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Abstract.

Since the Austrian Renewable Energy Expansion Act came into force a year and a half ago,
approximately 300 Energy Communities (ECs) have been registered in Austria. However,
it remains to be seen whether this upward trend will continue, highlighting the need to
better understand citizens' expectations and perceptions of ECs in order to further
promote their adoption. Therefore, this study explores whether ECs meet citizens’
expectations and needs. An importance-performance analysis with a sample of 1073
Austrian residents was conducted. The results indicate that financial and environmental
aspects are highly important to potential EC members. Social aspects, on the other hand,
are seen as less important and, thus not decisive factors for joining an EC. Concerns exist
regarding supply security and data security within ECs. This may be linked to a general lack
of information and public knowledge, which can result in the spread of incorrect
assumptions on the functioning and values of ECs. To address these concerns, it is
important to launch rigorous information and education campaigns that strengthen public
dialogue and understanding of ECs.
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1 INTRODUCTION

With the Clean Energy for All Europeans Package, the EU has set out a path for a
sustainable energy transition with ambitious targets for the expansion of renewables. One
initiative aimed at these targets is the establishment of Energy Communities (ECs) as laid
down in the Renewables Energy Directive (RED) [1] and the Electricity Market Directive
(EMD) [2]. Austria transposed these legal requirements into national law through the
Renewable Energy Expansion Act (Erneuerbaren Ausbau Gesetz, EAG) [3] and
amendments to the Electricity sector act (Elektrizitdtswirtschafts- und -
organisationsgesetz EIWOG) [4]. Since these laws came into effect in 2021, so-called
Renewable Energy Communities (RECs) and Citizen Energy Communities (CECs) now have
a regulatory basis in Austria. With the establishment of ECs, citizens are placed at the
centre of the energy transition, evolving from passive consumers to active prosumers who
shape their community’s power supply — at least this is a common narrative [5, 6].
Advisory offices and service providers for ECs incorporate this narrative and advertise
their services and community memberships with various benefits for citizens. These
benefits not only include the democratization of energy supply but also social, technical,
environmental and economic advantages [7 - 10]. The same applies to academic pilot
projects researching energy communities with the aim of shaping ECs based on the needs
of citizens (e.g. [11 - 15]). The common goal is to motivate citizens to join or even found
their own EC and establish them as a new energy supply standard in Austria. The question
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remains: Are these strategies effective? Do energy service providers send the right
messages to citizens, and do pilot communities meet citizens’ needs?

One and a half years after the EAG entered into force, approximately 300 ECs have been
registered in Austria [16], and there has been comprehensive media coverage on the
topic. An annual representative survey has shown a high level of interest for ECs among
the Austrian public with about two-thirds of people expressing interest in joining an EC
[17, 18]. This represents a promising starting point for future developments of ECs in
Austria, as this suggests a high potential for future community growth. In order to
maintain this trend and reach a wider audience, it is important to understand citizens’
expectations and impression of ECs. Only then can the above-mentioned communication
strategies effectively provide the right information on the benefits of ECs to their
customers and fully leverage their potential.

There is a growing body of literature that discuss the motives and challenges associated
with participating in ECs and other community energy initiatives, such as energy
cooperatives. In line with the RED, economic, environmental and social benefits are found
to be the central categories of motives for joining any community energy initiative. ECs
and other community initiatives are expected to foster the expansion of renewables,
thereby supporting the global energy transition and reducing CO, emissions. Several
studies have highlighted these aspects as one of the two main motivations for citizens to
join ECs [19 - 25]. The second main motive is monetary, even though ECs are explicitly
restricted to being profit-oriented. There is no common agreement whether monetary or
environmental motives are more important to citizens. For many, a reduction of energy-
related expenses (as it is the case in Austria through grid fee reductions), financial gains
by selling self-produced energy, or the opportunity to invest in renewable generation
plants are central pull factors [19, 20, 23, 25]. The third group of motivations pertains to
social benefits, such as strengthening social cohesion [22, 28, 29] or the region becoming
a role model, thereby also improving the regions’ image [19, 29]. Another common
motivation for joining an EC initiative is to achieve independence from suppliers and
energy market changes (e.g. price fluctuations) [23, 26, 27]. Despite the multitude of
positive aspects linked to ECs, a few hindering concerns and hurdles remain. One issue is
the intense administrative effort required for founding and joining an EC in Austria [24].

While there is research on the motives of and challenges faced by EC members, it remains
unclear whether EC initiatives can effectively address these motives and hurdles.
Furthermore, there may be misconceptions about the actual performance of ECs due to
misinformation or a general lack of knowledge. Joining an EC with inaccurate expectations
can lead to disappointment and frustration among the members, ultimately hindering
citizens’ willingness to participate in ECs.

To address the above-mentioned knowledge gap, this study gathered data from 1073
Austrian citizens to investigate their expectations and perceptions of ECs. Using an
importance-performance analysis, the study examines whether citizens’ expectations are
met and if the proposed values align with the needs of future EC members.

2 METHODOLOGY

An importance-performance analysis [30] of ECs based on six central characteristics
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identified via a literature review was conducted. Based on theoretical considerations
within the research project and hypotheses from research project testbeds [11], an
additional three characteristics were included in the survey, namely grid support, security
of supply, and data security. Grid support is a crucial factor for grid operators and
therefore serves as a central stakeholder motivation. It can also benefit citizens: grid-
friendly EC operations can prevent rising fees linked to necessary network expansions.
Security of supply is particularly important in remote areas of Austria, where people
experience power outages due to natural disasters. Here, residents are concerned
whether ECs can provide enough power for the community, while also maintaining a
continuous power flow. Finally, data security is a major concern of testbed participants,
as the operator has full access to members’ load profiles, which reveal the intrinsic details
of an individuals’ habits.

The following nine items were selected for the analysis:

1) ECs facilitate the growth of renewable energy and thus support the transition
towards sustainable energy systems;

2) ECs are largely self-sufficient in terms of electricity;

3) ECs alleviate the need for further expansion of electricity grids;

4) ECs provide a secure and reliable power supply;

5) ECs provide a role model effect

6) ECs enhance social cohesion among their members;

7) Personal data (e.g. electricity consumption) are kept secure within an EC;

8) EC members can lower their electricity expenses;

9) The administrative effort (e.g. contracts, accounting) required for EC members is

manageable.

This study’s respondents were asked to rate the perceived performance and the
importance for an own participation of the listed- aspects. The ratings for both dimensions
were collected using a 5-point Likert scale: Rating ranged from “1 = not at all fulfilled” to
“5 = absolutely fulfilled” for performance, and “1= not at all important” to “5 = very
important” for importance. Prior to this assessment, a brief explanation of ECs was
provided to the respondents.

Data collection took place between April 28" and May 16™, 2022. The respondents were
recruited by an online panel provider, representing the Austrian population regarding the
distribution of age, gender and educational level. After data cleansing, a total of 1073
respondents were included in the analysis. The sample consisted of 45 % male and 55 %
female respondents, with 47.8 % not having completed Matura (A-levels) and 52,2 %
having completed Matura or tertiary education. Age groups were well distributed, with
20.5%, 21.9 %, 20.1 %, 22.2 %, and 15.4 % of the respondents falling in the 18-29, 30-39,
40-49, 50-59, and 60-69 age groups respectively.

For the analysis, the data-centred approach was chosen. Based on the average rating of
each dimension (performance and importance), the nine EC characteristics were assigned
to the following four categories: “concentrate here” (performance below average,
importance above average), “keep up the good work” (performance and importance
above average), “low priority” (performance and importance below average) and
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“possible overkill” (performance above average, importance below average) [30].

3  RESULTS

The results of the importance-performance analysis are depicted in Table 1, with the
arithmetic mean of both dimensions, performance and importance, in the last row. The
mean ratings for both dimensions are above the scale average, which implies that all
characteristics are expected to be fulfilled by an EC and are important for an individual’s
EC membership.

Table 1: Results of Performance and Importance rating

PERF (mean) IMP (mean) Diff
Support of Renewables 4.03 4.11 -0.08
Autonomy 3.73 4.19 -0.46
Grid Support 3.63 3.87 -0.23
Supply Security 3.49 4.40 -0.91
Role Model 3.79 3.61 0.17
Social Cohesion 3.70 3.65 0.05
Financial Gain 3.83 4.43 -0.59
Administrative Burden 3,51 4.05 -0.54
Data Security 3.44 4.08 -0.64
mean 3.68 4.04

The highest performance rating is given, with an average of 4.03, for the support of
renewables expansion. Respondents believe that this will be achieved through the
implementation of ECs. Financial gain is in second place, with an average rating of 3.83.
About 70 % of respondents believe that they will be able to save money though an EC
membership. The lowest performance rating is found for the security of personal data
(average of 3.44). In total, 50 % of respondents are unsure if or disagree that their personal
data is treated in a safe manner in an EC.

Regarding the importance for the own participation in an EC, financial gain is cited as the
most the important factor (4.43). Only 2 % of respondents do not consider energy bill
savings to be significant. This is followed by supply security (4.40) and gaining autonomy
in power supply (4.19). The support of renewable energy expansion and the energy
transition follow in fourth place with an average value of 4.11. In the social realm, the role
model aspect (3.61) and social cohesion (3.65), are of minor importance when it comes to
closing an EC membership.

As outlined in the methodology and illustrated in Figure 1, the nine items were categorized
into four quadrants based on their means. It is important to note that the results solely
reflect the perceived performance of these aspects among potential EC members, and do
not necessarily reflect the actual performance of existing ECs. The respondent’s
perception may be based on misunderstandings and inadequate knowledge about ECs
due to an existing information gap in Austria. This lack of public discourse and information
can lead to two situations: severe overestimation or underestimation of actual
performance. Implications thereof are discussed in the next section.
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Figure 1: Importance-Performance Analysis on EC Characteristics (n=1073)

4  DISCUSSION & CONCLUSION

The “keep up the good work” section illustrates characteristics that are deemed important
for one’s own membership and are already perceived as being fulfilled within an EC. These
findings are in line with existing literature on the topic. However, there may be knowledge
gaps regarding autonomy and financial gains, which can lead to false expectations and
long-term frustration since ECs generally do not provide full energy autonomy and do only
provide comparably low cost savings. Thus, further research is needed to determine the
level of savings that people actually expect and are willing to accept. Although ECs are
viewed as contributing positively to energy transition, there is a lack of long-term
evaluations on the actual environmental impact of ECs. Consequently, it remains unclear
whether ECs foster the establishment of, e.g. new PV-systems, or simply reframe energy
account by operating existing generation plants within an EC.

Most attention should be paid to the section “concentrate here”, which contains items of
high importance but (comparably) low perceived performance. This is of special interest,
as these (unsatisfactory) characteristics are significant barriers to attracting new members
as they hinder citizens’ willingness to participate. One the one hand, they are essential for
citizens’ willingness to participate, but on the other hand people have the feeling that
their expectations will not be met. Therefore, improving the performance of these
characteristics is vital to reduce the risk of member deterrence.

Supply security and data security are two aspects that require much attention. Although
they are important motives for participation, their perceived performance is below
average. For instance, people need to be better informed about residual current supply
by utilities to understand that supply security remains the same as with traditional central
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power supply. Through proper awareness raising campaigns on the supply security within
ECs, this barrier can be addressed. Data security is another element of high importance
to EC participants, as in any process involving digitalisation. This mistrust may arise due to
the fact that ECs can also be run by private individuals who may not possess the
appropriate knowledge and tools to comply with high data security standards.
Additionally, some people may mistrust (larger) companies, such as grid operators, who
have access to smart meter data within an EC. Further research is needed to investigate
these concerns and address existing data security issues.

Another important aspect is the administrative burden, which respondents consider to
be high. To attract new members, this burden needs to be minimized as much as possible.
This is also emphasized in [24], which suggests that EC service providers should simplify
the participation process, as members currently have to go through many complex
contractual agreements. This level of complexity may deter individuals from joining an EC.

Only one item is assigned into the section “low priority”, namely grid support. This was
expected, as it is not relevant to people’s willingness to participate. Therefore, it should
be given the lowest priority in communication activities. However, it is interesting to note,
that people assign a higher importance to ECs being grid-friendly than to providing social
cohesion, for example.

The section “possible overkill” gave way to interesting results. The two aspects regarding
social benefits, namely role model and social cohesion, which are often discussed in EC
narratives and demanded by the RED, are of least importance for prospective members.
This result contradicts literature findings in [19, 22 and 27-29], and these aspects are
already perceived as fulfilled. Consequently, they are not a decisive criterion for joining an
EC, and intensified information flow on these topics may meet the lack of interest among
customers. Admittedly, also within this specific study, social aspects are still rated as being
slightly important. However, compared to all other characteristics, even grid support,
social aspects are of least interest to respondents regarding the own participation in an
EC.

On the other hand, to foster the social impact and value of ECs, other social aspects such
as the support of vulnerable groups may be decisive for joining an EC. However, evidence
on the actual social impact of ECs is currently lacking, and although the Austrian EAG and
RED claim for social community benefits (Art 2, 16b), an explanation thereof is still missing.
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