECs and other agents
trying to reach the target group of tenants and home-
owners. As presented in Section 3, RECs have cer-
tain advantages because of their social embeddedness
in local communities and the trust and social accep-
tance they have there, as well as being a social com-
munity in itself. In taking action, particular member-
ship is a distinguishing factor. The results from the
REScoop Plus project show that all three forms of engage-
ment between members and the energy community
(i.e., membership, engagement activities, and the use
of specific and dedicated measures) contribute in a pos-
itive way to the household’s energy-saving intention,
behaviour, and eventually energy savings. The effective-
ness of the use of specific actions and dedicated mea-
sures cannot be seen without the social context of a REC.
Its non-profit goals and democratic setup, in combina-
tion with the trust and acceptance they have among their
members and other community members, contribute
to the effectiveness of their actions and measures.
Does this automatically mean that REC membership and
engagement strategy are necessary conditions to better
influence household energy-saving behaviour? Although
some results indicate that these factors alone can already
encourage household energy-saving behaviour, results
of the analysis of dedicated measure implementation
reveal that they can trigger and reinforce these con-
ditions. In summary, membership, engagement activi-
ties, and specific dedicated measures appear to reinforce
each other and are, arguably, jointly the most probable
to trigger energy-saving behaviour among households.
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