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Abstract

Energy communities represent a potential mechanism for Europe’s decentralized energy
transition. However, empirical evidence regarding how Small- and Medium-sized En-
terprises (SMEs)—key economic stakeholders—perceive or engage with this model re-
mains scarce. This study examines the awareness, perceptions, and participation levels of
219 Spanish SMEs. By applying a quantitative CAWI survey and a four-stage engagement
framework (awareness, perception, motivation, and participation), this research maps the
factors associated with organizational adoption. The results indicate a significant ‘aware-
ness gap’: only 34% of respondents are familiar with the concept, and participation appears
predominantly passive. That is, information gaps and difficulties with communication
within institutions, as well as funding, are the main challenges identified, supporting the
proposed sequential engagement framework. Given the gap between policy goals and
current engagement of SMEs, this paper offers a diagnostic framework to policymakers to
identify and address information barriers to SME energy transition.

Keywords: energy communities; small- and medium-sized enterprises (SMEs); energy
transition; renewable energy governance

1. Introduction

Energy communities have come to represent one of the most important and relevant
innovations in the ecological transition of the modern world. They tend to introduce a
profound shift in the way energy is generated, administered and used, allowing citizens,
small- and medium-sized enterprises (SMEs) and local institutions to be placed at the very
core of the system [1]. By participating in the larger distributed production system that
is mostly grounded in renewable sources such as photovoltaic and wind power, these
collective initiatives are able to broaden democratic access to energy, reducing the reliance
on traditional utility providers and encouraging a more decentralized and fair distribution
of both decision-making and the advantages that can originate from it [2].

1.1. Energy Communities

An energy community is an emerging configuration that operates in the energy land-
scape, allowing citizens, local administrations and small- and medium-sized enterprises
to be more active in the production, consumption, storage and management of renewable
energy. Although the European Union has established regulatory categories such as Re-
newable Energy Communities (RECs) and Citizen Energy Communities (CECs), a degree
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of conceptual ambiguity persists within both academic scholarship and policy discourse [3].
The definition of an energy community remains an evolving and, in many respects, con-
ceptually contested construct. This lack of definitional consensus stems partly from the
heterogeneous nature of energy communities, which may adopt diverse organizational
configurations, technological arrangements, governance models, and social objectives [3].
This ambiguity may also affect investment decisions. If managers are unclear about the
governance structure, ownership arrangements, expected benefits, or regulatory frame-
work of an energy community, they may struggle to evaluate the viability of participation.
As a result, uncertainty can increase perceived risk and reduce the willingness of SMEs
to invest time, resources, or capital in such initiatives. Walker and Devine-Wright (2008)
argue that this ambiguity arises because energy communities can be conceptualized along
multiple analytical dimensions: the identity and composition of participants, the structure
of governance and ownership, the spatial scale of operation, and the range of intended
outcomes, whether environmental, economic, social, or integrative [4].

The lack of analogy between the different kinds of legal forms and the coexistence
of other governance models (cooperatives, associations, municipalities or public—private
partnerships) across Europe makes the situation particularly complex. While energy
cooperatives, for instance, still play a major role in countries such as Germany and Denmark,
this is not the case in other countries (e.g., Spain or France), where hybrid forms involving
municipalities or private actors have multiplied. These differences in institutional design
translate into the heterogeneity of the development of energy communities. In Spain, the
transposition of Directive (EU) 2018/2001 [5] and the design of the regulatory framework
for the implementation of the National Integrated Energy and Climate Plan (PNIEC) have
resulted in the creation and development of different types of energy communities in the
country. Given the pluralistic legal and institutional framework in the Spanish context, the
following study does not focus on only one type of energy community but on all types of
energy communities and hybrid forms currently existing in Spain, such as cooperatives,
associations, municipalities and public—private collaborations.

1.2. SMEs and Energy Communities

Energy communities represent a strategic mechanism for advancing towards a more
democratic, sustainable, and resilient energy system by promoting the active involvement
of citizens, local authorities, and small- and medium-sized enterprises (SMEs) in the gener-
ation, management, and consumption of energy. This decentralized governance model not
only contributes to the decarbonization of the energy sector but also strengthens social co-
hesion, supports local economic development, and reduces external energy dependence [6].
Within this framework, SMEs play a pivotal role as locally rooted economic stakeholders.
Their participation in energy communities facilitates access to renewable energy at more
stable and predictable prices, thereby reducing operational costs and enhancing long-term
competitiveness [6]. In addition, engagement in such initiatives enables SMEs to align
with sustainability objectives and corporate social responsibility commitments, which are
increasingly relevant in regulatory frameworks and market dynamics shaped by environ-
mental, social, and governance (ESG) criteria [7]. This is illustrated by the Rubi Clean
Energy Transition (“Rubi Brilla”) initiative in Catalonia, Spain, where the municipality has
promoted local energy community schemes based on collective self-consumption in indus-
trial areas such as the Can Jardi industrial estate. Within this framework, local SMEs have
been able to share rooftop photovoltaic installations and distribute generated electricity
among participating businesses.

Furthermore, the involvement of SMEs in energy communities can act as a driving
force for territorial innovation and forms of collaboration that cut across different sectors.
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Cooperative governance structures and shared ownership arrangements create spaces
in which businesses, civil society actors, and public institutions can develop productive
synergies, encouraging new entrepreneurial models, supporting local employment, and
advancing a fairer and more inclusive energy transition [8]. Drawing on Rogers’ Diffusion
of Innovation theory, this study conceptualizes the adoption of energy communities as a
multi-stage process that begins with the initial knowledge of the innovation. Within this
framework, the lack of awareness identified among Spanish SMEs represents a critical bot-
tleneck in the early stages of the diffusion process. However, the research goes beyond mere
familiarity measurement and focuses on the cognitive and perception-based mechanisms
underlying collective value interpretation and organizational fit evaluation that explain
the further uptake of these new energy models. Contrary to earlier descriptive approaches
based on familiar categories of an awareness—perception—motivation—participation path-
way, the study also addresses the more process-oriented aspects of internal sense-making
and the innovation-decision process of SMEs as a requisite for successful participation in
the energy transition.

The engagement model devolved in this study is one that is sequential where SME
engagement follows the pathway of awareness, perception, motivation, and participation.
Each stage is not taken separately; rather, the steps are adopted in a sequential manner,
and SMEs move from knowing about energy communities to participating in energy
communities. Awareness, perception, motivation and participation are the four pillars
through which information is processed. In this case, awareness is the filter, perception
is the structure, motivation is the engine, and participation is the result. This is similar to
Rogers’ Diffusion of Innovations theory and its Knowledge-Persuasion—Decision process.
Awareness corresponds to Knowledge, where an initial understanding of often fragmented
information is acquired. The Perception stage (Persuasion) is when an attitude is formed
based on the perceived consistency or credibility of the messages received. The Motivation
construct corresponds to the Decision phase, when attitudes are converted into the intention
to adopt. Consequently, we are now at the Participation stage of the adoption process. As
mentioned before, there seems to be a clear relationship between the variables included in
the questionnaire such as fragmented information.

2. Purpose of Study

Although academic and institutional interest in Energy Communities has increased,
existing research has primarily focused on technical and regulatory aspects, as well as on
participation by citizens and public administrations [9,10]. In contrast, SMEs represent a
distinct category of actor, as engagement of for-profit organizations is shaped not only by
environmental and social considerations but also by productivity constraints, investment
logic, and risk-return assessments. These differences imply that the pathways, motivations,
and barriers faced by SMEs when accessing Energy Communities are not necessarily
equivalent to those of household or citizen participants. As a result, despite their economic
relevance and potential contribution to decentralized energy systems, the role, expectations,
and perceptions of SMEs remain comparatively underexplored in the literature [11].

The study covers the three research questions (RQs) listed below, which are motivated
by the limited availability of empirical evidence on how this business group understands
and evaluates an emerging energy model that is increasingly prominent in European policy
agendas [12].

e  RQ1: What is the current level of knowledge and understanding of Energy Communi-
ties among SMEs in Spain?

e RQ2: How do perceived barriers influence the different stages of the SMEs’ engage-
ment journey?
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e  RQ3: To what extent does the size of the firm correlate with its ability to overcome the
initial awareness “blockage”?

From a theoretical perspective, the study positions itself within the literature on
sustainable energy transitions and organizational adoption of innovation. These fields
highlight that the uptake of new energy models depends not only on regulatory or techno-
logical factors but also on how organizations interpret, evaluate, and internalize emerging
opportunities [13,14]. By examining SME awareness, perceptions, and attitudes, the study
contributes to this body of work by identifying the cognitive and perceptual mechanisms
that shape early-stage engagement with Energy Communities. This theoretical positioning
underpins the development of the study’s conceptual framework, which conceptualizes
SME engagement as a sequential pathway moving from awareness to perception, motiva-
tion, and ultimately participation [15].

Given that SMEs represent a fundamental part of Spain’s economic structure and can
play a significant role in the development and expansion of Energy Communities, it is
important to understand their level of knowledge, as well as the attitudes, expectations,
and potential barriers they perceive regarding this model (European Commission, 2020) [1].
The lack of empirical evidence on these issues limits the ability to design public policies,
dissemination strategies, and participation mechanisms tailored to the real needs of this
group. Therefore, analyzing these perceptions helps fill a gap in the existing literature
and provides insights into the behavioral and informational conditions that shape SME
involvement in the energy transition [16].

Moreover, SMEs’ participation in Energy Communities is characterized by a set of
organizational characteristics differentiating them from other relevant actors in the energy
system. SMEs are characterized by a resource-constrained and short-term economic focus,
and lack systematized sustainability governance arrangements compared to other actors.
This is most likely reflected in the way SMEs absorb knowledge and assess opportunities
related to their engagement with new configurations in the energy system. It may also
manifest in additional cognitive and organizational barriers for SMEs in their interpretation
and utilization of new, complicated policy artifacts. Understanding these specificities is
important to understanding the extent to which SMEs are aware of and engaged with
emerging configurations in the energy transition, and for tailoring research and policy
responses to their needs.

The novelty of this study lies in its explicit focus on small- and medium-sized enter-
prises (SMEs) as key but still underexplored actors in the development of energy communi-
ties in Spain. While existing research has primarily addressed regulatory, technical, and
citizen-oriented dimensions, empirical evidence on SME perceptions and engagement re-
mains limited [9,10]. Building on this gap, the study draws on original survey data (n = 219)
to examine SME awareness, motivations, and perceived barriers. Rather than restating
the research objectives, this contribution is framed within Rogers” Diffusion of Innova-
tion theory [13], which conceptualizes adoption as a staged process shaped by awareness,
perceived attributes, and contextual conditions. From this perspective, SME engagement
with energy communities is interpreted as part of a broader diffusion pathway influenced
by information availability, perceived benefits, and institutional support. This theoretical
framing clarifies how the study contributes beyond describing the research gap by offering
an analytical lens to understand the mechanisms underlying SME adoption dynamics.

The results provide one of the first quantitative assessments of SME engagement
with energy communities in Spain, identifying limited access to information and weak
institutional communication as key barriers, and cost considerations as the primary driver
of potential participation. Comparable quantitative evidence on SMEs engaging in energy
communities is sparse. Research on energy communities in other European countries (Ger-
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many and Italy) predominantly focused on citizen engagement, community /community
model, governance structures, implementation pathways and case studies rather than
national surveys of SMEs on energy communities. Within this context, the lessons pre-
sented in this paper contribute original empirical evidence to the gap between policy and
engagement, with implications for the design of dissemination and participation policies
for energy communities.

3. Materials and Methods

The aim of this research is to provide a thorough overview of Spanish SMEs’ awareness,
perceptions, and participation in Energy Communities. Although prior studies have
largely focused on regulatory, technological, and citizen engagement aspects of Energy
Communities, we identified a lack of empirical literature on the subject matter in this
context. While SMEs are meaningful stakeholders in the energy transition, there is little
empirical evidence regarding SME owners” knowledge, perceptions, and participation
in Energy Communities. The SME survey was designed as a complement to the still
limited literature on the involvement of organizations in decentralized energy systems:
an ad hoc questionnaire (see Appendix A) was provided to collect original and easy-to-
process information on the sociodemographic characteristics of the SMEs interviewed, their
awareness and understanding of Energy Communities, their involvement and experience
with ECs, their motivations and barriers to participation in ECs. The aim was to provide
information on the factors that most directly affect the involvement of SMEs. Such insights
are particularly relevant in a research and policy context and would allow for better tailored
dissemination and participation strategies to account for the needs and constraints of the
SME sector more generally.

3.1. Research Design and Data Collection

The study adopts a quantitative research design based on a structured, self-
administered online survey implemented through a Computer-Assisted Web Interviewing
(CAWI) system. This methodology ensures full standardization of the questionnaire, re-
duces interviewer-induced bias, and enhances the reliability and internal consistency of
responses. The use of CAWI is widely recognized as appropriate for business-oriented
research involving geographically dispersed populations, as it enables efficient data col-
lection while maintaining strict control over questionnaire logic, routing, and response
validation [17,18]. Moreover, online survey methods have been shown to provide compa-
rable data quality to traditional modes when properly designed, particularly in studies
targeting organizational respondents [1].

Data were collected using a two-pronged recruitment approach, balancing between
access to the population of interest and its heterogeneity. First, the link was widely dis-
seminated within a university network. Second, respondents were recruited through a
professional online panel provider in Spain using a stratified sampling approach. To ensure
comparability between both recruitment channels, stratification was applied primarily on
firm size, which served as the main balancing criterion across subsamples. While both
groups were ultimately analyzed jointly, this procedure helped reduce structural imbal-
ances in the final sample composition. In line with established practice in business and
social research, online panels provide access to pre-profiled respondents and allow targeted
sampling, whereas university-based dissemination typically relies on voluntary partici-
pation through professional contacts [19]. We acknowledge that these two recruitment
routes may differ in their respondent profiles—for instance, firms responding via university
networks may be somewhat more engaged with research or sustainability-related topics.
However, no systematic differences in key observed variables were identified that would
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justify treating the groups separately in the analysis. The combination of both channels
was therefore intended to improve coverage of heterogeneous SME profiles and strengthen
external validity, while recognizing that self-selection bias cannot be fully eliminated in
voluntary survey-based research.

The target population comprised owners, managers, and senior executives of small-
and medium-sized enterprises (SMEs), defined in accordance with the European Com-
mission classification as firms employing between 2 and 250 employees. Sole proprietors
and self-employed individuals were explicitly excluded to ensure that responses reflect
organizational-level perspectives rather than individual economic activity. The geographi-
cal scope of the study is limited to Spain, and a total of 219 valid responses were obtained
following data cleaning and consistency checks. An ad hoc questionnaire was developed to
collect the required information. It was structured around the following specific objectives:

e  Sociodemographic profile—characteristics of the company and respondent;
e Level of knowledge—familiarity with Energy Communities;
e  Degree of participation—current involvement and experience with Energy Communities.

To reflect the size distribution of the overall SME population, indicative quotas were
defined using only the size of the business, i.e., 90% of the sample is made up of mi-
croenterprises (less than 10 employees) and 10% is made up of small- and medium-sized
enterprises (more than 10 employees), which corresponds to the distribution of SMEs in
Spain. Microenterprises were the most common business type in Spain, with 94-95% of
all businesses having fewer than 10 employees. No quotas based on enterprise sector or
origin region were set, providing more variability in responses but impacting the statistical
generalizability of the results. Prior to data collection, a trial run was carried out with a
small sample of SMEs. This involved a pilot study to review the wording, context and
overall clarity of the questionnaire, with minor changes made to improve the validity of
the questions and the understanding of respondents.

Although respondents were recruited through two different channels (a professional
panel and a university network), no apparent systematic differences were observed during
the data collection process. However, no formal statistical comparisons (e.g., t-tests or
Chi-square tests) were conducted between these recruitment groups, as such analyses were
beyond the original scope of the study. Therefore, this observation should be interpreted
descriptively rather than as evidence of statistical equivalence, and caution should be
exercised when generalizing the findings.

3.2. Survey Instrument

Data were collected using a structured questionnaire specifically designed to capture
SME perceptions of Energy Communities across multiple analytical dimensions, including
awareness, attitudes, and degree of engagement. The instrument was developed following
established survey design principles to ensure clarity, construct validity, and response relia-
bility [17]. Particular attention was given to minimizing respondent burden, resulting in a
concise questionnaire with an average completion time of approximately five minutes. This
design choice is consistent with best practices in online survey research, which highlight the
importance of brevity in reducing item non-response and survey dropout rates, especially
among time-constrained professional respondents such as SME managers [20].

The survey instrument comprised 12 items, predominantly formulated as closed-
ended questions with predefined response categories, including both single-choice and
multiple-response formats. This structure facilitates quantitative analysis and enhances
comparability across observations. Where appropriate, an “Other” response option was
included to capture unanticipated answers and reduce measurement error associated with
forced-choice formats. The questionnaire was organized around three core analytical
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dimensions—including (i) firm characteristics, (ii) level of awareness and understand-
ing of Energy Communities, and (iii) degree of participation and experience—reflecting
key constructs identified in the literature on stakeholder engagement in community en-
ergy initiatives [4,8]. The survey was designed to balance standardization with sufficient
flexibility to capture variability in SME experiences, thereby supporting both descriptive
and exploratory analysis. The full questionnaire is provided in Appendix A to ensure
transparency and replicability of the research design.

3.3. Data Processing and Analysis

The questionnaire was programmed using Microsoft Forms, with additional panel
administration and survey programming conducted through the Quest Design platform
of Netquest. The selection of indicators and the questionnaire design were theoretically
grounded in the established literature on energy-related consumer behavior and technology
adoption. In particular, the development of measurement scales followed widely accepted
procedures for construct operationalization and validation [21,22], ensuring content validity
and internal consistency.

Fieldwork was conducted between December 2025 and January 2026. For the sample
size achieved, the estimated margin of error is +6.7%, assuming a 95.5% confidence level
under the most conservative sampling scenario (p = q = 0.5), which is a standard assumption
in survey-based energy research to ensure maximum variability and conservative estima-
tion [23]. Data processing and statistical analysis were performed using Barbwin Statistics
(version 7). Survey responses were analyzed using descriptive statistical techniques, which
are commonly employed in exploratory studies within the energy domain to identify pat-
terns in user perceptions and behaviors [23]. Results are reported as percentages of total
responses for each question, facilitating interpretability and comparison across variables.

4. Results

The objective of this research was to assess and analyze the level of knowledge, as
well as the opinions and perceptions, that small- and medium-sized business owners held
regarding Energy Communities in Spain. To achieve this aim, an ad hoc questionnaire was
developed to collect the required information. The instrument was designed to examine
three key dimensions: the sociodemographic and descriptive profile of the companies, the
level of knowledge about Energy Communities, and the degree of participation in and
experience with this model among SMEs.

A total of 219 surveys were conducted with SMEs across Spain (i.e., across all
52 provinces). As shown in Figure 1, the majority of the interviews were carried out
in the provinces of Madrid (22.8%) and Barcelona (15.1%).

Most of the SMEs surveyed were well established, with nearly 70% having been in
operation for more than ten years. The majority of firms (88%) were micro-enterprises with
fewer than 10 employees (Figure 2), and the main sectors of activity were concentrated in
services and commerce, consistent with the general structural patterns of SME populations
at both national and international levels [24,25]. Regarding geographical distribution,
responses were collected across 52 provinces in Spain. While no formal regional quotas
were applied, the sample shows a higher concentration of firms located in economically
dense areas such as Madrid and Barcelona, consistent with the territorial distribution of
economic activity and SME concentration in Spain, and this should be interpreted in light
of the well-known urban bias in voluntary survey responses rather than as a fully stratified
national sample.
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Distribution by Nielsen Area Distribution by Province
Madrid 22.8% Cantabria 1.4%
) Barcelona 15.1% Tarragona 1.4%
Norte Centro o . Alicante 4.6% Albacete 0.9%
8% Area Metropolitana Pontevedra 46% Badajoz 0.9%
Barcelona - Asturias 37% Granada 0.9%
12% A Corufa 2.7% Guipuzcoa 0.9%
fhseaMetropoiiiana < Sevilla 2.7% Huelva 0.9%
Madrid Noreste/ = Toledo 2.7% Ledn 0.9%
22% Catalunyay p : Almeria 2.3% Ourense 0.9%
Balears R llles Balears 2.3% Las Palmas 0.9%
0% | & Cérdoba 23% Salamanca 0.9%
Centro ’ Mélaga 23% Zamora 0.9%
7% vt Valencia 2.3% Alava 0.5%
11% Castellén 1.8% Caceres 0.5%
Jaén 1.8% Cédiz 0.5%
Sur / Andalucia Murcia 1.8% Lugo 0.5%
15% Navarra 1.8% Soria 0.5%
Total Vizcaya 1.8% Valladolid 0.5%
i 100% Girona 1.4% Zaragoza 0.5%
) Canaries 1%J ! Lleida 1.4% No contesta 1.4%
Y A La Rioja 1.4%
Figure 1. Geographic distribution of completed interviews.
(@) (b) ()
Company size
Business sectors Years in operation (number of employees)
| |
Services _ 60% More than o 51-150 § 10
20 years 44% employees 1%
Commerce - 19%
11-20
: years
Industry S 8% 11-50 1%
employees 9
Construction ' 6% 5-10
years
Agriculture / o
Livestock i 4% 1-10 88%
Less than employees o
5 years
Other M 4%
0 20 40 60 80 0 20 40 60 0 20 40 60 80 100

Percentage (%) Percentage (%) Percentage (%)

Figure 2. Sector of activity, years in operation, and number of employees of the surveyed SMEs
(a) Business sectors, (b) Years in operation, (¢) Company size

To address potential bias associated with the predominance of micro-enterprises (88%
of the sample), it is important to note that this distribution broadly reflects the actual
structure of the SME population in Spain, where micro-firms constitute the vast majority
of enterprises; accordingly, firm size was considered in the sampling design through
indicative quotas to ensure basic structural alignment with national patterns. Nevertheless,
given the exploratory nature of the study and the absence of additional stratification
criteria, some degree of sample bias cannot be fully ruled out and is acknowledged as a
limitation. Another important point when interpreting results is the difference between
micro-enterprises and larger SMEs. Even if informational and awareness barriers are
particularly important in aggregate, financial barriers may play a key role in deciding
whether to invest in energy efficiency technologies for micro-enterprises, while lack of
awareness and information may mean that a firm does not even get to the stage where
costs and benefits can be considered. On the other hand, larger SMEs may be at a more
advanced stage where finances are better structured. Overall, the sample is similar to typical
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SME structures found in other studies, in particular the dominance of micro-enterprises
and the high proportion of service and commerce activities. Some of the characteristics
of the sample, such as its overrepresentation of firms from the largest economic centers
and relatively large share of long-standing firms, do not necessarily reflect patterns in
the population.

What is especially interesting to analyze are the SMEs that are currently part of an
Energy Community. The findings suggest that SME involvement in energy communi-
ties remains limited overall, with only a small proportion of surveyed firms reporting
participation in such initiatives (Figure 3).

Don’t know; 6%
Yes; 4%

No; 90% e /
Total sample: 219 interviews

Figure 3. Proportion of SMEs that are members of Energy Communities.

The second section of the survey focused on respondents’ general awareness and
understanding of the concept of Energy Communities, exploring prior knowledge of the
concept, perceived definitions and characteristics, channels through which information had
been received, awareness of local initiatives, and perceptions regarding the dissemination
of the concept among small- and medium-sized enterprises (SMEs) in Spain, while the
third section addressed companies’ levels of participation and experience with Energy
Communities, including current or potential involvement, roles within such initiatives, and
the principal motivations driving participation, such as reducing energy costs, promoting
renewable energy use, improving corporate image, accessing funding opportunities, or
strengthening collaboration with local communities.

The above figures also lead to a gradual finding within the awareness, perception,
motivation, and participation of SMEs in Energy Communities: First, knowledge of the
Energy Community concept is rather low, as a lot of firms have little or no familiarity with
it, and only a small part of them can spontaneously identify it. This limited knowledge is
reflected in SMEs’ perception of Energy Communities, with only those with a thorough
understanding of the concept seeing it as collaborative and local. Most SMEs held the view
that Energy Communities have not been disseminated enough in Spain. While recognizing
these benefits (cost savings, collecting subsidies, and/or gaining a better image of their
corporation in the community) positively affects SMEs” motivation to participate in Energy
Communities, this has not been reflected in the user experience, as the vast majority of
Energy Community users remain in a passive consumer role concerning production and
governance of Energy Community platforms.

Based on the results of the applied qualitative research study, the research presents
a theoretical model in the form of a pathway, as shown in Figure 4, which illustrates the
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stages in which awareness plays a fundamental role in determining how SMEs interpret
and assess the notion of Energy Communities. In this regard, when the firm has this initial
awareness, it influences its perception and thus its ability to identify potential gains and
build up a favorable motivation to participate, manifesting as whether the SMEs’ support
extends beyond mere interest. Thus, the model explains how awareness limitations impair
perception, which, when improved, further increases the users” motivation to participate,
and, simultaneously, the probability that they indeed will. These mechanisms can be
merged into a holistic model, therefore improving the understanding on the drivers for
SMEs’ participation in Energy Communities. It should be noted that the framework has
not been statistically tested (e.g., via structural equation modeling) and as such represents
a conceptual framework used in the exploratory analysis, rather than an empirically
derived structure.

Awareness Perception Motivation ‘ Participation
- = -

Limited knowledge and Understanding the model Expected benefits: Active involvement:

weak outreach and judging its value cost savings, subsidies, consumer, producer,

advantages or governance role

Figure 4. Proposed framework linking Awareness, Perception, Motivation and Participation.

The different elements comprising this framework are described in detail below, out-
lining the specific role each stage plays within the sequential pathway. By unpacking these
components individually, it becomes possible to understand how awareness, perception,
motivation, and participation interact, reinforce one another, and ultimately shape SMEs’
engagement with Energy Communities. The following sections therefore elaborate on each
element, clarifying both its conceptual meaning and its empirical relevance within the
progression identified in the study.

Awareness: SME awareness of Energy Communities was found to be low, with only
34% spontaneously recognizing the term and many firms reporting little or no communica-
tion from official sources. Among larger SMEs, with more than 10 employees, the level of
knowledge was significantly higher than among smaller firms. These results are consis-
tent with existing evidence, which indicates generally low levels of awareness of energy
communities and related concepts among SMEs and the wider public. Previous policy and
analytical reports have identified limited familiarity as a key barrier to participation, even
in contexts where supportive regulatory frameworks are in place.

In other words, considering the interdependencies between organizational capacity
and conceptual awareness, spontaneous recognition is expected to be more pronounced in
micro-organizations (less than 10 employees). By contrast, larger SMEs have been shown
to develop a more integrated knowledge base, and firm size thus appears to be key in
overcoming the initial ‘bottleneck’ of the diffusion trajectory.

Perception: Once aware, SMEs form judgments about the value, clarity, and credibility
of Energy Communities, with perceptions strongly shaped by how well the concept is
understood, disseminated, and whether it is seen as local, collaborative, and practically
relevant. The survey results indicate that most SMEs have not received information from
official or institutional channels, and among those who have been informed, communication
pathways are highly fragmented with no clearly identifiable leading actor responsible for
dissemination; as shown in Figure 5, the majority report little or no exposure to information,
highlighting a clear awareness gap. This pattern is consistent with existing evidence
showing generally low levels of awareness among SMEs and the broader public, even in
supportive policy contexts [25], and it underscores the need for more coordinated and
targeted communication strategies to improve understanding and foster engagement.
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@-_Not sure; 17%

Yes; 34%

No; 48% /

Figure 5. Chart showing the breakdown of SMEs that were familiar or unfamiliar with the term
“Energy Community”.

An important aspect to examine is the source of information through which business
owners have become aware of Energy Communities. The findings reveal that the majority
of SMEs have not received information from official or institutional sources (Figure 6).
Among those who reported being informed, the channels were highly fragmented, span-
ning a variety of media with no clearly identifiable actor leading the communication and
promotion of this energy model. This dispersion suggests a lack of coordinated outreach
and structured dissemination strategies. As illustrated in Figure 7, most business own-
ers report having received little to no communication regarding Energy Communities,
highlighting a significant gap in awareness and engagement.

Yes; 5%

No; 80%

Total sample: 219 interviews

Figure 6. Perception of effective dissemination of the Energy Community concept in Spain
among SMEs.

Motivation: Perception then translates into willingness to engage (Figure 4), especially
when SMEs see concrete benefits such as cost savings, subsidies, or reputational gains.
In the study, cost savings were the most common motivation, while larger SMEs also
emphasized subsidies and corporate image. The motivations of SMEs for participating
in Energy Communities were also analyzed (Figure 8). It was found that cost savings
emerged as the most frequently cited motivation across the sample. Larger SMEs, however,
appeared to place relatively greater emphasis on access to subsidies, as well as on the
potential to enhance their corporate image. It is important to note that these findings
should be interpreted with caution, as the study is exploratory in nature and based on a
limited sample. As such, the results are intended to highlight general trends rather than to
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provide definitive or generalizable conclusions, with greater importance given to access to
subsidies to encourage participation, as well as enhancing their corporate image.

Energy providers

Business associations,
chamber of commerce, etc.

City councils

Other public administrations
(Provincial Council,
Regional Community...)

Other (please specify)

I have not received any information 61%

0 10 20 30 40 50 60 70
Respondents (%)

Figure 7. Communication channels through which business owners received information about
Energy Communities.

Reduce energy costs | NN 5%

Invest in renewable energy

Collaborate with the local community

Obtain funding or subsidies

Participate in energy decisions [ 10%
Improve corporate image

44%

29%
23%

8%
Other 4%

0% 25% 50% 75% 100%
Percentage of Respondents (%)

Figure 8. Types of motivation for SMEs to participate in Energy Communities.

Participation: If, as suggested, motivation does indeed lead to participation, this
participation remains modest in practice. First of all, with respect to SMEs, the results
show that their participation remains limited. Second, if it does occur, it takes the form of a
passive consumer role and not an active participant role. This suggests that, although firms
may recognize the possible benefits, they are not yet sufficiently motivated to realize more
substantive or deeper forms of participation.

For the second section of the questionnaire, SMEs were provided with the following
definition of an energy community: “Energy Communities are local initiatives in which citizens,
businesses, and institutions collaborate to produce, manage, and consume renewable energy collec-
tively and sustainably. For example, an Energy Community may take shape in a neighborhood where
residents and businesses establish a dedicated entity and install solar panels on rooftops to share the
electricity generated, thereby lowering costs and promoting a cleaner and more participatory energy
model.” In this study, this simplified definition (“a group organized to produce and consume
its own energy”) was adopted to ensure clarity and accessibility for respondents. This
definition was explicitly provided within the survey to align respondents’ understanding
and ensure greater consistency in the interpretation of subsequent questions. However, it is
important to acknowledge that the concept encompasses a broader range of organizational,
legal, and governance structures in both policy and academic literature. This potential
definitional ambiguity may influence how SMEs interpret the term and, consequently, affect
reported levels of awareness.
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While only 34% of SMEs were familiar with the concept of an Energy Community
(Figure 5), the proportion of those who could identify a specific example dropped to 11% of
all SMEs surveyed. Again, larger SMEs were more likely to report awareness of concrete
examples. Within the limited participation of SMEs in Energy Communities, the primary
role observed has been that of energy consumers, as shown in Figure 9. Specifically, 63% of
the SMEs identified participated mainly as consumers of energy within the community.

Consumer 63%

Coordinator or promotor 38%

Energy producer 13%

Investor or funder | 0%

0% 10% 20% 30% 40% 50% 60% 70%

Percentage of Respondents (%)

Figure 9. The role of SMEs within Energy Communities.

Various barriers to participation were identified, with a lack of clear information
emerging as the most significant obstacle. SMEs that do not consider joining an Energy
Community tend to perceive limited financial resources as a key constraint, whereas this
is less prominent among those more inclined to engage with the model. These findings
are consistent with the existing literature, which highlights that participation in energy
communities is often hindered by a combination of informational, financial, regulatory, and
technical barriers. In particular, lack of awareness and accessible information, as well as
funding constraints and high upfront investment requirements, are frequently identified as
key challenges limiting engagement [26,27].

5. Discussion

The study meets its objective of analyzing SME engagement with Energy Communities
in Spain by examining awareness levels, perceived barriers across the engagement process,
and the role of firm size in overcoming early-stage constraints. The results highlight two
key findings. First, the so-called “awareness gap” reflects not a lack of interest but an
institutional disconnect marked by fragmented communication and limited access to clear,
reliable information, which constrains SMEs’ progression through the innovation-decision
process. Second, while cost reduction is the main driver of engagement, financial incentives
alone are insufficient to trigger participation when regulatory complexity, limited guidance,
and information barriers persist.

These findings suggest that policies aimed at promoting SME participation in Energy
Communities should extend beyond economic support measures and place greater em-
phasis on structured communication, accessible information, and institutional guidance.
In the Spanish context, actors such as national and regional energy agencies (e.g., IDAE),
chambers of commerce, local authorities, and business associations could play a more
active role in providing targeted outreach and practical support. More broadly, the results
are consistent with research on community energy governance, which highlights the impor-
tance of coherent communication strategies, clearly defined institutional responsibilities,
and trust-building mechanisms for fostering stakeholder engagement. Taken together,

https:/ /doi.org/10.3390/en19133110


https://doi.org/10.3390/en19133110

Energies 2026, 19, 3110

14 of 23

the findings provide new empirical insights into the factors shaping SME participation in
Energy Communities and support the usefulness of the proposed Awareness—Perception—
Motivation—Participation framework as a conceptual tool for understanding this engage-
ment process. Nevertheless, the framework should be interpreted as an explanatory model
derived from the empirical patterns observed in this study rather than as a longitudinally
validated or deterministic sequence. It is intended to represent the relationships identified
among the different stages of engagement and to offer a useful basis for future research
and policy design, rather than to establish causal or strictly time-ordered pathways.

From a policy perspective, the findings point to several practical implications that
follow directly from the sequential pathway identified in the framework. Since SMEs report
low and fragmented awareness, the results suggest that coordinated outreach—led by
public energy agencies, local administrations, and established business networks—could
help address the awareness gap and support the transition from initial exposure to clearer
perceptions [12,15]. Likewise, the lack of accessible and centralized information identified
in the survey indicates that SMEs would benefit from clearer guidance on legal, technical,
and financial aspects of participation. Strengthening these early stages is essential, as
the framework shows that weak awareness and unclear perceptions limit motivation and
ultimately reduce the likelihood of participation. These implications are consistent with
the empirical patterns observed, though they should be interpreted cautiously given the
exploratory nature of the study.

The analysis of motivations further reinforces the structure of the framework. Eco-
nomic considerations—particularly expected reductions in energy costs—emerge as the
strongest driver of potential participation, confirming that motivation is primarily shaped
by perceived financial benefits. Respondents frequently highlight savings from shared
self-consumption, reduced exposure to price volatility, and collective investment in local
renewable systems, in line with broader evidence that cost-related incentives dominate the
early stages of SME engagement with energy initiatives [10,13]. Non-economic motivations,
such as environmental contribution or reputational gains, appear less prominent at this
stage, suggesting a secondary role within the motivational pathway and reinforcing that
strengthened awareness and more positive perceptions are necessary precursors for these
drivers to translate into participation. Among SMEs already involved or seriously consid-
ering participation, however, motivations become more diversified, extending beyond cost
reduction to include closer collaboration with local actors through municipal or industrial-
park schemes, as illustrated by initiatives such as Rub{ Brilla in Catalonia [28] or similar
programs supported by local authorities in Valencia [29], as well as cooperative governance
models like Som Energia [8], which enable firms to engage more directly in local energy
decision-making. In these cases, participation is also associated with reputational benefits
and alignment with sustainability and ESG-oriented initiatives [30]. Taken together, these
findings suggest that while economic drivers dominate initial interest, motivational com-
plexity increases once awareness and perceptions are more developed, highlighting the
importance of strengthening the earlier stages of the engagement pathway.

This study shows a set of barriers that appear to constrain SME participation in energy
communities and the most prominent obstacle that gets identified by respondents is the
absence of clear, accessible information about the functioning of these initiatives and about
the actual participation. A reduced understanding of governance structures, participation
procedures and potential benefits can generate uncertainty that might discourage engage-
ment. It is interesting to note that financial limitations that tend to be highlighted as a major
impediment to the adoption of renewable technologies seem less decisive for firms that
are already showing interest in energy communities. Instead, the regulatory ambiguity
and the perceived complexity of organizational and operational arrangements tend to
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emerge as more influential deterrents. All of these patterns go on to align with existing
research that consistently points to informational deficits, to institutional uncertainty and
to administrative burdens, considering them key factors that limit broader stakeholder
involvement in community-energy initiatives [30,31].

The findings indicate a need to strengthen institutional support mechanisms for SMEs
within the broader energy transition agenda. Given their economic relevance in Spain
and Europe, greater SME involvement could accelerate the deployment of decentralized
renewable energy systems and contribute to European Green Deal objectives [16]. In Spain,
Royal Decree 244 /2019 provides a regulatory framework for collective self-consumption,
enabling schemes in which SMEs can jointly install rooftop photovoltaic systems and share
locally generated electricity. While this policy represents an important enabling step and
has supported early initiatives in regions such as the Basque Country and Catalonia—where
coordinated local projects have demonstrated potential to reduce energy costs and enhance
renewable self-sufficiency —its practical uptake among SMEs remains limited. The findings
of this study suggest that, beyond the existence of subsidies and regulatory provisions,
implementation is often constrained by administrative complexity, fragmented information,
and procedural burdens that may be particularly challenging for small firms with limited
managerial capacity. As the dominant enterprise group in the European economy, SMEs
could therefore play a more substantial role in distributed generation and local energy
resilience [9], provided that policy instruments are complemented by simplified procedures
and more accessible, SME-oriented support mechanisms.

Realizing this potential requires clearer communication, more stable regulatory signals,
and policy tools adapted to SME capacities. The empirical results suggest that SMEs
would benefit from simplified information platforms outlining legal requirements, funding
opportunities, and technical steps for joining energy communities. Targeted outreach
through chambers of commerce, sectoral associations, and local energy agencies could
help address existing information gaps, while practical workshops in industrial parks may
enhance understanding and trust [16]. This is consistent with the recent literature on energy
communities, which highlights that participation barriers are not only informational but
also institutional and governance-related, including administrative complexity, fragmented
responsibilities, and the need for trusted intermediary actors to facilitate coordination
between local authorities, energy providers, and SMEs [32]. Within this perspective, “one-
stop-shop” type support structures and locally embedded facilitators are identified as
particularly effective in translating regulatory frameworks into actionable pathways for
smaller firms. Within the proposed framework, these measures directly address the early
stages—awareness and perception—which the study identifies as key bottlenecks limiting
motivation and participation, while also responding to the broader need for institutional
simplification and coordination highlighted in the literature.

The findings of this study are broadly consistent with evidence reported in other Euro-
pean countries, where participation in Energy Communities remains below its theoretical
potential despite increasingly supportive regulatory frameworks. Although most European
studies examine community energy participation more broadly rather than focusing specifi-
cally on SMEs, the barriers and drivers identified provide a useful basis for contextualizing
the findings of the present study. Research from Germany, the Netherlands, Denmark,
and Belgium indicates that while Energy Communities have achieved greater institutional
maturity and visibility than in Spain, participation is still constrained by informational,
organizational, and governance-related challenges [26]. Similar to the results presented
here, awareness and understanding of the model are often uneven, particularly among
smaller organizations with limited managerial and technical resources [27]. This suggests
that regulatory recognition alone is insufficient to ensure widespread adoption and that in-
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termediary organizations play a critical role in translating policy frameworks into practical
opportunities for businesses.

At the same time, the Spanish case appears to reflect a more pronounced awareness gap
than that reported in several Northern and Central European countries, where longer tradi-
tions of energy cooperatives and community-led renewable initiatives have contributed
to greater public visibility and institutional support [26]. In countries such as Germany
and Denmark, community energy models have benefited from stronger local governance
structures, established cooperative networks, and sustained stakeholder engagement, fa-
cilitating broader participation among local actors, including SMEs [4,8]. Nevertheless,
the barriers identified in this study—fragmented information, administrative complex-
ity, regulatory uncertainty, and difficulties understanding participation mechanisms—are
frequently reported across Europe [26,27]. Likewise, the predominance of economic moti-
vations observed among Spanish SMEs aligns with findings from other European contexts,
where expected reductions in energy costs and protection from energy-price volatility
are consistently identified as primary incentives for participation, while environmental
and social motivations tend to play a complementary role [4,8]. Taken together, these
similarities suggest that the challenges identified in Spain are not unique but form part of
a broader European pattern, although the relatively low levels of awareness observed in
this study indicate that additional efforts in communication, institutional coordination, and
SME-targeted support may be particularly important in the Spanish context.

Finally, it was found that micro-enterprises (i.e., which constitute the majority of the
sample) are particularly constrained by limited managerial time, staffing capacity, and
specialized expertise, all of which exacerbate difficulties in accessing and interpreting com-
plex information about Energy Communities. In this context, digitalization can function
as a critical enabling infrastructure that lowers both informational and cognitive barriers
along the awareness—perception—motivation—-participation pathway. Beyond merely in-
creasing information availability, well-designed digital ecosystems—such as integrated
one-stop-shop platforms hosted by public administrations, energy agencies, or sectoral
associations—can streamline fragmented legal, technical, and financial content into coher-
ent and user-friendly formats tailored to non-expert audiences. Complementary digital
outreach strategies, including targeted social media campaigns, webinars, and interactive
engagement tools, can further improve the reach and clarity of communication, particularly
for firms with limited access to traditional advisory services. Moreover, emerging digital
decision-support systems, such as automated feasibility assessments, guided templates,
and simplified energy and cost calculators, can translate complex regulatory and techni-
cal requirements into actionable, context-specific insights. Taken together, these digital
instruments do not merely facilitate information dissemination but actively reduce com-
plexity, thereby helping to overcome the information “blockage” identified in the study and
enabling micro-enterprises to engage more effectively with Energy Community initiatives.

5.1. Study Limitations

Several limitations of this study should be acknowledged. Although the survey
provides valuable insights into SME perceptions of Energy Communities, the relatively
small sample size and the voluntary nature of participation limit the extent to which the
findings can be generalized to the broader SME population in Spain. Firms that chose to
respond to the survey may already have a greater interest in energy issues or sustainability
initiatives, which could introduce a degree of self-selection bias in the results. Moreover, the
diversity of SMEs in terms of sector, size, and energy intensity means that the experiences
and motivations captured in this study may not fully reflect the heterogeneity of the wider
business landscape. In addition, the cross-sectional design of the study captures perceptions
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at a specific moment in time, within a regulatory and institutional context that continues
to evolve. Energy Communities remain a relatively recent policy and organizational
innovation in Europe, particularly following the introduction of the framework established
by the European Union through the Clean Energy for All Europeans Package. As national
regulations, support schemes, and governance models continue to develop, SME awareness
and participation patterns may also change over time. Consequently, the findings presented
here should be interpreted as a snapshot and with caution of an emerging phenomenon
rather than a definitive assessment of long-term trends.

A further limitation of this study is that respondents were recruited through two
different channels, namely a professional panel and a university network. Although no
apparent systematic differences were observed during the recruitment process, no formal
statistical comparisons were made between these groups. Consequently, the potential
influence of the recruitment source on respondents’ sustainability awareness cannot be
ruled out and should be considered when interpreting the results. In addition, the concen-
tration of responses in Madrid and Barcelona may introduce a geographical bias, as these
economic hubs may differ from less densely populated provinces in terms of sustainability
awareness, access to resources, and organizational practices. Since no formal sensitivity
analysis was performed, caution should be exercised when generalizing the findings to the
broader Spanish SME population.

These limitations do not diminish the value of the study but rather highlight the
exploratory nature of the findings and the need for further research to deepen, validate,
and refine the insights presented here. In particular, future studies would benefit from
employing larger and more representative samples that capture a broader range of SME
characteristics, sectors, and regional contexts, thereby improving the generalizability of
the results. In addition, mixed-method approaches combining quantitative surveys with
qualitative techniques such as interviews or case studies could provide a more nuanced
understanding of the mechanisms underlying SME decision-making, especially in relation
to how informational and perceptual barriers are experienced in practice. Longitudinal
research designs would be especially valuable in tracking how awareness, attitudes, and
engagement evolve over time, allowing for a more robust assessment of the sequential
engagement pathway and its assumed progression from awareness to participation. Finally,
comparative studies across different national or policy contexts could help determine the
extent to which the proposed framework is context-dependent or whether it can be applied
more broadly to understand SME engagement in Energy Communities under varying
institutional and regulatory conditions.

5.2. Future Research

Future research could build upon these findings by incorporating larger and more
representative samples, as well as by adopting longitudinal research designs capable of
tracking how SME attitudes and participation evolve as policy frameworks mature. In
addition, qualitative approaches—such as in-depth interviews, focus groups, or detailed
case studies of existing Energy Communities—could provide richer insights into the or-
ganizational dynamics, decision-making processes, and contextual factors that facilitate
or hinder SME engagement in community energy initiatives. Such approaches would
complement the survey results and contribute to a more comprehensive understanding
of the role that SMEs may play in the development of decentralized and participatory
energy systems.

Moreover, future research should seek to empirically validate the proposed framework
through longitudinal designs and advanced modelling approaches capable of testing the
sequential relationships between awareness, perception, motivation, and participation.
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In particular, studies could operationalize and examine constructs such as knowledge of
Energy Communities, perceived benefits and barriers, trust in governance structures, finan-
cial expectations, perceived complexity, and actual participation intentions or behaviors.
Structural Equation Modelling (SEM) may be particularly appropriate for assessing both
the strength and directionality of these relationships. Based on the present findings, a
plausible hypothesis is that the transition from awareness to perception constitutes the
principal bottleneck in the decision-making process. Although many SMEs express an
initial interest in Energy Communities, fragmented information and uncertainty regard-
ing governance arrangements, legal requirements, and operational procedures appear to
impede the development of favorable perceptions and, consequently, the emergence of
participation-related motivations. Future studies should therefore investigate whether
targeted institutional communication strategies and improved information provision can
generate measurable improvements in perceptions, motivational drivers, and ultimately
participation rates.

In addition, the scope of the research could go beyond the analysis of Energy Commu-
nities to examine the role of industrial prosumers within renewable energy investments
more generally. Comparative qualitative and quantitative studies could determine whether
the barriers identified in this study—particularly informational constraints, regulatory com-
plexity, and perceived economic risks—are specific to the collective governance structures of
Energy Communities or are also characteristic of more conventional, individualized forms
of prosumer participation. Such comparisons would help distinguish community-specific
barriers from those associated with renewable energy adoption in industrial settings more
broadly. This, in turn, would contribute to a more nuanced understanding of how col-
lective action frameworks influence organizational decision-making and whether they
mitigate or exacerbate existing adoption challenges. Ultimately, this line of research could
generate more targeted policy and managerial recommendations to accelerate industrial
decarbonization and foster wider SME engagement in the energy transition.

6. Conclusions

As the exploratory analysis of the survey results above shows, there was limited
awareness of Energy Communities among the SMEs that were included in the sample. A
meaningful proportion of the respondents had little or no familiarity with the concept of
Energy Communities, reflecting the fact that the concept has not yet gained wide recogni-
tion. This result is in line with other studies on the diffusion of innovative energy market
products and services in general, in which gradual adoption in the early market is the norm
and active consideration or engagement among those who are aware of the innovation
is not that common. The gap between knowledge and action has been previously found
in sustainable energy transition studies, where barriers might be related to information,
organization, or risk perception, and influence the adoption of knowledge into practice.
However, since this is a descriptive cross-sectional study, these results should only be
interpreted as suggestive.

From the participants’ perspective, there is a clear scope for improving the commu-
nication and dissemination of information on Energy Communities. Most respondents
report that information is fragmented and difficult to access, which contrasts with previous
research emphasizing the importance of coordinated institutional support for participation
in collective schemes. While these perceptions should be interpreted with caution, they
nonetheless provide a consistent signal regarding informational frictions in the current
ecosystem. Building on these patterns, the study proposes a conceptual model structured
around a sequential relationship between awareness, perception, motivation, and participa-
tion. In this framework, awareness shapes perception, perception influences motivation,

https://doi.org/10.3390/en19133110


https://doi.org/10.3390/en19133110

Energies 2026, 19, 3110

19 of 23

and motivation ultimately conditions participation. The model helps explain why weak
or diffuse perceptions are common when knowledge is limited, why stronger perceptions
tend to reinforce motivational drivers, and why motivation does not always translate into
actual participation. Overall, it offers a structured lens through which SME engagement
can be understood, while underscoring the importance of addressing informational barriers
early in the adoption process.

Furthermore, motivation is understood as a mediator in this process, with anticipated
savings on energy bills often mentioned as a reason why energy Communities attract
potential participants. This is in line with other empirical studies on technical energy
innovation that found economic considerations as central. Other motives identified in the
interviews include local environmental stewardship, increased agency in energy decision-
making, and the potential for reputational benefits. These motives are also observed in
other works in the pro-environmental behavior literature and the corporate sustainability
literature, but the importance of these different motives may be contingent on industry and
institutional context, making them less certain findings.

The main contribution of the paper is the diagnostic framework that can be used by
policymakers to identify where SME engagement in the adoption pipeline is failing and
in need of intervention. The sequential engagement pathway is a progression beyond
the singular focus on technology and finance towards a more advanced understanding
that incorporates the behavioral and perceptual as well as the financial and technical. The
sample size of 219 SMEs and the cross-sectional design of the study could be perceived
as limitations. However, these SMEs should be considered mainly as an opportunity for
further validation of the model, which has proven to be theoretically strong and shows
consistent patterns. This also indicates the potential for the framework to be empirically
tested in larger-scale studies and nationally representative and longitudinal datasets to
generate further evidence and understanding of its generalizability and applicability.

For policy, this means that while policies which provide financial and technical assis-
tance will be needed, they are unlikely to be sufficient to motivate SME involvement in
Energy Communities. This is because the financial and technical barriers are not the core
barriers for SMEs but rather more upstream in the adoption process. The same applies
to the policy for SMEs; it should focus on familiarity, understanding and trust. More
concrete measures can include: outreach to SMEs, providing easy-to-read, non-technical
information materials and a centralized ‘one-stop-shop” point of access covering the whole
engagement process. Intermediary organizations (chambers of commerce, local, regional
and national organizations for economic development, business representative organiza-
tions, etc.) should be included in a more structured way in the implementation of policies,
since they can translate difficult regimes and complex rules into useful recommendations
for businesses. For Energy Communities to be successful and for SMEs to move from
awareness-raising to action, an improvement in economic attractiveness is not enough: a
supportive information and institutional environment is also needed.
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Appendix A

PART I: COMPANY PROFILE

1. In which sector does your company primarily operate?
e Industry

e Services

e Trade

e Construction

e Agriculture/Livestock

e Other

2. Approximately how many employees does your company have?
e 1-9 (microenterprise)

o 1049 (small enterprise)

o 50-249 (medium-sized enterprise)

e 250 or more (large enterprise)

3. How long has your company been operating?
o Less than 5 years

e Between 5 and 10 years

e Between 11 and 20 years

e More than 20 years

4. Where is your company primarily located?

e Province:

e Municipality:

PART II: GENERAL AWARENESS OF ENERGY COMMUNITIES

5. Had you heard of the concept of an “Energy Community” before?

e Yes

e No

e Not sure

6. What do you think an “Energy Community” is? (you may select more than
one option)

e A group of citizens, companies, or public entities that produce and consume their
own energy

e A model for sharing renewable energy locally and collaboratively

e A cooperative or non-profit association linked to self-consumption

e A government-led initiative to distribute energy in rural areas
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e Not sure
e Other:
To facilitate the flow of the rest of the survey, we provide the following definition

of Energy Communities: local initiatives in which citizens, companies, and institutions
collaborate to produce, manage, and consume renewable energy collectively and sustain-
ably. For example, an energy community may be organized within a neighbourhood where
residents and businesses form a specific entity (Energy Community) and install solar panels
on rooftops to share the electricity generated, reducing costs and promoting a cleaner and
more participatory model.

7. Through which channels have you received information about energy communi-
ties? (multiple choice)

e Municipalities

o Other public administrations (provincial councils, regional governments, etc.)

e Business associations, chambers of commerce, etc.

e Energy providers

o Others (please specify):

e [ have not received any information

8. Are you aware of any Energy Community near you (in your municipality
or province)?

e Yes

e No

e Not sure

9. Do you think the concept is well known among small- and medium-sized
enterprises in Spain?

e Yes

e No

e Not sure

PART III: PARTICIPATION AND EXPERIENCE
10. Is your company part of an Energy Community?
e Yes, actively

e No, but we are in the evaluation process

e No

e Not sure

11. If yes, what is your company’s role within the community? (select all that apply)
e Energy producer

e Consumer

e Investor or financier

e Coordinator or promoter

o Other:

e Not applicable

12. What motivated or would motivate your company to participate in an Energy
Community? (select up to 3)

e Reduce energy costs

e Commit to renewable energy

o Access to funding or subsidies

e Improve corporate image

e Collaborate with the local community
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e Participate in energy-related decision-making

o Other:
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