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Executive Summary 

Based on the experience of the SCORE pilot projects, this report identifies the impact of 

drivers and barriers on consumer co-ownership to fine-tune prosumer financing and to 

transfer the CSOP financing technique as an incentive, learning and commitment device to 

other EU-Member States. In this respect, the deliverable presents both quantitative and 

qualitative data from the three pilot case studies in Susa Valley (Italy), Litoměřice (Czech 

Republic) and Essen (Germany). 
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1. Introduction  

The purpose of WP5 is to identify the impact of drivers and barriers on consumer co-

ownership based on the experience of the pilot projects to fine-tune prosumer financing 

instruments and to transfer the CSOP financing technique to other EU-Member States. 

This deliverable aims at reporting on impacts of consumer co-ownership in the pilot 

projects as incentive, learning and commitment device including recommendations on fine-

tuning. In this regard, the deliverable includes different quantitative and qualitative 

approaches and methods such as questionnaires and participative workshops applied into 

the three pilot case studies: Susa Valley, Litoměřice and Essen. 

Initially in three case studies, numerous events and meetings have been organised to involve 

and inform the stakeholders including citizens, small and mid-size enterprises (SMEs) and 

public administration in order to understand their energy habits and problems that they are 

currently facing, as the low efficiency of the building envelope and a high energy 

expenditure. Among the citizens, the vulnerable (e.i. low income, unemployment and 

single mothers) are specially taken into account as the main target group. Additionally, the 

under-represented (e.g. students) have been also involved in the project to help in spreading 

the information to the citizens.  

This deliverable is structured as follows. Section 2 provides a theoretical illustration of the 

methodology and tools applied. The preliminary meetings and events of the target groups 

involved are illustrated in section 3. Section 4 describes how through a citizens’ survey with 

a questionnaire leads to identify different citizens’ groups (clusters) that share the same 

energy community attitudes and opinions. Section 5 provides an in-depth description of the 

workshops with particular reference to the role of the Storytelling and Lecturing tools in 

order to involve the different segments of stakeholders into the project. Section 6 provides 

the main recommendations which are extracted from the analysis and the report ends with 

some conclusive remarks (section 0). 

2. Methodology  

In order to come to the desired results, a multi-methodological approach has been followed 

aimed at reaching multiple objectives (Figure 1). 
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Figure 1 - Multi-methodological scheme. 

Under the main goal of the analysis, which was to identify the impact of drivers and barriers 

on consumer co-ownership, two sub-goals have been identified: 

1. Clustering the citizen’s patterns: tracking a collective profile of the stakeholders 

(citizens and public/private sector) of the three pilot case studies, including their 

habits, needs and difficulties. To reach this sub-goal a specific questionnaire has been 

designed structuring into closed questions and eventual commentaries. According to 

(Zammuner, 1996), the questionnaire is a powerful tool for collecting different 

information. It usually consists of: 

● Closed questions which are structured set of questions and related response 

categories defined a priori by those who build it where the respondent is 

asked to identify among the answers presented the one that comes closest to 

his position; in addition, some commentaries are provided for some 

questions, as an additional answer option, in case the proposed options do not 

reflect the respondent's opinion. 

● Fundamental aspects of the quality of the questionnaires are the evaluation 

methods that should help to establish the quality of the questionnaires in an 

appropriate manner: i) the discrimination of important and objective 

situations; ii) differences in measurement; iii) the level of structuring of the 

questions (closed, semi-structured, open); iv) the language used (relevance, 
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precision, simplicity); v) the formulation and order of the questions; vi) 

predictable (random/systematic) errors and sources of error. 

The evaluation generally includes a pilot survey and one or more pre-tests. The 

evaluation of the questionnaires can be carried out through both statistical methods 

(e.g., test-retest or sub-sampling of the population) and non-statistical methods (e.g., 

focus groups and cognitive laboratory research). 

A detailed description of the questionnaires conducted in this analysis is reported in 

section 4. 

2. Stakeholder’s involvement: Within this sub-goal, the relevant stakeholders (citizens, 

public and private sector, students, teenagers) have been involved. The aim is to 

outline the current conditions of the pilot case studies with regard to energy 

management and to understand the perceived potentials with respect to the creation 

of an energy community. 

To reach the second sub-goal qualitative approaches have been employed, such as 

participative and interactive workshops. During these workshops, a primary 

method, namely storytelling, has been employed as a tool (Fog et al., 2005). 

Furthermore, an ad-hoc WebGIS (Geographic Information System) has been 

developed as a visualization tool to facilitate the workshop interactions and sessions 

(Galanis and Eliou, 2011). Additionally, since there are different schools in Susa 

Valley, three participatory workshops have been organised using the lecturing 

method involving the students.  

Storytelling is a research and collaboration tool grounded in several social disciplines 

(Fog et al., 2005) since it is able to facilitate productive working in different fields. 

It can be considered as a communication method that consists of telling a story for 

different purposes: to attract the attention of a specific audience, to convey to that 

audience the message that the story wants to transfer, to stimulate a specific desire 

in readers or spectators, to persuade them into performing a specific action and so 

on (Jefferson, 1978). Storytelling is a playful and instinctive method of 

communicating thoughts through language and writing, allowing for explicit life 

lessons in a narrative form (plot, characters, story) including multiple voices and 

points of view. Storytelling has different potentials when talking about inclusive 

processes since it facilitates and stimulates the emergence of stakeholders’ opinions 

and experiences, which are conveyed through simple and understandable stories 

(Anderson and Wales, 2012). 
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Accordingly, storytelling is a powerful innovative method which can be used in 

structured/semi-structured workshops since it allows for collaboration and mutual 

understanding within an interdisciplinary working group, helping to overcome the 

processes of cognitive influence and shyness that often occur in workshops. In order 

to support the workshop, and consequently to raise awareness among the local 

stakeholders and facilitate an effective way to share the SCORE research activities 

with the Susa Valley community, an ad-hoc WebGIS is created as an interactive 

visualization tool. WebGIS1 is a type of distributed information system, with at least 

a server and a client, where the server is a GIS server, and the clients are a web 

browser, desktop application, or mobile application. In a simple form, WebGIS can 

be defined as any GIS that uses web technology to communicate between a server 

and a client. It is easy to use, and it can be used in different web browsers and online, 

which makes it an interesting tool to reach different users simultaneously and 

globally, especially in online workshops. Moreover, participative workshops have 

been organised during the lecture time of the students to involve the under-

represented stakeholders.  

A detailed description of the workshops is reported in section 5. 

3. Preliminary meetings for target group involvement  

The informative events include the organisation of meetings with local institutions, with 

the aim of disseminating the energy community principals and defining how to involve all 

citizens, and the participation in already organised events on the territory. Regarding the 

organisation of meetings with local institutions, the contribution of the local SCORE project 

partners is fundamental in identifying (through a stakeholder analysis) and establishing 

contact (through email) with the key persons. Once the institutions, through which it is 

assumed that citizens can be reached, were identified and mapped, the email contacts were 

recovered and a pre-structured email was sent containing the following information: a 

personal and research introduction, the purposes of the research, the email objective (i.e., 

to survey the availability to help in this project with regard to reaching the citizens and 

disseminating information towards the local population and, if interested, the person with 

whom to discuss about). Once contact was established, then the final step is the event 

organisation or the participation in events already scheduled. Since the main focus of this 

type of event is information, the supporting materials used for these meetings are flyers and 

brochures, concerning the energy community’s topics. 

 
1 For more information about WebGIS 

 <https://enterprise.arcgis.com/en/server/latest/create-web-apps/windows/about-web-gis.htm>. 



SCORE – Supporting Consumer Ownership in Renewable Energies – H2020 

  

16 

 

In addition, getting in touch with local institutions and participating in events led to 

workshop activities. The workshop is aimed not only at informing the invited stakeholders 

about a specific topic (the environmental and energy issues and the community energy 

topic) but also at creating a semi-structured debate with them. Specifically, thanks to the 

support of local authorities and the relationships established during the information events, 

several groups of citizens were invited. The workshop follows a determined structure: there 

is shifting between educational moments and practical ones. During the educational 

moments, some fundamental notions (about the research topic, such as the meaning of 

energy transition, the use of energy from renewable sources, the energy community and 

the active role of citizens) are given. Alternatively, during the practical moments, various 

activities are carried out, studied ad hoc according to the stakeholders with whom you 

interact, in order to verify the learning, express their thoughts and opinions and create a 

constructive debate, ensuring that people feel free to express themselves. The workshop 

made it possible to interact and understand the different positions of several groups of 

stakeholders. 

3.1. Susa Valley 

In 2019, 8 events were organised involving local institutions (e.g., mayors) and organisations 

that work in the area of Susa Valley. The purpose of these events was to:  

● inform and share the research activities and the project results (mainly related to the 

technical analysis) with the Susa Valley community; 

● raise awareness among stakeholders about the energy community benefits; 

● co-create an action plan, to be implemented in the following months, shared by all 

stakeholders for the definition of an energy community in the Susa Valley.  

In particular, the panels comprise of two levels (Table 1): 

● Institutional level: e.g., municipalities and mayors, persons in charge of municipal 

programs, intermediaries, etc. 

● Individual level: e.g., local citizens, vulnerable users, and under-represented (e.g., 

Co.ni.s.a, citizens of Mattie, CoopAmico, Caritas Susa. 

Table 1 - Preliminary meetings. 

Institutional level Individual level 

07.11.2019 ACSEL s.p.a. 26.11.2019 Co.ni.s.a 

22.11.2019 Unione montana Valle Susa 26.11.2019 Citizens of Mattie 
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27.11.2019 mayors of Bussoleno, San Didiero, 

Mattie, Sant’Ambrogio, Almese, Bruzolo, Caprie, 

Venaus. 

27.11.2019 CoopAmico 

 27.11.2019 Caritas Susa 

 07.02.2020 Vulnerable citizens, Coop Amico 

 

Beside all the preliminary meetings and events, a specific workshop has been organised 

involving citizens, specifically the vulnerable ones. According to (Torabi Moghadam et al., 

2020) on 07th February 2020, the preliminary meeting in Almese was organised with the 

collaboration of Deutscher Caritas Verband and Cooperativa Sociale Amico. Through the 

invitation by communication and the cooperation with the local partners that have close 

ties to local people, around 20 citizens of Susa Valley attended the event. These citizens 

were mostly characterized by the vulnerable target group (e.g., low income, unemployment 

and single mothers). The duration was about half of a day and the educational moments 

were alternated with three periods of debate and activities, in which the participants were 

encouraged to express their considerations and opinions. Some fundamental notions about 

the project topic, such as the meaning of energy transition, the use of energy from 

renewable sources, the energy community, and the share ownership plan by consumers, 

were presented to the participants. At the same time, questions and specific activities were 

implemented to interact and create a constructive debate with the participants. 

Therefore, this preliminary meeting allowed us to understand some of the citizens’ energy 

habits and problems that they are facing now, such as low efficiency of the building 

envelope and a high energy expenditure (for heating). Besides that, the participants showed 

interest in the topic of energy communities and explained which benefits and barriers they 

expected to encounter. The collection of these data is better detailed in the paper of Torabi 

(Torabi Moghadam et al., 2020). That material was essential to refine the survey questions 

for the questionnaires and to elaborate the story spine and schemes of the workshops 

subsequently. 

3.2. Litoměřice 

In June 2019, a pilot visit was organised in Litoměřice; the energy manager and the project 

manager of the smart city of Litoměřice, the head of Social Services, the Head of Asylum 

for families with children participated in this event. Moreover, two specific workshops have 

been organized in November 2020 including citizens and public administrative. During 

these two workshops the storytelling methodology have been employed and the details are 

explained in section 5.2.    
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3.3. Essen 

Following the recent entry into the SCORE project, an interview was organised in 

November 2020 with the head of the Environment, Transport and Sport division of the city 

of Essen. In order to reach vulnerable households a close cooperation with the local branch 

of the Energy-Saving-Check provided by Diakonie Essen started in summer 2020. Based on 

Diakonie’s experience working with vulnerable households the SCORE project was able to 

reach vulnerable households to inform them about the planned project and include them 

in the implementation process. Meetings with representatives of Diakonie, the city of Essen 

and the European University Viadrina are organised on a regulator basis. A working group 

on questions related to the participation of vulnerable households started its work in 

January 2021. 

4. Clustering citizen patterns 

As already mentioned in the introduction, the purpose of this report is to identify the impact 

of drivers and barriers on consumer co-ownership based on the experience of the pilot 

projects to fine-tune prosumer financing instruments and to transfer the CSOP financing 

technique to other EU-Member States. In order to reach this goal, the questionnaire 

method, and consequently, the cluster analysis is adopted. Specifically, a questionnaire has 

been designed, discussed and distributed, as a tool to understand the availability of citizens 

and, consequently, to foster citizens’ co-ownership in renewable energy sources (RES), 

through tailor-made policies for the different citizens’ clusters. 

The aim of the questionnaire is to identify the main interests of consumers in co-ownership 

and their acceptance for the energy transition. In other words, the questionnaire objective 

is: 

• to gather the different opinions regarding the topic of energy communities: 

information regarding citizens' interest in engaging in local energy initiatives and 

understanding which factors favour and/or hinder their participation; 

• to understand the relationships with the community/territory in which they live; 

• to collect building’s technical data and economic, social and demographic 

characteristics related to interviewee.  

Consequently, based on the data on the variables of citizens’ attitude and availability and 

data on feelings towards the territory, in which the citizens live, collected with the 

questionnaire, homogeneous groups of citizens, through the Cluster Analysis (CA), are 

defined. These groups share the same characteristics and, for each of them, suggestions for 

inclusion policies have been proposed. 
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The methodology and the obtained results are described below for each case study (Susa 

Valley, Litoměřice and Essen). Regarding the methodology, this is described in detail for 

the Italian case study, but for the German and Czech case studies only the differences are 

explained. 

4.1. Susa Valley 

The following section presents, first of all, objective data about users’ characteristics in order 

to describe the Susa Valley citizens and identify the main drivers that favour/hinder their 

participation in energy community projects (through a questionnaire – design, distribution 

and data pre-processing analysis phases); later, the cluster analysis in order to define 

homogeneous groups based on same characteristics through the Cluster Analysis (CA), 

based on the variables of attitude, availability and feelings is presented. 

4.1.1. Set-up of questionnaire and cluster analysis  

The survey definition follows a four-part structured workflow: i) the design phase, ii) the 

distribution phase, iii) the data pre-processing and analysis and iv) the clustering analysis 

phase. 

i. Design phase 

First, a study of the literature was conducted. Several environmental issues lead to paradigm 

shifts related to choices in different aspects of life, and the concept of energy transition is 

one of the most cited. With regard to this concept, it is intended to avoid the use of energy 

resources from fossil sources in favour of renewable sources, to improve the energy 

efficiency related to the energy production and, finally, to define a more conscious energy 

consumption by users/citizens. This definition shows that it is necessary to consider not 

only the technical but also the social aspects, therefore, speaking of socio-technical energy 

transition.  

In order to achieve the energy transition, two types of actions have been identified in order 

to study the factors that determine them: (i) the engagement in a renewable energy project 

and (ii) the energy related behaviour. The research output was a series of factors that were 

grouped into 6 categories: (i) individual internal characteristics; (ii) individual external 

characteristics; (iii) economic characteristics; (iv) psychological characteristics; (v) 

community identity and trust; (vi) household characteristics. Subsequently, a first draft of 

the questionnaire was defined, and the structure, questions and answer options were 

discussed separately with several experts, including energy experts, social experts, 

academics and institutions close to vulnerable people. Besides input from experts, the debate 

with citizens during the workshops made it possible to define, in detail, some questions in 
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order to adapt the literature studies to the real application in the context of this study. 

Finally, a pre-test carried out with 10 citizens (citizens not necessarily with training in the 

energy field and knowledge on the topic of energy communities) allowed to define the final 

version of the questionnaire. The questionnaire package includes: a flyer, the General Data 

Protection Regulation (GDPR) policy and the questionnaire. 

The flyer. The flyer was designed as support for both direct and indirect administration of 

the questionnaire. In the case of direct administration, in which it was possible to explain 

the research and the survey, the flyer was used as an element to be left to citizens so that 

they can have a trace of what was discussed and can share it with 

friends/acquaintances/family. Besides, the presence of the QR code allows the questionnaire 

to be opened on any support provided with a camera and internet connection. However, in 

the case of indirect distribution, the flyer was the means that allowed to explain the purpose 

of the research and the questionnaire without the physical presence of an interlocutor. For 

this reason, its structure, organisation and content have been thought out with attention to 

detail. The flyer format is A4 front and back but is folded to assume a size of 10.5cm x 6.7cm. 

This choice derives from wanting to have a space to be able to give all the necessary 

information but, at the same time, being able to fold the flyer so that it can occupy the 

minimum space and fit, for example, in a pocket or bag, avoiding it from being thrown away 

immediately after having delivered it. Furthermore, the fact that its folding is particular 

could be a reason for curiosity and attract the attention of citizens. Thus, if, on the one 

hand, folding the flyer was dictated by reasons of practicality and comfort, on the other 

hand, this allowed the reader to approach the subject step by step, following a specific order. 

Indeed, by opening the flyer the reader was guided towards the research discovery, as if 

there was a person to tell the contents. The detailed parts of the flyer (in Italian language) 

are reported in Appendix A. 

The General Data Protection Regulation (GDPR). The GDPR is a regulation with which the 

European Commission intends to strengthen and make the protection of citizens' personal 

data more homogeneous. The purpose of the GDPR is to protect the individuals’ right to 

have total control of the information concerning them. In fact, even if there is no question 

that explicitly asks for the respondents' name and surname, the administration of the 

questionnaire in small contexts could still lead to the identification, indirectly, of the 

interviewees. For this reason, as should be the norm, particular attention and caution has 

been paid to the processing and storage of data, despite data being used solely for 

institutional purposes connected to progress in scientific research and higher education. 

Interviewees, in order to proceed with the compilation of the questionnaire, have to read 

and accept the regulation, in which the contact details, the purposes of the processing and 
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legal basis, the transfer of data, the retention period of the data, the provision of data, the 

rights of the interested party and the complaint are explicit. 

The questionnaire. The purpose of the questionnaire is to gather different citizens’ opinions 

regarding the energy community topic and their engagement in local energy initiatives. In 

addition, another questionnaire goal is to collect information in order to understand the 

relationships between respondents and the community/territory in which they live. The 

attitude towards community projects and to energy behaviour and the study of the 

perception of the surrounding community/territory represent the core issues of the 

questionnaire. This information is important for understanding which factors favour/hinder 

their participation in this type of community project and clustering citizens. Finally, the 

data related to the building’s envelope and energy systems characteristics, and data related 

to economic, social and demographic characteristics are investigated. 

For the case study of the Susa Valley, an extended version of the questionnaire was 

developed in the Italian language. The questionnaire is composed of a brief introduction (in 

which the purpose, structure and time for completing the questionnaire is expressed) and 

40 questions, divided into four parts. The structure of the questionnaires is described below. 

First part: information on attitude and willingness to participate. This first section consists 

of thirteen main questions that can be divided into three categories:  

A. questions aimed at exploring the interest and willingness towards 

participating in a renewable energy community project (RECP); first, 

investigating a general interest, then, the interest in actively participating 

and, finally, the willingness and interest in investing economically;  

B. questions aimed at exploring the willingness to reduce the energy 

consumption in buildings, investigating users’ actions to increase the 

efficiency of the building envelope components and of the energy plant 

system, investigating users’ behavioural change and, finally, investigating the 

energy use adaptation to the renewable energy production model 

characterized by volatility;  

C. questions aimed at exploring social influence and personal environmental 

judgment. 

Second part: information on feelings and community identity. This second section consists 

of four main questions that can be divided into three categories:  

D. questions aimed at exploring the citizens’ level of feelings and emotion 

towards their community/territory. The feelings investigated are six: three 
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positive (trust, pride and hope) and three negatives (shame, fear and 

boredom); 

E. questions aimed at exploring the opinion about personal 

community/territory perception;  

F. questions aimed at exploring trust and relationships with other people. 

Third part: technical information. This third section consists of eleven main questions that 

can be divided into three categories:  

G. questions aimed at exploring general building’s characteristics, specifically 

the building’s typology and the building’s construction year; 

H. questions aimed at exploring the energy system characteristics and the 

energy expenditure information;  

I. questions aimed at exploring the relationship between user and building and 

context. 

Fourth part: socio-demographic information. This fourth section consists of thirteen main 

questions that can be divided into three categories:  

J. questions aimed at exploring the economic situation/condition of building 

occupants; 

K. questions aimed at exploring the socio-demographic respondents 

characteristics;  

L. question aimed at controlling the questionnaire spread on the territory. 

Regarding, instead, the questions’ form, this has been defined considering the objectives to 

be achieved. In general, mostly closed questions were employed. These questions’ typology 

provides, as answer options, fixed alternatives, predefined by the researcher; in this case, 

the respondent is asked to answer by choosing the option (or more than one option) that 

most closely matches his/her opinion or condition. Closed questions have some advantages; 

they are standardized and allow for comparisons, the presence of multiple answer options 

could help the respondent in better understanding the question, in reference to sensitive 

questions, it is more likely to produce truthful answers (e.g., question about income and 

presence of answer options expressed in range) and, finally, the interviewee is facilitated in 

answering.  

Consequently, the disadvantages, such as the random answer of the interviewee, the risk of 

a response influenced by the proposed alternatives, the different meaning given by each 

respondent for the same set of response options and the long length of the answers list, 

should not be underestimated. To overcome these aspects, mixed-choice questions have 
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been used in some cases. In particular, this type of question includes both fixed alternative 

answers, always defined by the researcher, and an open answer. The latter was defined in 

the questionnaire with the following wording "Other, please, specify _____". In this way, a 

greater freedom of expression and spontaneity was favoured for the respondent and, at the 

same time, it allows for the possibility to include answer options not foreseen by the 

researcher in the questionnaire design phase. Certainly, also in this case, it is necessary to 

pay attention to the limitations, for example caused by generic or imprecise answers 

(determined by the absence of a "trail"). Since all survey’s questions have been defined as 

mandatory, the "I prefer not to answer" option has always been added to the list of answers; 

this choice was determined in order to not collect questionnaires with missing (blank) 

answers and wanting to understand when the respondent preferred not to give information 

because he/she was not comfortable with the request. Additionally, in some questions, the 

"I don't know" option has been inserted; in this way, those interviewed with the will to give 

an answer but who do not find the option that represents them or who cannot choose a 

single option are represented. 

The response modality depends on the type of variable investigated in each question. In 

general, in the first and second part of the questionnaire (“information on attitude and 

willingness” and “information on feelings and community identity”) most questions are 

regarding opinions or attitudes, and therefore the ordinal variables are investigated. In this 

case, the 5-point Likert scale is chosen as the answer mode (“Not interested at all/Very 

interested”, “Not available at all/Very available”, “I strongly disagree/I strongly agree”, “I 

don't feel this feeling at all/I feel this feeling strongly”, “I absolutely must not trust/I can 

trust completely”). The remaining questions investigate nominal variables (through non-

numerical response modality) and cardinal ones (through discrete or continuous numerical 

response modality). 

ii. Distribution phase 

The questionnaire is administered between citizens of the specific context in Susa Valley 

and two versions of the questionnaire were defined: the paper-based version and the online 

one (http://survey.polito.it/34418/lang-it). The online version was written using the 

Limesurvey platform since this tool allows for the implementation of the question/answer 

logic and allows for the possibility to save and resume in a second moment. The existence 

of the two different versions was determined by the desire (and need) to use different 

distribution channels, considering both the distribution context and the national health 

condition due to COVID-19. The definition of an action plan allows the distributor to select 

different distribution channels and decide how to distribute the questionnaire. The 

distribution methods are listed below. 

http://survey.polito.it/34418/lang-it
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● Email invitation. Sending questionnaire link and flyer link to a default contact list; 

in addition, the sending of reminders has been scheduled. 

● Event participation. For in-person events, the survey package was left to the 

participants; for online events, the link and the QR code have been shared using the 

platform used for the meeting and sent through email. 

● Intermediaries. Copies of the survey package and flyers were delivered to key 

intermediaries in order to spread them across their territory. 

● Social media. Sharing on social channels of two images (with the contents of the 

flyer), of the link and of the QR code of the questionnaire. 

 

iii. Data pre-processing and analysis 

As mentioned before, the purpose of the survey is to collect citizens’ information in order 

to analyse the extent of their willingness to engage in local energy initiatives, understanding 

which drivers favour and which barriers inhibit their participation. In addition, through 

the correlation of data relating to availability and feelings towards the community with 

socio-economic and demographic characteristics it is possible to define and describe the 

citizens’ cluster. In this paragraph, the actions for a first general analysis on the data are 

described.  

The first action is the dataset cleaning. Data cleaning refers to a generic process capable of 

guaranteeing, with a certain level of reliability, the correctness of a large amount of data. 

This procedure precedes the data mining phase, in which quantities of information are 

extracted from the dataset, in order to produce knowledge. In this way, before any 

operation, it is necessary to prepare the dataset through the following data cleaning 

processes: the removal of unwanted observations, the adjustment of structural errors and 

the filtering of unwanted outliers. 

• Removal of unwanted observations. This first action is aimed at both the removal 

of duplicate observations and the removal of irrelevant observations. As regards 

the presence of identical observations recorded more than once, these are 

searched within the dataset and the duplicates are eliminated, consequently 

leaving a single recording. The irrelevant observations, on the other hand, are 

those that do not actually fit the specific research issue, records outside the 

sample of interest. The sample of interest is framed through the definition of 

survey boundary condition. Since the survey is aimed at a specific context and at 

a sample who is aware of their statements, only the answers from respondents 

who live in Susa Valley, Essen and Litoměřice and are at least 18 years old are 

considered valid. Records not satisfying these conditions have been deleted. 
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• Adjustment of structural errors. Structural errors arise during measurement and 

data transfer. Since the questionnaire consists mainly of questions that require 

the choice of one or more answers among those proposed, this operation only 

concerned the compilation of the "Other, please, specify _____" field and the few 

open questions/answers. Specifically, the consistency of these responses was 

promptly verified and, in the event of inconsistent answers, the best strategy to 

pursue was punctually decided. For example, in the case of typos, these have 

been corrected; in the case of a difficult interpretation, the single answer has 

been deleted. 

• Filtering of unwanted outliers. An outlier is an anomalous data, a data that lies 

an abnormal distance from other values in the dataset. 

The second action concerns a first analysis relating to the statistical description of the 

responses, highlighting maximums, minimums, mode and median values. For each 

question, the distribution of the answers is shown, mainly through histograms and pie 

charts. 

iv. Clustering analysis phase 

Based on the data collected with the questionnaire, the aim is to define homogeneous groups 

of citizens, through the Cluster Analysis (CA), based on the variables of attitude and 

availability (first part of the questionnaire) and feelings (second part of the questionnaire). 

Clustering refers to the process of grouping a set of physical or abstract objects into classes 

of similar objects (Han, 2012). The cluster, therefore, is a collection of objects that are 

similar to each other and that are dissimilar to objects from other clusters. There are several 

clustering techniques, based on measures related to the similarity between elements. In 

many approaches this similarity (or dissimilarity) is conceived in terms of distance in 

multidimensional spaces. As regards the Cluster Analysis family, the k-means algorithm is 

used, through the R software. k-means is a popular data partition method widely used in 

many fields; it is defined as an unsupervised learning technique since, in order to dictate 

how the pattern is formed, it examines for patterns among the input variables without using 

an outcome variable. In this way, data are used to discover natural groupings within a 

heterogeneous population. Therefore, the population under investigation is divided into 

groups, depending on the presence or absence of a certain similarity; these groups are 

chosen a piori, before the algorithm is executed. With the k-means algorithm, a centroid is 

defined for each cluster, i. e. an imaginary or real point at the centre of a cluster. The k-

means algorithm is an iterative algorithm; indeed, it performs (some of them repeatedly) 

the following steps: initialization, cluster assignment and centroid position update. 
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● Initialization: The input parameters (the dataset and the number of centroids (k)) 

are defined. Consequently, by choosing the number of centroids, the number of 

clusters to be obtained is determined. Initially, the centroids position is arranged 

randomly. 

● Cluster assignment: In this phase, the algorithm analyses each of the data points and 

assigns them to the nearest cluster (or centroid). Indeed, the Euclidean distance 

between each data point and each centroid is calculated; then, each data point is 

assigned to the centroid whose distance is minimum. The following formula 

mathematically explains the concept: 

● Centroid position update: In this phase, the exact point of the centroid is determined. 

The new value of a centroid is the average of all data points that have been assigned 

to the new cluster. 

The algorithm continues to repeat Steps 2 and 3 until the centroids change, until a point of 

convergence is reached such that there are no more changes to the clusters. The final 

condition occurs when one of the following options intervenes: no data points change 

clusters, the sum of the distances is reduced to a minimum or a maximum number of 

iterations is reached. The traditional method for calculating k is empirical and consists of a 

graphical comparison between the number of clusters and the total sum of each point and 

its nearest centroid (Figure 2). 

 

Figure 2 - The “elbow” graph. 

In the graph in Figure 2, the number of clusters (k) is represented on the x-axis, the Sum of 

Squared Error (SSE) is represented on the y-axis. An increase in clusters is related to smaller 

clusters and distances: this sum decreases when k increases and, vice versa, increases when 
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k decreases. Indeed, with a k value equal to the number of data points, the sum is zero, 

because the centroid coincides with each point and the total distance is zero. The goal of 

this process is to find the point where the increase in k causes a very small decrease in the 

sum, while the decrease in k sharply increases the sum. This point represents the optimal 

number of clusters to consider. 

4.1.2. Output of questionnaire and cluster analysis  

i. Design phase 

After the questionnaire draft was discussed with several experts (including energy experts, 

social experts, academics and institutions close to vulnerable people) and was pre-tested 

with 10 citizens (citizens not necessarily with training in the energy field and knowledge 

on the topic of energy communities), the final version was defined. The questionnaire, 

composed of 40 questions and divided into four parts (information on attitude and 

willingness to participate; information on feelings and community identity; technical 

information; socio-demographic information). 

ii. Distribution phase 

The distribution of the questionnaire began on March 17, 2020 and it was influenced by the 

health emergency determined by the risk of infection from Covid-19. Specifically, the 

Italian Government, in the figure of Prime Minister Giuseppe Conte, on March 9, 2020, 

imposed the national lockdown in order to limit the movement of the population except for 

necessity, work and health motivations. These restrictive measures continued until May 18, 

2020. The distribution, therefore, took place in two phases: during the lockdown (step 1) 

and following the relaxation of the restrictive measures (step 2). 

Step 1. Given the lockdown situation, the first distribution took place only online through 

an email invitation and, in order to disseminate the questionnaire among the citizens of the 

Susa Valley, in this particular situation of emergency, four key intermediaries have been 

identified. These are individuals with whom an information-sharing relationship was 

previously established; indeed, some are part of the consortium of the European project 

SCORE, others are citizens who have shown particular interest in previous informative 

meetings. Furthermore, their contribution was fundamental; indeed, living and working in 

Susa Valley they have a strong knowledge of the context/territory in which, in turn, they 

are known. The email invitation was prepared and was structured containing the following 

information: a brief description of the questionnaire purposes, its structure, the required 

time for the compilation and the link to access the questionnaire. In addition, they were 

asked to forward the email to their contacts (co-workers, friends, family, etc.), remembering 
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the only limitations for the questionnaire compilation is to reside in a municipality of the 

Susa Valley and be of legal age (the latter is not a binding condition but preferable due to 

the complexity of the questions proposed).  

Besides, they were asked if they were willing to disseminate to update on the number of 

contacts reached (see Table 2). Finally, the flyer was attached to the email, in this way, the 

potential respondents could know in detail the research context in which the questionnaire 

is inserted. In this phase, three reminders were sent about 10 days apart. Below, in Table 2, 

the list of individuals involved, and the potential number of people reached is indicated. 

Table 2 - List of key intermediaries and contacts reached in the first phase of distribution. 

Entity Contacts typology Number of contacts 

CoopAmico 

(Social 

cooperative) 

Workers, acquaintances, friends, 

family 

23 

La Foresta  

(Energy 

cooperative) 

Workers, acquaintances, friends, 

family 

100 

Consorzio 

Forestale Alta 

Valle Susa 

(CFAVS) 

Mayors of municipality in Alta Valle 39  

(3 mayors decide to publish the 

questionnaire link on social media page of 

municipality) 

Unione montana Mayors of municipality in Bassa Valle 

Active citizen Acquaintances, friends, family NA 

 

In this first phase of distribution, three mayors (of the municipalities of Vaie, Oulx and 

Gravere) decided to share the survey on the social page; specifically, two images of the flyer, 

a very brief description of the purpose of the questionnaire and its link have been shared. 

Moreover, at the end of the two workshops “The creation of energy community in “Susa 

Valley” (April 17 and 23, 2020) the questionnaire was explained, its link and QR code was 

left and kindly asked to participants to fill it in, allowing 10 days; a week later a reminder 

was sent by email. The first results showed a strong limitation in the adopted distribution 

method, remembering that this choice was dictated by the national emergency of health 

situation. The total number of answers collected was 143, of these 99 were partial answers 

and only 44 were completed answers. In addition, 4 responses were discarded because the 

respondents declared that they reside in a municipality outside the Val di Susa. It is 

important to point out that there are no better methods than another, but contexts in which 

some methods work better than others. This is what has been found during the distribution 

of the questionnaire in the Susa Valley. Indeed, although some key people were asked for 

help for the online dissemination, although the most exhaustive material possible was 

attached to make up for the explanation in person, although several reminders, it was not 
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enough. In this context, the diffusion through email invitation has been found as a detached 

approach, in a context where everyone knows each other; moreover, it turned out to be 

another e-mail that was added to the many received in that period in which all 

communications took place remotely. In conclusion, these considerations led to the 

evaluation of a second distribution phase. 

Step 2. Considering this first result and taking advantage of the relaxation of the restrictive 

measures imposed by the Italian State, in July 2020, the second phase of distribution of the 

questionnaire started. At this stage, the paper distribution in person was preferred, not 

forgetting the online one; besides, also in this phase, the contribution of key intermediaries 

was fundamental for the questionnaire spread in the territory. The events organised and 

attended are listed below in chronological order; furthermore, a summary of them is shown 

in Table 3.  

The first event attended was the internal meeting of the members of CoopAmico, in Almese 

on July 10, 2020. Talking and explaining the research and the survey and interacting 

personally with the participants were the characteristics that distinguished this meeting. 

Indeed, during the first quarter of an hour of the meeting it was allowed to present the 

SCORE project. Then, the purpose of the questionnaire was presented and was briefly 

described. Finally, the flyer, the GDPR document and, obviously, the questionnaire was 

distributed to each present. In this event, 30 paper-based questionnaires were left; a week 

later, on 17 July 2020, the 19 completed questionnaires were withdrawn.  

Secondly, the attention was focussed on the municipality of Oulx for two reasons. The first 

reason was the existing contact with the president of the Consorzio Forestale Alta Valle 

Susa (CFAVS) and the establishment of new contact with the deputy mayor of the Oulx 

municipality; the second reason was the need to intervene suddenly on the case study. 

Indeed, if on the one hand Oulx represented the most advanced case study for the detail of 

the data in possession and for the analyses carried out, on the other hand, the sudden 

breakdown of the school's heating system determined its priority of intervention. These 

reasons have therefore determined the need to proceed with the replacement of the plant 

and the desire to investigate, in particular, the opinion of the citizens of Oulx in a 

perspective of energy community creation. On September 2, 2020, a restricted meeting was 

organised, in Oulx, with the deputy mayor of the Oulx and the president of the CFAVS. In 

this occasion, 30 survey packages (flyer + GDPR and questionnaire) were delivered to the 

deputy mayor in order to disseminate it among the employees in the municipal offices; in 

addition, 40 survey package and 30 flyers containing the QR code were delivered to the 

CFAVS president in order to distribute them among their workers.  
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Furthermore, the opportunity was taken to distribute the questionnaire to the tourist office, 

located near the municipality building and overlooking the main square of Oulx, and to the 

weekly market, which always takes place in the same square. At the tourist office, 10 survey 

packages and 20 flyers containing the QR code were left. Regarding the weekly market, it 

was preferred to distribute only the flyer containing the QR code for filling in the 

questionnaire online; indeed, asking people to fill out the paper-based questionnaire implies 

to entertain them between 15 and 20 minutes outdoors. Therefore, for this reason, it was 

preferred to allow people to inquire and fill in the questionnaire at home in absolute 

comfort.  

This approach has brought out a limitation in this specific context: this presupposes having 

a device that allows scanning and surfing the internet and this condition is hardly satisfied 

for market goers, characterized by an average age quite high and from having devices not 

suitable for my objective. In any case, 10 flyers containing the QR code have been 

distributed. Finally, again on September 2, 2020, in Susa, 20 survey packages and 20 flyers 

containing the QR code were left to the president of La Foresta in order to spread them 

among his employees. A little more than a week was left to fill in the questionnaire and on 

September 11, 2020, 40 paper-based questionnaires were withdrawn, divided as follows: 15 

from the municipality offices, 11 from the CFAVS, 10 from the tourist office and 4 from La 

Foresta. The Table 3 below details the distribution of the questionnaire during the second 

phase in presence. 

Table 3 - Questionnaire distribution in the second phase. 

Date Municipality Event typology 
Questio

nnaire 
Flyer 

Withdrawn 

questionnaire 
Rate 

10.07.2020 Almese Internal meeting 

of COOPAMICO 

members 

30 - 19 63.3% 

02.09.2020 Oulx Weekly market - 10 -  

02.09.2020 Oulx Oulx deputy 

mayor 

30 - 15 50.0% 

02.09.2020 Oulx Touristic office 10 20 10 100% 

02.09.2020 Oulx CFAVS 40 30 11 27.5% 

02.09.2020 Susa La Foresta 20 20 4 20.0% 

Total   130 80 59 45.4% 

 

The in-person distribution was flanked by the online spread of the questionnaire. In this 

case, social networks were used. Specifically, the questionnaire was disseminated through 
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posts and stories on Instagram, Facebook, LinkedIn and Twitter. In addition, several 

hashtags and location tags have been used to capture the users’ attention. 

iii. Data pre-processing and analysis 

The questionnaire answers were accepted in the period between March 17, 2020 and 

November 13, 2020. Due to the double type of questionnaire (paper-based and online) and 

distribution methods, the overall online response rate cannot be assessed in a unique way. 

Regarding the paper-based questionnaires, as shown in Table 3, 130 questionnaires were 

distributed and 59 questionnaires were returned; hence, the response rate is 45.4%. In 

addition, it is important to point out that all the questionnaires obtained proved to be 

complete in every part.  

Regarding the online questionnaires, the total responses are 207, the complete responses are 

64 and, consequently, the partial ones are 143. The overall response rate is 30.9%. In 

addition, it is important to point out that in the total number of online responses, only the 

answers of those who opened the link and started the questionnaire compilation are 

considered (whether they completed it or did not complete it). Moreover, due to several 

approaches used for the online dissemination (email invitation (Table 2), flyer (Table 3), 

publication on social channels, etc.), it is difficult to accurately determine the number of 

citizens actually reached. In general, the minimum number of people reached was 337, the 

complete responses 123 and, consequently, the overall response rate (based on paper-based 

and online questionnaire) is 36.5%. 

 

Figure 3 - Dissemination (Part 4, Question 13). 
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Figure 3 refers to the question "How did you find out this questionnaire?" (Part 4 - Question 

13) and shows how the questionnaire spreads throughout the territory. The question 

provided the possibility of a multiple answer, in the event that the sources were more than 

one; for this reason, the totality of the answers is 132. The histogram highlights how the 

contribution of the local intermediaries, known in the area/territory, was fundamental; 

indeed, they have received a greater preference (CoopAmico 34, Municipality 31, La Foresta 

22 and CFAVS 12). 

First of all, before proceeding with the preliminary analyses, the responses, collected 

through the paper-based questionnaires, were manually entered into the online 

LimeSurvey platform, since it allows to export data in different formats (Microsoft Word 

(latin charset), Microsoft Excel (all charsets), CSV File (all charsets) and PDF) facilitating, 

therefore, the analysis with software such as Microsoft Excel and R. Subsequently, it is 

necessary to prepare the dataset through the data cleaning processes. The operation 

performed is the dataset cleaning from unwanted observation, i.e. answer outside the 

sample of interest. The only limitations in the distribution of the questionnaire are the 

municipality of residence and the age of the respondents. Specifically, for the purpose of 

the survey, only the answers from respondents who live in Susa Valley are considered valid; 

furthermore, due to the complexity of the questions, it is preferable that the minimum age 

of the sample is 18 years. 

 

Figure 4 - Municipality of residence in Susa Valley (Part 4, Question 12). 
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Figure 4 shows the distribution of respondents in the municipalities of the Susa Valley (only 

the municipalities with at least one respondent were included in the histogram). 

Considering the residence condition, 12 responses were not taken into consideration as the 

questionnaire was filled in by people who declared that they live outside the Susa Valley 

(Pinerolo (1), Trana (3), Rivalta di Torino (1), Siena (1), Giaveno (1), Rivoli (2)) or who 

preferred not to answer (3). Subsequently, the age reported in the 111 responses was 

analysed. The minimum value is 20 years old; the maximum value is 77 years old and the 

average age of the respondents is equal to 49 years old; therefore, the age condition of the 

investigation is met. Following these first dataset cleaning operations, the sample consists 

of 111 answers. Moreover, usually, in the cleaning phase of the dataset, attention is paid to 

the blank answers. In this specific case, all the questions have been set as mandatory and no 

blank answers are present. However, both in the online version and in the paper-based 

version for all questions has been inserted, among the answer options, the options "I prefer 

not to answer" and, in some cases, also "I don't know". The choice, by the respondents of 

one of these two options, should not be interpreted as a lack of response but, rather, as a 

will and a very specific position towards the question. 

In the following paragraphs, the results obtained are shown maintaining the same structure 

of the questionnaire. Based on this structure, the results concerning information on attitude 

and willingness to participate are first displayed, then the results concerning the 

information on feelings and community identity are displayed. 

“Please, note questions are identified by the code Px-Qy, where x indicates the questionnaire part 

number and y is the question number.” 

The average time for completing the online questionnaire was 57 minutes. The minimum 

time recorded was about 10 minutes, while the maximum time was 14 hours and 47 

minutes. The interquartile range (IQR) is between 17 minutes (25th percentile) and 36 

minutes (75th percentile); the second quartile (50th percentile) is 23 minutes. Time values 

greater than 1 hour and 6 minutes (upper whisker) are highlighted as statistically 

anomalous; on the other hand, for the definition of time as an always positive quantity, any 

anomalous data, lower than the lower whisker (that is equal to 0) cannot be evaluated. In 

this specific case, seven values greater than the upper whisker were recorded. A detailed 

check was carried out and it showed that they are not to be considered anomalous data since 

the questionnaire allows users to save the given answers and continue it later. 

Consequently, due to this reason, the average completion time is influenced by this 

possibility of save and recovery. 

In conclusion, the sample is made up of 111 respondents, of which 39.6% are women and 

60.4% are men. 
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First part: information on attitude and willingness. 

This paragraph shows the results relating to the first part of the questionnaire, which 

deepens (i) the interest and the willingness to participate towards renewable energy 

community projects, (ii) the willingness to reduce energy consumption and (iii) the social 

influence and the personal environmental judgment. 

(i) In the interest and the willingness to participate in RECPs (renewable energy community 

projects), questions aimed at exploring first, a general interest, then, the interest in actively 

participating and, finally, the willingness and interest in investing economically are 

analysed, and in Table 4 the main results are summarized. Hence, the main questions go 

from investigating simple interest (P1-Q01), to active participation (P1-Q03), to economic 

investment (P1-Q05) up to active participation in buildings not directly used by users (P1-

Q06). Participants were asked to indicate their level of interest, using the 5-point Likert 

scale, from 1 (Not interested at all) to 5 (Very interested). In addition, the possibility to 

choose the "I don't know" or "I prefer not to answer" option is given. 

Table 4 - Main questions relating the willingness towards RECP. 

Question 

(1) Not 

interested 

at all 

(2) Not 

intereste

d 

(3) 

Neutral 

(4) 

Interest

ed 

(5) 

Very 

interest

ed 

I do not 

know 

I prefer 

not to 

answer 

Q01:  

Are you interested in 

“community” projects 

based on renewable 

energy (e.g. creating 

energy communities)? 

(2) 

1.8% 

(5) 

4.5% 

(13) 

11.7% 

(50) 

45.0% 

(40) 

36.0% 

(1) 

0.9% 

(0) 

0.0% 

Q03: 

Are you interested to 

actively participate in 

“community” projects 

based on renewable 

energy? 

(2) 

1.8% 

(10) 

9.0% 

(21) 

18.9% 

(50) 

45.0% 

(25) 

22.5% 

(2) 

1.8% 

(1) 

0.9% 

Q05: 

Are you willing to invest 

in “community” projects 

based on renewable 

energy in your area? 

(6) 

5.4% 

(22) 

19.8% 

(26) 

23.4% 

(37) 

33.3% 

(11) 

9.9% 

(8) 

7.2% 

(1) 

0.9% 

Q06: (3) 

2.7% 

(6) 

5.4% 

(22) 

19.8% 

(59) 

53.2% 

(11) 

9.9% 

(9) 

8.1% 

(1) 

0.9% 
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Are you willing to actively 

participate in “community” 

projects based on 

renewable energy even if 

the intervention did not 

immediately concern the 

building in which you live 

(but in future yes)? 

 

The comparison of the response percentages of each option shows how, as the effort 

required of the citizen increases, the preference shifts towards a lower interest level. Indeed, 

most of the respondents (81.1%) stated that they were "Interested" or "Very Interested" in 

simply participating in community projects based on renewable energy. With regard to 

active participation, the preference of respondents also includes a non-negligible neutral 

and non-interest preference. Investing economically in a community project based on 

renewable energy requires overcoming major obstacles, not surprisingly 25.2% of 

respondents said they were "Not interested" or "not interested at all". Finally, the interest 

in active participation in community projects that concern, only in a first moment, 

buildings not directly used by the respondents presents a level of interest that is absolutely 

comparable with the levels expressed for active participation. 

To better understand the respondents' point of view, some secondary questions, linked to 

these main questions, have been posed. Specifically, in these questions, the respondent was 

asked to choose one or more options among those proposed. Figure 5 shows the result on 

involvement conditions in a community project based on the use of renewable energy (P1-

Q02). Contributing to the environment and the Planet protection (with 64 preferences) is 

the most preferable condition that would bring citizens closer to this project typology; 

following, almost equally in preference, providing a service for the community (36 

preferences) and having an economic advantage (35 preferences) and finally having an 

advantage in terms of more efficient services (23 preferences). Furthermore, two 

respondents stated that they would not get involved under any conditions. It is important 

to emphasize how the environment and the Planet protection has received greater 

preference over economic benefits, demonstrating how, despite the crisis that characterizes 

this period, this value is perceived as important; furthermore, this output is in line with the 

results previously obtained in the workshop with vulnerable citizens. 
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Figure 5 - Involvement condition in RECP (P1-Q02). 

Afterwards, the results related to the in-depth analysis of the active participation in 

community projects based on renewable energy sources (P1-Q03) are shown in Table 5. 

Based on the answer given to Question 03, two possibilities arise: 

● If the respondent has declared to be “Very interested” or “Interested”, was asked 

how the respondent would like to actively participate (P1-Q03.1). The most 

frequent actions are “participation in meetings” (with 34 preferences), 

“investment according to my possibilities” and “dissemination of information” 

(both with 33 preferences). Finally, “providing functional surfaces for the 

installation of energy production systems” received 22 preferences, while 

“playing an active role in the management of the energy community” received 

18 preferences. 

● If the respondent has declared to be “Not interested” or “Not interested at all”, 

was asked the reason(s) (P1-Q03.2) and the needs of not active participation (P1-

Q03.3). The main obstacle to active participation is determined by not having 

enough time (8 preferences). In addition, not having enough money and not 

having knowledge and skills on the energy community issue also does not favour 

the participation. Finally, two respondents stated that an obstacle is dictated by 

not getting along/trusting in one's neighbourhood and, therefore, they would 

only be in favour of independent interventions, aimed at their individual 

housing units. Instead, with regard to needs, respondents need to feel 

contributors toward sustainable ways of living (2 preferences), need financial 

support (2 preferences) and need a compensation/incentive (1 preference). In 
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addition, two respondents stated that they need to have more information on 

this type of community projects in order to assess their impact on daily life and 

they want policies that are antithetical to the city, as the city system is perceived 

as a source of pollution and territories impoverishment. Finally, one respondent 

stated that he was not interested in any way. 

Table 5 - Modalities, reasons and needs relating to (not) active participation (P1-Q03.1,2,3). 

Very interested or interested 

How would you like to actively participate? 

Participating in meetings. 34 

Investing according to my possibilities (e.g. money, natural resources owned by me (e.g. 

woods), etc.). 

33 

Providing functional surfaces for the installation of energy production systems. 22 

Playing an active role in the management of the energy community. 18 

Spreading information (e.g. talking about energy community to friends and/or family 

members, etc.) 

33 

Other. 0 

I prefer not to answer. 3 

Not interested or not interested at all 

For what reason(s) can you not actively participate? 

I don’t have enough time. 8 

I don’t have enough money. 2 

I don’t have enough knowledge or skills. 2 

I don’t know and where. 0 

I have distrust toward innovative projects. 0 

I think there is too much bureaucracy to deal with. 0 

Other. 2 

I prefer not to answer. 1 

What do you need to actively participate? 

I need to be pro-actively engaged by existing renewable energy communities. 0 

I need financial support to participate (e.g. zero interest loan to finance my participation 

or tax benefits). 

2 

I need a compensation/incentive for my participation. 1 

I need the feeling that I contribute toward my community. 0 

I need the feeling that I contribute toward sustainable ways of living. 2 

I need something else. 3 
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I prefer not to answer. 5 

 

Subsequently, the obstacles that prevent respondents (that declared to be “Not interested” 

or “Not interested at all”) from investing economically in a community project (P1-Q05) 

are shown in Figure 6 . Specifically, in Question 05.1, the respondent was asked to choose 

one or more options among those proposed. The main difficulty in economic investment is, 

of course, the lack of financial resources (with 18 preference). Other reasons follow which 

have a minor preference, but which are noteworthy as (a) distrust toward the project, (b) 

fear of being represented solely in relation to the investment amount, (c) too risky 

investment, (d) preference in other investments economically more interesting, (e) too 

much legal bureaucracy and (f) personal reasons. 

 

Figure 6 - Obstacles to economic investment availability (P1-Q05.1). 

In addition, the willingness to invest economically, specifically the inclination to the one-

off investment contribution (P1-Q05.2), was investigated among all respondents. The result 

shows an equilibrium situation: 36.9% of respondents stated to be willing to invest, 36.0% 

of respondents claimed to be not willing to invest and, the remaining part, 27.1% of 

respondents preferred not to answer. The 78% of those in favour of the investment (32 

respondents) expressed the amount of their contribution. No constraints were placed in the 

question and no reference was deliberately inserted in order not to influence the 

respondents’ choice. The minimum contribution expressed is 10 €, the maximum 

contribution 50000 €; the average is around 5000 € (with a standard deviation of about 
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11000 €). Furthermore, 7 respondents declared that they wanted to contribute but only 

after knowing the technical details of the intervention and the participation structure. 

In addition, in Question 04, the participation in the production of energy from renewable 

sources is investigated; as shown in Figure 7, 35.1% of the respondents declared their 

participation in the production of energy from renewable sources; instead, the remaining 

part (64.9%) gave a negative answer. Among those who have declared a current 

participation, 18 respondents are the owner or co-owner of a photovoltaic system, 16 

respondents of a solar thermal system, 5 respondents of a biofuel system and two 

respondents preferred not to answer. 

 

Figure 7 - Renewable energy production participation (P1-Q04). 

(ii) Inside the first part of the questionnaire the willingness to reduce the energy 

consumption in buildings, investigating users’ actions to increase the efficiency of the 

building envelope components and of the energy plant system, investigating users’ 

behavioural change and, finally, investigating the energy use adaptation to the renewable 

energy production model characterized by volatility, is explored. The willingness to 

improve the building energy efficiency is investigated in Question 07; specifically, in Table 

6 the availability by replacing old appliances (big and/or small appliances) with newer 

models that use less energy is investigate (P1-Q07.1); instead in Table 7 the availability by 

intervening on envelope and/or energy systems is explored (P1-Q07.3). Participants were 

asked to indicate their level of willingness, using the 5-point Likert scale, from 1 (I strongly 

disagree) to 5 (I strongly agree). In addition, the possibility to choose the "I don't know" or 

"I prefer not to answer" option is given. 
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Table 6 - Improvement of energy efficiency: replacement of appliances (P1-Q07.1). 

Question 07.1: 

I would be willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

a:  

...exchange older 

lighting with LED lamps. 

(4) 

3.6% 

(1) 

0.9% 

(4) 

3.6% 

(43) 

38.7% 

(58) 

52.3% 

(0) 

0.0% 

(1) 

0.9% 

b: 

...exchange old big appliances 

such as refrigerator, washing 

machine, oven, etc. 

(3) 

2.7% 

(6) 

5.4% 

(15) 

13.5% 

(46) 

41.4% 

(38) 

34.2% 

(1) 

0.9% 

(2) 

1.8% 

c: 

...exchange old small 

appliances (e.g. TV or hi-fi 

equipment). 

(4) 

3.6% 

(10) 

9.0% 

(9) 

8.1% 

(56) 

50.5% 

(29) 

26.1% 

(0) 

0.0% 

(3) 

2.7% 

d: 

...exchange an older heat pump. 

(3) 

2.7% 

(3) 

2.7% 

(12) 

10.8% 

(44) 

39.6% 

(27) 

24.3% 

(12) 

10.8% 

(10) 

9.0% 

In general, the majority of respondents are “agree” or “strongly agree” with all proposed 

actions. Furthermore, the 82.9% of respondents declared that they had already replaced all 

or some of the listed equipment; the frequency of the interventions carried out is shown in 

Figure 8. Instead, 11.7% of respondents said they did not replace any equipment, while 5.4% 

preferred not to answer. Among those who left a comment, the main reasons linked to a 

lack of intervention are listed below:  

● give priority to other issues; 

● high replacement costs and therefore prefer to replace them only when they are 

deteriorated or broken; 

● no need is seen or little interest in energy saving and increased energy efficiency; 

● lack of money to invest for equipment replacements; 

● preference towards other investments, such as improving the building envelope 

systems or installing renewable energy systems. 
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Figure 8 - Frequency of appliances replacement (P1-Q07.2). 

Table 7 - Improvement of energy efficiency: intervention on envelope and/or energy system (P1-Q07.3). 

Question 07.3: 

I would be willing to... 

(1) 

I strongly 

disagree 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

e:  

...change the windows with 

other with double or triple 

glazing. 

(3) 

2.7% 

(3) 

2.7% 

(8) 

7.2% 

(39) 

35.1% 

(53) 

47.7% 

(1) 

0.9% 

(4) 

3.6% 

f: 

...insulate the building 

“with a thermal coat”. 

(3) 

2.7% 

(7) 

6.3% 

(11) 

9.9% 

(42) 

37.8% 

(42) 

37.8% 

(4) 

3.6% 

(2) 

1.8% 

g: 

...replace an old boiler. 

(2) 

1.8% 

(1) 

0.9% 

(6) 

5.4% 

(47) 

42.3% 

(48) 

43.2% 

(2) 

1.8% 

(5) 

4.5% 

h: 

...install energy production 

systems from renewable 

sources (PV panels, solar 

thermal panels, etc.). 

(2) 

1.8% 

(3) 

2.7% 

(8) 

7.2% 

(37) 

33.3% 

(51) 

45.9% 

(5) 

4.5% 

(5) 

4.5% 

 

In general, the majority of respondents “agree” or “strongly agree” with all proposed actions. 

Furthermore, the 68.5% of respondents declared that they had already intervened on the 

envelope and/or on the energy system of their home; the frequency of the interventions 

carried out is shown in Figure 9. Instead, 27.0% of respondents said they did not intervene 
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on the envelope and/or on the energy system, while 4.5% preferred not to answer. Among 

those who left a comment, the main reasons linked to a lack of intervention are listed below:  

● Not owning a house but being rented and often the landlord is not interested in 

implementing such interventions; 

● The building, being of recent construction or having been recently renovated, 

already has good levels of energy efficiency; 

● Lack of economic capital to invest; 

● Too expensive interventions; 

● Need to have tax incentives to be able to carry out the interventions. 

 

Figure 9 - Frequency of retrofit interventions (P1-Q07.4). 

Furthermore, the willingness to change the building users’ behaviour is investigated in 

Question 08; specifically, in Table 8 the availability by modifying the use of energy related 

to the use of household appliances and/or interaction with the systems present in the home 

and/or applying specific behavioural practices is investigate (P1-Q08.1). Participants were 

asked to indicate their level of willingness to change behaviour, using the 5-point Likert 

scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, the possibility to choose 

the "I don't know" or "I prefer not to answer" option is given. 

Table 8 - Improvement of energy savings: user’s behaviour (P1-Q08.1). 

Question 08.1: 

I would be willing to... 

(1) 

I 

strongl

y 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 
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disagre

e 

i:  

...turn off the light even if you 

leave the room for a short time. 

(1) 

0.9% 

(1) 

0.9% 

(5) 

4.5% 

(49) 

44.1% 

(54) 

48.6% 

(1) 

0.9% 

(0) 

0.0% 

l: 

...use sockets with an off switch 

to prevent the appliances from 

operating in stand-by mode. 

(1) 

0.9% 

(1) 

0.9% 

(17) 

15.3% 

(47) 

42.3% 

(41) 

36.9% 

(2) 

1.8% 

(2) 

1.8% 

m: 

...use appliances (e.g. washing 

machine, dishwasher, 

etc.) in eco mode. 

(3) 

2.7% 

(2) 

1.8% 

(4) 

3.6% 

(54) 

48.6% 

(44) 

39.6% 

(2) 

1.8% 

(2) 

1.8% 

n: 

...use appliances (e.g. washing 

machine, dishwasher, 

etc.) only when fully charged. 

(2) 

1.8% 

(1) 

0.9% 

(7) 

6.3% 

(50) 

45.0% 

(48) 

43.2% 

(2) 

1.8% 

(1) 

0.9% 

o: 

...defrost the refrigerator or 

freezer regularly to prevent 

the ice from forming. 

(2) 

1.8% 

(2) 

1.8% 

(8) 

7.2% 

(53) 

47.7% 

(44) 

39.6% 

(1) 

0.9% 

(1) 

0.9% 

p: 

...in winter, to wear heavier 

clothes instead of turning on 

the heat. 

(1) 

0.9% 

(15) 

13.5% 

(12) 

10.8% 

(46) 

41.4% 

(35) 

31.5% 

(1) 

0.9% 

(1) 

0.9% 

q: 

...turn off the heating, 

knowing that you will be 

leaving your home for more 

than 4 hours. 

(2) 

1.8% 

(17) 

15.3% 

(16) 

14.4% 

(36) 

32.4% 

(37) 

33.3% 

(1) 

0.9% 

(2) 

1.8% 

r: 

...in winter, to have a room 

temperature not exceeding 21 

°C. 

(2) 

1.8% 

(3) 

2.7% 

(3) 

2.7% 

(46) 

41.4% 

(56) 

50.5% 

(0) 

0.0% 

(1) 

0.9% 

s: 

...in summer, to have a room 

temperature not lower than 26 

°C. 

(1) 

0.9% 

(9) 

8.1% 

(10) 

9.0% 

(43) 

38.7% 

(45) 

40.5% 

(2) 

1.8% 

(1) 

0.9% 

 

In general, the majority of respondents are “agree” or “strongly agree” with all proposed 

actions. Furthermore, 89.2% of respondents declared that they had already applied daily 

the behaviours aimed at energy saving; the frequency of the interventions carried out is 

shown in Figure 10. Instead, only the 3.6% of respondents said they did not apply the 

habitual behaviour; while 7.2% preferred not to answer. 
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Figure 10 - Frequency of behavioural change actions (P1-Q08.2). 

In addition, as shown in Figure 11, the general willingness of respondents to modify their 

behaviour is investigated in Question 09. Participants were asked to indicate their level of 

willingness, using the 5-point Likert scale, from 1 (Not available at all) to 5 (Very available). 

In addition, the possibility to choose the "I don't know" or "I prefer not to answer" option 

is given. 

 

Figure 11 - General disposition to behavioural change (P1-Q09). 
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This result is in line with what the respondents expressed in the specific questions relating 

to the willingness to change their behaviour (P1-Q08.1). Indeed, the majority of 

respondents are “Very available” (41.4%) or “Available” (48.6%) with the behavioural 

change issue. This highlights the interviewees’ inclination towards a reduction in 

consumption which does not imply a monetary cost, due to the purchase of elements with 

greater efficiency, but which implies overcoming the difficulties linked to will. Only 1.8% 

of respondents said they were “Not available at all” or “Not available”. Finally, 5.4% stated 

that they have a neutral position on the issue; instead, 2.7% said they did not know. 

Moreover, the issue related to the problem linked to the expansion of the success of 

renewable energy, i.e., its volatility, is investigated (P1-Q10). Also, in this case, participants 

were asked to indicate their level of willingness, using the 5-point Likert scale, from 1 (I 

strongly disagree) to 5 (I strongly agree). In addition, the possibility to choose the "I don't 

know" or "I prefer not to answer" option is given. Below, in Table 9, the results related to 

the use of household appliances, the recharge of electrical devices and the recharge of 

electric vehicles are shown. In addition, the general agreement of respondents to adaptation 

to new energy production models is highlighted; indeed, for each question, more than half 

of the sample expressed their agreement. 

Table 9 - Adaptation to a new model of energy production (P1-Q10). 

I would be willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

...using household appliances 

mainly when the share of 

electricity from renewable 

sources in the grid is very high. 

(4) 

3.6% 

(4) 

3.6% 

(17) 

15.3% 

(60) 

54.1% 

(20) 

18.0% 

(5) 

4.5% 

(1) 

0.9% 

...recharging electrical devices 

(e.g. laptop, etc.) mainly when 

the share of electricity from 

renewable sources in the grid is 

very high. 

(4) 

3.6% 

(3) 

2.7% 

(15) 

13.5% 

(65) 

58.6% 

(17) 

15.3% 

(5) 

4.5% 

(2) 

1.8% 

...recharging electric vehicles 

mainly when the share of 

electricity from renewable 

sources in the grid is very high 

(4) 

3.6% 

(3) 

2.7% 

(14) 

12.6% 

(61) 

55.0% 

(20) 

18.0% 

(6) 

5.4% 

(3) 

2.7% 
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Furthermore, Question 11 investigated the respondents' willingness to install some devices 

(e.g., smart meters) for monitoring energy consumption. The result, shown in Figure 12, 

highlights how the majority of respondents are “Available” (44.1%) or “Very available” 

(27.0%) with the device installation. Only 3.6% of respondents said they were “Not 

available at all” or “Not available”. Finally, 13.5% stated that they have a neutral position 

on the issue; instead, 9.9% said they did not know and 1.8% declared they preferred not to 

answer. 

 

Figure 12 - Energy consumption monitoring (P1-Q11). 

(iii) Inside the first part of the questionnaire the social influence and personal 

environmental judgment is explored, through the investigation of what acquaintances, 

friends or family may think about what is right or expect that a person to do. Specifically, 

the social influence was investigated through three statements in which participants were 

asked to indicate their level of agreement/disagreement, using the 5-point Likert scale, from 

1 (I strongly disagree) to 5 (I strongly agree). The results are shown in Table 10 as 

percentages. In general, with regard to these statements, the respondents have shown 

mainly to support a neutral position, declaring, however, a propensity to agree. 

Table 10 - Statements on social influence (P1-Q12). 

Statements 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 
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Many people I know produce 

energy from renewable 

sources. 

(1) 

0.9% 

(14) 

12.6% 

(37) 

33.3% 

(33) 

29.7% 

(9) 

8.1% 

(16) 

14.4% 

(1) 

0.9% 

My acquaintances expect me to 

save energy and/or produce 

energy from renewable 

sources. 

(3) 

2.7% 

(12) 

10.8% 

(45) 

40.5% 

(22) 

19.8% 

(8) 

7.2% 

(18) 

16.2% 

(3) 

2.7% 

The people I care about would 

support my participation in 

“community” projects. 

(1) 

0.9% 

(0) 

0.0% 

(31) 

27.9% 

(43) 

38.7% 

(23) 

20.7% 

(11) 

9.9% 

(2) 

1.8% 

 

Furthermore, the importance of environmental protection and safeguard has been 

investigated (P1-Q13). The histogram in Figure 13 shows the responses obtained, 

highlighting how for almost all respondents the environmental protection covers a very 

important issue; indeed, the 73.9% attribute on importance of +3, the 20.7% attribute an 

importance of +2 and, finally, the 1.8% attribute an importance of +1. 

 

Figure 13 - Importance of environmental protection (P1-Q13). 

Second part: information on feelings and community identity. 

This paragraph shows the results relating to the second part of the questionnaire, which 

deepens (i) the level of feeling and emotions, (ii) the community/territory perception and 

(iii) the trust and relationship with other people. 
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(i) The Question 01 of this section investigates the emotions felt by respondents towards 

the territory in which they live. Feelings under investigation are divided into feelings with 

a positive tinge (trust, pride and hope) and feelings with a negative tinge (shame, fear and 

boredom). Participants were asked to indicate their level of feelings, using the 5-point 

Likert scale, from 1 (I don’t feel this feeling at all) to 5 (I feel this feeling strongly); in 

addition, the possibility to choose the "I don't know" or "I prefer not to answer" option is 

given. A first view of the results, showed in Table 11, highlights how the higher percentages 

for positive feelings are oriented towards a neutral position or to feel that particular feeling 

(Trust: “Neutral” 28.8%, “I feel this feeling” 42.3%; Pride: “Neutral” 31.5%, “I feel this 

feeling” 26.1%; Hope: “Neutral” 22.5%, “I feel this feeling” 44.1%;). As for negative feelings, 

most respondents do not have these feelings; indeed, the higher percentages are found in 

correspondence with the options “I don’t feel this feeling at all” and “I don’t feel this feeling” 

(Shame: “I don’t feel this feeling at all” 41.6%, “I don’t feel this feeling” 22.5%, Fear: “I don’t 

feel this feeling at all” 35.1%, “I don’t feel this feeling” 27.0% and Boredom: “I don’t feel 

this feeling at all” 36.9%, “I don’t feel this feeling” 21.6%). 

Table 11 - Level of feelings (P2-Q01). 

Feelings 

(1) 

I don't feel 

this feeling at 

all 

(2) 

I don't feel 

this feeling 

(3) Neutral 

(4) 

I feel 

this 

feeling 

(5) 

I feel this 

feeling 

strongly 

I do not 

know 

I prefer 

not to 

answer 

Trust (5) 

4.5% 

(9) 

8.1% 

(32) 

28.8% 

(47) 

42.3% 

(9) 

8.1% 

(1) 

0.9% 

(8) 

7.2% 

Pride (4) 

3.6% 

(11) 

9.9% 

(35) 

31.5% 

(29) 

26.1% 

(20) 

18.0% 

(0) 

0.0% 

(12) 

10.8% 

Hope (2) 

1.8% 

(9) 

8.1% 

(25) 

22.5% 

(49) 

44.1% 

(20) 

18.0% 

(0) 

0.0% 

(6) 

5.4% 

Shame (46) 

41.4% 

(25) 

22.5% 

(21) 

18.9% 

(7) 

6.3% 

(0) 

0.0% 

(0) 

0.0% 

(12) 

10.8% 

Fear (39) 

35.1% 

(30) 

27.0% 

(21) 

18.9% 

(9) 

8.1% 

(0) 

0.0% 

(0) 

0.0% 

(12) 

10.8% 

Boredom (41) 

36.9% 

(24) 

21.6% 

(24) 

21.6% 

(6) 

5.4% 

(4) 

3.6% 

(0) 

0.0% 

(12) 

10.8% 

 

(ii) Subsequently, the community/territory perception is investigated, in Question 02, 

through three statements in which participants were asked to indicate their level of 

agreement/disagreement, using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I 

strongly agree). In general, the answers obtained, presented in Table 12, show a substantial 

perception of belonging by the respondents to the territory/context in which they live. 

58.5% of the respondents stated that they agree or strongly agree to feeling connected to 
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the community in which they live. In fact, only 8.1% said they strongly disagree or disagree 

with that statement. The remainder stated that they are neutral (29.7%), do not know 

(0.9%) or prefer not to answer (2.7%). In line with what has been described above, 69.3% 

of respondents agree or strongly agree that they have good friends within their community 

and 65.5% of respondents often speak about the community in which they live as a great 

place to live. Also, for these two statements the share of respondents not in agreement is 

low, the greatest weight is determined by those who hold a neutral position, respectively 

17.1% and 22.5%. 

Table 12 - Statements on community perception (P2-Q02). 

Statements 

(1) 

I strongly 

disagree 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

I feel strongly connected 

to the community in 

which I live. 

(3) 

2.7% 

(6) 

5.4% 

(33) 

29.7% 

(36) 

32.4% 

(29) 

26.1% 

(1) 

0.9% 

(3) 

2.7% 

There are many people in 

my community that I 

consider to be good 

friends. 

(3) 

2.7% 

(8) 

7.2% 

(19) 

17.1% 

(52) 

46.8% 

(25) 

22.5% 

(2) 

1.8% 

(2) 

1.8% 

I often speak of my 

community as a great place 

to live. 

(5) 

4.5% 

(4) 

3.6% 

(25) 

22.5% 

(46) 

41.4% 

(29) 

26.1% 

(1) 

0.9% 

(1) 

0.9% 

 

(iii) For the implementation of an energy community based on co-ownership, the analysis 

of trust and relationship with other people plays an important role and was investigated 

through two questions (Question 03 and Question 04). Question 03 investigates trust in 

other people and, in general, as shown in Figure 14, this feeling is generally felt among 

respondents. Specifically, 40.5% said they can trust enough, 39.6% can trust and only 1.8% 

that they can trust completely. Instead, 7.2% of respondents absolutely must not trust and 

9.0% must not trust. Finally, only 1.8% said they did not know. 
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Figure 14 - Trust in other people (P2-Q03). 

Furthermore, Question 04 investigates relationships with other people and, specifically, the 

attention that must be paid for these relationships to be positive. In general, as shown in 

Figure 15, most of the respondents stated that they had to pay attention to relationships with 

people (36.0%). However, having positive relationships implies an effort: 11.7% of 

respondents said they had to pay close attention and 19.8% had to pay enough attention. In 

addition, 17.1% of respondents think they don't need to pay attention while 5.4% said they 

don't need to pay any attention to relationships with others. Finally, 8.1% of respondents 

declared do not know, while 1.8% preferred not to answer. 
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Figure 15 - Level of attention in relationship with other people (P2-Q04). 

iv. Clustering analysis phase 

This phase concerns the clustering of users taking into consideration the variables 

investigated in the first two parts of the questionnaire (the variables relating to the attitude 

and availability towards community projects based on renewable energy and the variables 

relating to feelings and community identity). There are 43 variables, and they are listed in 

Table 13 and Table 14. Some variables investigate the same aspect, for this reason it was 

decided to group them. The variables were, therefore, reduced to 23 and on these the cluster 

analysis was conducted. Each new variable has taken on a value obtained by adding the 

values of the variables it consists of. 

Table 13 - The analysed variables – first part of questionnaire. 

Question 

number 
Variable name Range of values 

Variables regarding the renewable energy community project. 

Q01 RECP interest Judgment on statement, expressed by a score 

from 1 (Not interested at all) to 5 (Very 

interested), I do not know. 
Q03 RECP active participation Judgment on statement, expressed by a score from 1 

(Not interested at all) to 5 (Very interested), I do not 

know. 

Q04 RE production Judgment on statement, expressed by Yes or No. 

Q05 RECP economic investment Judgment on statement, expressed by a score from 1 

(Not available at all/) to 5 (Very available), I do not 

know. 
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Q05.2 RECP una tantum investment Judgment on statement, expressed by Yes or No. 

Q06 RECP active participation, other 

buildings 

Judgment on statement, expressed by a score from 1 

(Not available at all/) to 5 (Very available), I do not 

know. 

Variables regarding the improvement of energy efficiency in buildings. 

Q07.1-A Lighting Judgment on statement, expressed by a score from 1 

(I strongly disagree) to 5 (I strongly agree), I do not 

know. 
Q07.1-B Big appliances 

Q07.1-C Little appliances 

Q07.1-D Heat pump 

Q07.3-E Windows 

Q07.3-F Insulation 

Q07.3-G Boiler 

Q07.3-H RE 

Variables regarding the behavioural change. 

Q08.1-I Lighting Judgment on statement, expressed by a score from 1 

(I strongly disagree) to 5 (I strongly agree), I do not 

know. 

Q08.1-L Stand-by 

Q08.1-M Eco-mode 

Q08.1-N Full load 

Q08.1-O Defrost 

Q08.1-P More cloths 

Q08.1-Q Turn off energy system 

Q08.1-R In winter, 21°C 

Q08.1-S In summer, 26°C 

Q09 Habitual practice 

Q09 Habitual practice Judgment on statement, expressed by a score from 1 

(Not available at all/) to 5 (Very available), I do not 

know. 

Variables regarding the adaptation to new energy production model. 

Q10-A Appliances Judgment on statement, expressed by a score from 1 

(I strongly disagree) to 5 (I strongly agree), I do not 

know. 
Q10-B Electric device charging 

Q10-C Electric vehicle charging 

Variables regarding the device installation. 

Q11 Monitoring device Judgment on statement, expressed by a score from 1 

(Not available at all/) to 5 (Very available), I do not 

know. 

Variables regarding the social influence 

Q12-A RE use Judgment on statement, expressed by a score from 1 

(I strongly disagree) to 5 (I strongly agree), I do not 

know. 

Q12-B Energy saving 

Q12-C RE participation 

Variables regarding the environmental protection. 

Q13 Environmental protection Judgment on statement, expressed by a score from -

3 (Not important) to +3 (Important). 

 

Table 14 - The analysed variables – second part of questionnaire. 



SCORE – Supporting Consumer Ownership in Renewable Energies – H2020 

  

53 

 

Question number Variable name Range of values 

Variables regarding feelings. 

Q01 Trust Judgment on statement, expressed by a score from 

1 (I don't feel this feeling at all) to 5 (I feel this 

feeling strongly), I do not know. 
 Pride 

 Hope 

 Shame 

 Fear 

 Boredom 

Variables regarding the community identity. 

Q02-A Bond Judgment on statement, expressed by a score from 

1 (I strongly disagree) to 5 (I strongly agree), I do 

not know. 
Q02-B Good friends 

Q02-C Good place 

Q03 Trust in people Judgment on statement, expressed by a score from 

1 (I absolutely must not trust) to 5 (I can trust 

completely), I do not know. 

Q04 Relationship Judgment on statement, expressed by a score from 

1 (Very tiring) to 5 (Not at all tiring), I do not know. 

 

Table 15 shows the results obtained for the 4 clusters. The clusters obtained are made up of 

42, 40, 7, 22 users. 

Table 15 - Cluster analysis result. 

Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Q101 3.904762 4.550000 2.857143 3.863636 

Q103 3.714286 4.175000 2.571429 3.136364 

Q104 0.4285714 0.3500000 0.2857143 0.2272727 

Q105 2.595238 3.650000 2.571429 2.636364 

Q105.2 0.2380952 0.6000000 0.2857143 0.2272727 

Q106 3.190476 3.800000 2.571429 3.090909 

Q107.1 15.880952 17.800000 8.428571 11 .454545 

Q107.3 17.26190 18.32500 4.00000 12.77273 

Q108.1 33.69048 42.32500 21.00000 37.45455 
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Q109 4.095238 4.725000 2.571429 4.000000 

Q110 11 .642857 12.300000 4.285714 8.545455 

Q111 3.619048 3.900000 3.142857 3.045455 

Q112 9.333333 10.450000 3.571429 6.954545 

Q113 2.595238 2.850000 1.428571 2.500000 

Q201-A 3.000000 3.975000 1.428571 2.590909 

Q201-B 3.0476190 4.1750000 0.2857143 2.2727273 

Q201-C 3.500000 4.275000 1.285714 2.909091 

Q201-D l.8809524 l.5750000 0.2857143 1.9545455 

Q201-E 2.0000000 l.8250000 0.2857143 l .7727273 

Q201-F 2.1666667 1.8750000 0.2857143 1.6818182 

Q202 10.857143 13.050000 6.714286   9.272727 

Q203 3.047619 3.650000 2.000000 2.772727 

Q204 2.404762 2.750000 1.714286 1.909091 

Within cluster sum of squares by cluster: 
[1] 2482.619 1905.950 1143.714 2206.591 

(between_SS /  total_SS = 49.5 %) 

 

Cluster 1. This cluster consists of 42 users. In general, they are respondents who have a 

general interest and a willingness to participate in community projects based on renewable 

energy. The will to participate economically is high. The feelings towards the community 

are, in general, positive even if there is some fear and boredom. It is possible to say that it 

is the cluster on which it is essential to pay attention and define inclusion policies. They are 

proactive but in order for them to be fully committed they must be encouraged, they must 

be more involved, thinking of targeted actions and tailor-made incentives. 

Cluster 2. This cluster consists of 40 users. Users are interested in participating in RECP, 

they are interested in actively participating, they are interested in investing economically, 

they agree in undertaking actions aimed at improving energy efficiency and in undertaking 

new behaviours aimed at energy saving. They also have positive feelings, such as pride and 

hope, and they trust other people. In short, they are the users ready to participate fully in a 
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community project based on renewable energy. No training is needed for them, on the 

contrary they can be the ones to spur other clusters. 

Cluster 3. This cluster consists of 7 users. Users are not interested in participating in RECP, 

they are not interested in actively participating, they are not interested in investing 

economically, they disagree in undertaking actions aimed at improving energy efficiency 

and in undertaking new behaviors aimed at energy saving. Rather than not being interested, 

they often expressed a desire not to want to answer the questions asked. As for the feelings 

they have, they have neither positive nor negative feelings. In some ways they can be 

defined apathetic towards the issue. Even for them there is no need for training, in this case 

because nothing can make them change their mind and it is more sensible to proceed with 

the formation of those clusters in which there is really no pose for a change of opinion. 

Cluster 4. This cluster consists of 22 users. In general, they have a very similar profile to the 

first cluster but with a decidedly lower interest in community projects. The greatest feeling 

experienced is shame and lack of trust in others. Also, for this cluster it is essential to pay 

attention and define inclusion policies. In this case, first of all, it is necessary to increase the 

sense of belonging towards the context of belonging by aiming to transform the feeling from 

shame to pride. 

4.2. Litoměřice 

4.2.1. Set-up of questionnaire and cluster analysis 

The survey definition follows a four-part structured workflow: i) the design phase, ii) the 

distribution phase, iii) the data pre-processing and analysis and iv) the clustering analysis 

phase. 

i. Design phase 

For the case study of Litoměřice, a reduced version of the questionnaire was defined, with 

the possibility, for respondents, to choose one of the following languages: German, Czech 

or English. The reference questionnaire is the extended version in Italian language but some 

questions have been deleted or reformulated, after a discussion with a panel of experts, in 

order to make the questionnaire more streamlined. The final composition consists of 30 

questions, always divided into 4 parts (information on attitude and willingness to 

participate, information on feelings and community identity, technical information and 

socio-demographic information). 
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ii. Distribution phase 

The questionnaire is administered between citizens of the specific context in Litoměřice. 

The survey was conducted as an online only survey due to the COVID-19 pandemic 

situation prevailing in Czech Republic in November 2020. For this reason, an online version 

was defined using the SoSci Survey platform (https://www.soscisurvey.de/scorepilots/), 

since this tool allows for the implementation of the question/answer logic. The definition 

of an action plan allows the distributor to select different distribution channels and decide 

how to distribute the questionnaire. The distribution methods are listed below. 

● Email invitation. Sending questionnaire links to a default contact list; in addition, 

the sending of reminders has been scheduled. 

● Event participation. For online events, the questionnaire link has been shared using 

the platform used for the meeting and sent through email. 

iii. Data pre-processing and analysis 

In this paragraph, the methodology for a first general analysis on the data and the clustering 

analysis are described. As previously described for the Susa Valley case study, the actions 

are the dataset cleaning (the removal of unwanted observations, the adjustment of structural 

errors and the filtering of unwanted outliers) and the first analysis regarding the statistical 

description of the responses (highlighting maximums, minimums, mode and median values; 

in addition, the distribution of the answers is shown, mainly through histograms and pie 

charts). 

iv. Clustering analysis phase 

Finally, using the first two sections of the questionnaire, concerning information on attitude 

and willingness to participate and information on feelings and community identity, a cluster 

analysis was performed using k-means, as previously explained for the case study of the Susa 

Valley. 

4.2.2. Output of questionnaire and cluster analysis 

i. Design phase 

After the questionnaire draft was discussed with several experts in order to define the 

reduced version, it was pre-tested with citizens (citizens not necessarily with training in 

the energy field and knowledge on the topic of energy communities). The questionnaire, 

composed of 30 main questions and divided into four parts (information on attitude and 

https://www.soscisurvey.de/scorepilots/
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willingness to participate); information on feelings and community identity; technical 

information; socio-demographic information) are reported in Appendix C. 

ii. Distribution phase 

The distribution of the questionnaire began on November 2, 2020 and ended on November 

25, 2020. The distribution was influenced by the health emergency determined by the risk 

of infection from Covid-19; for this reason, the dissemination of the questionnaire took 

place only online.  

iii. Data pre-processing and analysis 

The questionnaire answers were accepted in the period between November 2, 2020 and 

November 25, 2020. Due to the several approaches used for the online dissemination, it is 

difficult to accurately determine the number of citizens actually reached. The total number 

of online responses was determined by the amount of citizens who opened the link and 

started the questionnaire, regardless of whether they completed it or not.  From this, the 

total number of online responses was 82. The completed responses were75; therefore, the 

overall response rate was 91.5%. 

In the following paragraphs, the results obtained are shown maintaining the same structure 

of the questionnaire. Based on this structure, the results concerning information on attitude 

and willingness to participate are first displayed, then the results concerning information 

on feelings and community identity are displayed. 

The average time for completing the online questionnaire was 12 minutes. The minimum 

time recorded was about 2 minutes, while the maximum time was 2 hours and 5 minutes. 

The interquartile range (IQR) is between 5 minutes (25th percentile) and 12 minutes (75th 

percentile); the second quartile (50th percentile) is about 7 minutes. Time values greater 

than 22 minutes (upper whisker) are highlighted as statistically anomalous; on the other 

hand, for the definition of time as an always positive quantity, any anomalous data, lower 

than the lower whisker (that is equal to 0) cannot be evaluated. In this specific case, six 

values greater than the upper whisker were recorded. A detailed check was carried out and 

it showed that they are not to be considered anomalous data since the questionnaire allows 

users to save the given answers and continue it later. Consequently, due to this reason, the 

average completion time is influenced by this possibility of save and recovery. 

In conclusion, the sample is made up of 75 respondents, of which 48.0% are women, 33.3% 

are men and 18.7% preferred not to answer. 
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First part: information on attitude and willingness. 

This paragraph shows the results relating to the first part of the questionnaire which 

deepens (i) the interest and the willingness towards renewable energy community projects, 

(ii) the willingness to reduce energy consumption and (iii) the social influence and the 

personal environmental judgment. 

(i) In the interest and the willingness to participate in RECPs (renewable energy community 

projects), questions aimed at exploring first, a general interest (P1-Q01), then, the interest 

in investing economically (P1-Q12) are analysed, and in Table 16 the main results are 

summarized. Participants were asked to indicate their level of willingness to participate, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 16 - Main questions relating the willingness towards RECP. 

Question (1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

No 

answer 

Q01:  

In principle, I am interested in 

participating in a 

renewable energy community. 

(2) 

2.7% 

(3) 

4.0% 

(17) 

22.7% 

(24) 

32.0% 

(22) 

29.3% 

(7) 

9.3% 

(0) 

0.0% 

Q12:  

I would be willing to invest in 

a renewable 

energy project. 

(3) 

4.9% 

(2) 

2.9% 

(18) 

24.0% 

(34) 

45.3% 

(11) 

14.7% 

(7) 

9.3% 

(0) 

0.0% 

 

The comparison of the response percentages of each option shows how, despite the effort 

required to move from a simple interest of participation in renewable energy community 

projects to an economic investment, the preferences are in balance. Indeed, most of the 

respondents (29.3%) stated that they "strongly agree" and 32.0% stated that they "agree" 

with regard to participating in community projects based on renewable energy. Regarding 

investing in a community project, the total percentage of the citizens in agreement are 

similar to the previous ones: 14.7% stated that they "strongly agree" and 45.3% stated that 

they "agree". 
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To better understand the respondents' point of view, some secondary questions, linked to 

these main questions, have been posed. Specifically, in these questions, the respondent was 

asked to choose one or more options among those proposed. 

The results related to the in-depth analysis of the participation in community projects based 

on renewable energy sources are shown in Table 17. Based on the answer given to Question 

01, two possibilities arise: 

● If the respondent has declared to “Strongly agree” or “Agree”, they were asked the 

reasons of interest in participating in a renewable energy community (P1-Q02) and 

how they would like to participate (P1-Q03).  

● If the respondent has declared to “Strongly disagree” or “disagree”, they were asked 

the reasons for their non-interest in participating in a renewable energy community 

(P1-Q04) and what would convince them to participate (P1-Q05).  

Table 17 - Modalities, reasons and needs relating to (not) active participation (P1-Q02, Q03, Q04, Q05). 

Strongly agree or Agree 

Why are you interested in participating in a renewable energy community? 

I have an economic advantage (e.g. less energy costs) 33 

I have an advantage in terms of more efficient services. 7 

I have an economic advantage from making a profit. 

 

11 

I serve my community. 13 

I contribute to the preservation of nature and the planet. 23 

Other. 0 

How would you like to participate in a renewable energy community? 

I would contribute or invest money. 23 

I would contribute my knowledge e.g. in management or energy technology. 10 

I would contribute my free time e.g. to take over tasks within the community. 13 

I would provide surfaces to install energy production systems (e.g. on a roof or a field). 13 

I would take an active role in the management of the renewable energy community. 4 

I would spread information about planned projects/ activities in the neighbourhood and 

recruit new members. 

14 

Other. 0 

Strongly disagree, Disagree or Neutral 
What factors make you not interested in participating in a renewable energy community? 

I don’t have enough time. 1 

I don’t have enough money. 2 

I don’t have enough knowledge or skills. 0 

I don’t know and where. 1 
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I would have other disadvantages from participation (e.g. reduction of social benefits). 0 

I prefer conventional energy supply. 1 

I think the bureaucratic burden is too high. 0 

I do not think that such a project is profitable. 0 

I think that such a project is doomed to failure. 0 

I mistrust such projects. 0 

I generally do not want to invest. 1 

I don't know why I don't want to participate. 0 

Other. 0 

What would convince you to participate in a renewable energy community? 

I want to be actively approached and involved by existing renewable energy communities. 0 

I need financial support to participate, e.g. a zero interest loan to finance my participation 

or tax benefits. 

1 

I need and easier way to participate in the energy transition 0 

I need an incentive for my participation 0 

I would like to have the feeling of making a contribution to my social environment 

through my participation. 

1 

I want to feel that through my participation I am contributing to a sustainable lifestyle. 0 

I need something else. 0 

Nothing could convince me to participate. 3 

I do not know. 0 

 

In addition, the willingness to invest economically was investigated among all respondents 

in Question 18. The result shows that 30.7% of respondents expressed a zero-investment 

quota or did not answer, instead 69.3% of the respondents expressed a contribution figure. 

No constraints were placed in the question and no reference was deliberately inserted in 

order not to influence the respondents’ choice. Considering only the latter percentage of 

respondents, the minimum contribution expressed is 100 €, the maximum contribution 30000 

€; the average is around 13000 €. Furthermore, the average of annual return is 6 years and the 

average year since the investment is paid for itself is 6. 

In addition, the reasons for a non-willingness to invest in a renewable energy project are 

analysed in Question 13. Figure 16, below, shows the main barriers and obstacles expressed 

by respondents. 
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Figure 16 – Reason to not investment in REproject. 

In Question 06, the participation in the production of energy from renewable sources is 

investigated; as shown in Figure 17, 21.3% of the respondents declared their participation in 

the production of energy from renewable sources; instead, the remaining part (78.7%) gave 

a negative answer. Among those who have declared a current participation, 6 respondents 

are the owner or co-owner of a photovoltaic installation, 8 respondents of a solar thermal 

installation, 2 respondents of a wind turbine, 2 respondents of a biogas plant and 2 

respondents are a co-owner of another type of installation. In addition, regarding the use of 

the produced energy from the renewable energy installation (Question 8), 8 respondents 

use energy only for self-consumption, 5 respondents use energy only for sale, 2 respondents 

use energy both for self-consumption and for sale and 1 respondent uses energy in other 

ways. 
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Figure 17 - Renewable energy production participation (P1-Q06). 

(ii) The first part of the questionnaire concerns the participants’ willingness to reduce the 

energy consumption in buildings, investigating users’ actions to improve the efficiency of 

the building envelope components and the energy plant system, investigating users’ 

behavioural change and, finally, investigating the energy use adaptation to the renewable 

energy production model characterized by volatility. The willingness to improve the 

building energy efficiency is investigated in Question 14; specifically, in Table 18 the 

availability of replacing old appliances (big and/or small appliances) with newer models that 

use less energy is investigated. Participants were asked to indicate their level of willingness, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 18 - Improvement of energy efficiency: replacement of appliances (P1-14). 

Question 14: 

In order to reduce energy 

consumption, I am willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

a:  

...exchange older lighting with 

LED lamps. 

(1) 

1.3% 

(2) 

2.7% 

(20) 

26.7% 

(21) 

28.0% 

(20) 

26.7% 

(11) 

14.7% 

(0) 

0.0% 

b: (1) (3) (17) (27) (14) (13) (0) 



SCORE – Supporting Consumer Ownership in Renewable Energies – H2020 

  

63 

 

...exchange an older 

refrigerator or freezer. 

1.3% 4.0% 22.7% 36.0% 18.7% 17.3% 0.0% 

c: 

...exchange other older 

household appliances 

(e.g. dishwasher, washing 

machine, oven or 
dryer). 

(2) 

2.7% 

(5) 

6.7% 

(27) 

36.0% 

(22) 

29.3% 

(14) 

18.7% 

(5) 

6.7% 

(0) 

0.0% 

d: 

...exchange older consumer 

electronics (e.g. 

TV or hi-fi equipment). 

(1) 

1.3% 

(8) 

10.7% 

(25) 

33.3% 

(23) 

30.7% 

(12) 

16.0% 

(6) 

8.0% 

(0) 

0.0% 

e: 

...replace an older heating 

pump. 

 

(2) 

2.7% 

(16) 

21.3% 

(23) 

30.7% 

(13) 

17.3% 

(6) 

8.0% 

(15) 

20.% 

(0) 

0.0% 

 

Furthermore, 64% of the respondents declared that they had already replaced all or some 

of the listed equipment; the frequency of the interventions carried out is shown in Figure 

18.  

 

Figure 18 - Frequency of appliances replacement (P1-Q15). 
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Furthermore, the willingness to change the building users’ behaviour is investigated in 

Question 16; specifically, in Table 19 the availability by modifying the use of energy related 

to the use of household appliances, and/or interaction with the systems present in the home 

and/or applying specific behavioural practices is investigated. Participants were asked to 

indicate their level of willingness to change behaviour, using the 5-point Likert scale, from 

1 (I strongly disagree) to 5 (I strongly agree). In addition, the possibility to choose the "I 

don't know" option or to leave the answer blank is given. 

Table 19 - Improvement of energy savings: user’s behaviour (P1-Q16). 

Question 16: 

To save electricity, I would be 

willing... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

g:  

...turn off the light, even if I 

only leave the room 

for a short time. 

(1) 

1.3% 

(12) 

16.0% 

(15) 

20.0% 

(25) 

33.3% 

(14) 

18.7% 

(8) 

10.7% 

(0) 

0.0% 

g: 

...use power strips with an off 

switch to avoid 

electrical appliances running 

in stand-by 
mode. 

(1) 

1.3% 

(15) 

20.0% 

(24) 

32.0% 

(23) 

30.7% 

(7) 

9.3% 

(5) 

6.7% 

(0) 

0.0% 

h: 

...use household appliances 

(e.g. washing 

machine or dishwasher) in 

energy-saving 
mode. 

(1) 

1.3% 

(7) 

9.3% 

(22) 

29.3% 

(30) 

40.0% 

(9) 

12.0% 

(6) 

8.0% 

(0) 

0.0% 

i: 

...use household appliances 

(e.g. washing 

machine or dishwasher) only 

when they are 
fully loaded. 

(1) 

1.3% 

(10) 

13.3% 

(14) 

18.7% 

(30) 

40.0% 

(14) 

18.7% 

(6) 

8.0% 

(0) 

0.0% 

l: 

...regularly defrost the 

refrigerator or freezer to 

avoid a layer of ice. 

(2) 

2.7% 

(3) 

4.0% 

(25) 

33.3% 

(26) 

34.7% 

(13) 

17.3% 

(6) 

8.0% 

(0) 

0.0% 

 

Furthermore, 65.3% of respondents declared that they had already applied daily behaviours 

aimed at energy saving; the frequency of the interventions carried out is shown in Figure 19. 
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Figure 19 - Frequency of behavioural change actions (P1-Q17). 

Finally, the energy use adaptation to the renewable energy production model characterized 

by volatility (Question 19) is investigated and the results are shown in the Table 20 below. 

Participants were asked to indicate their level of willingness to stabilise the electricity grid, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 20 - Energy use adaptation (P1-Q19). 

Question 19: 

To stabilise the electricity grid, 

I am willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

m:  

...use household appliances 

(e.g. washing 

machine, dishwasher) mainly 

when the 

share of electricity from 

renewable sources 

in the grid is very high. 

(2) 

2.7% 

(4) 

5.3% 

(25) 

33.3% 

(28) 

37.3% 

(10) 

13.3% 

(6) 

8.0% 

(0) 

0.0% 

n: (3) (9) (36) (12) (11) (4) (0) 
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...recharge electrical devices 

(e.g. notebook) 

mainly when the share of 

electricity from 

renewable sources in the grid is 

very high. 

4.0% 12.0% 48.0% 16.0% 14.7% 5.3% 0.0% 

o: 

recharge electrical means of 

transportation 

(e.g. electric car/ scooter/ bike) 

mainly when 

the share of electricity from 

renewable 

sources in the grid is very 

high. 

(4) 

5.3% 

(7) 

9.3% 

(24) 

32.0% 

(20) 

26.7% 

(8) 

10.7% 

(12) 

16.0% 

(0) 

0.0% 

 

(iii) In conclusion, in this first part of the questionnaire, the personal importance of 

environmental protection and safeguard has been investigated (P1-Q21). The histogram in 

Figure 20 shows the responses obtained, highlighting the importance of environmental 

protection for almost all respondents; indeed, 32.0% attribute an importance of +3, 24.0% 

attribute an importance of +2 and, finally, 25.3% attribute an importance of +1. 

 

Figure 20 - Importance of environmental protection (P1-Q13). 
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Second part: information on feelings and community identity. 

This paragraph shows the results relating to the second part of the questionnaire which 

deepens the community/territory perception, in Question 22, through three statements in 

which participants were asked to indicate their level of agreement/disagreement, using the 

5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In general, the 

answers obtained, presented in Table 21, show a substantial perception of belonging by the 

respondents to the territory/context in which they live. 46.7% of the respondents stated 

that they agree or strongly agree to feeling connected to the community in which they live. 

In fact, only 8.0% said they strongly disagree or disagree with that statement. The 

remainder stated that they are neutral (37.3%) or do not know (8%). In line with what has 

been described above, 54.4% of respondents agree or strongly agree that they have good 

friends within their community and 54.7% of respondents often speak about the 

community in which they live as a great place to live. Also, for these two statements the 

share of respondents not in agreement is low, the greatest weight is determined by those 

who hold a neutral position, respectively 29.3% and 24.0%. 

Table 21 - Statements on community perception (P2-Q01). 

Statements 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

I feel strongly connected to the 

community in which I live. 

(3) 

4.0% 

(3) 

4.0% 

(28) 

37.3% 

(29) 

38.7% 

(6) 

8.0% 

(6) 

8.0% 

(0) 

0.0% 

There are many people in my 

community that I consider to 

be good friends. 

(3) 

4.0% 

(4) 

5.3% 

(22) 

29.3% 

(31) 

41.3% 

(10) 

13.3% 

(5) 

6.7% 

(0) 

0.0% 

I often speak of my community 

as a great place to live. 

(4) 

5.3% 

(5) 

6.7% 

(18) 

24.0% 

(27) 

36.0% 

(14) 

18.7% 

(7) 

9.3% 

(0) 

0.0% 

 

iv. Clustering analysis phase. 

This phase concerns the clustering of users taking into consideration the variables 

investigated in the first two parts of the questionnaire (the variables relating to the attitude 

and availability towards community projects based on renewable energy and the variables 

relating to feelings and community identity. The 9 variables analysed are listed below: 

1. Participation in RECP; 
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2. Actual participation in RECP; 

3. Investment in RECP; 

4. Willingness to reduce energy consumption; 

5. Willingness to save electricity; 

6. Willingness to stabilise the electricity grid; 

7. Device installation; 

8. Environmental protection; 

9. Community connection. 

The cluster analysis was performed using R software and, accordingly, the dataset was 

prepared. To proceed with the cluster analysis, it is necessary that the data matrix consists 

solely of numerical values. The variables investigated are ordinal or dichotomous variables. 

The sortable variables have been transformed into a score from 1 to 5, where 1 indicates 

“disagree, not interested, no availability” and 5 indicates “agree, interested, availability”. In 

these questions, "I prefer not to answer" and "I don't know" were among the answer options; 

these have been transformed, after discussion, by assigning a score of 0. The dichotomous 

variables have been transformed into 0/1, where 0 indicates the absence of the investigated 

characteristic and 1 its presence. 

Subsequently, after having prepared the matrix of the observations, the k-means method 

was applied. The first step was the identification of the number of clusters though the so-

called "Elbow" method (see paragraph “iv clustering analysis phase” in 4.4.1). Table 22 shows 

the results obtained for the 4 clusters. The clusters obtained are made up of 10, 38, 24 and 

3 users respectively. 

Table 22 - Cluster analysis result. 

Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Q01 0.6480220  -0.1811169 0.2849062 -2.1451763 

Q06 1.9074416 -0.1344227 -0.5172723 -0.5172723 

Q12  0.3853956  -0.2193675   0.4567651 -2.1601183  

Q14 0.4932292 -0.4667055  0.8457273 -2.4983133  

Q16 0.5301258  -0.3757128  0.7434470 -2.9556328  

Q19 0.6657532 -0.4126807  0.7646097 -3.1087655  

Q20  0.6927132 -0.5845135 0.5753989 0.4916029  
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Q21  0.7691064  -0.6627116 0.6911565 0.3014066  

Q22  0.9498188 -0.5343655  0.3014066 -1.2701719 

Within cluster sum of squares by cluster: 
[1]  27.275628 232.014997  66.634362   9.676009 

(between_SS / total_SS =  49.6 %) 

 

Cluster 1. This cluster consists of 10 users. In general, this cluster is made up of citizens who 

are willing and interested in participating in community projects based on renewable 

energy, probably for two reasons: 

• they currently participate, in some way, in the production of energy from renewable 

sources; 

• they are characterized by an excellent connection and sense of pride with the 

community in which they live and by an excellent level of relationships with other 

citizens.  

In addition, they are characterized by a good attitude towards reducing energy 

consumption, towards habitual behavioural practices to save electricity and towards 

adaptation to the renewable energy production model characterized by volatility. In 

conclusion, this cluster is composed of users ready to fully participate in a renewable energy 

community project and can stimulate other clusters towards participation as well.  

Cluster 2. This cluster consists of 38 users. In general, they have a low interest in community 

projects, and their connection with the community in which they live is low. Also, they do 

not have a good attitude towards reducing energy consumption, towards habitual 

behavioral practices to save electricity and towards adaptation to the renewable energy 

production model characterized by volatility. For this cluster it is necessary to have 

adequate training and define inclusion policies. In this case, it is necessary to first improve 

their sense of belonging and pride towards the community in which they live.  

Cluster 3. This cluster consists of 24 users. In general, they are respondents who have an 

interest and willingness to participate in community projects based on renewable energy. 

These are users who are not currently involved in any form of renewable energy co-

production, but their will to participate with an economic investment is high. They are 

characterized by a good connection and sense of pride with the community in which they 

live and by good relationships with other citizens within their community. In addition, 

they are characterized by a good attitude towards reducing energy consumption, towards 

habitual behavioral practices to save electricity and towards adaptation to the renewable 

energy production model characterized by volatility. It is possible to say that this is the 
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cluster on which it is essential to pay attention to and define inclusion policies. They are 

proactive but in order for them to be fully committed and more involved they must be 

encouraged by targeted actions and tailor-made incentives. 

Cluster 4. This cluster consists of 7 users. These users are not interested in participating in 

a RECP in any capacity, and they disagree with undertaking actions aimed at improving 

energy efficiency and in undertaking new behaviours aimed at energy saving. These users 

are characterized by a very low level of connection and sense of pride with the community 

in which they live; in the same way, even the relationships with other citizens are negative. 

Given their clear position it would seem that there is no way to change their thinking. From 

the perspective of optimizing resources, it would be best to focus on the clusters which have 

a proactive attitude, and at the same time study tailor-made policies for this cluster, not 

forgetting the help that citizens (e.g., belonging to cluster 1) can give in this sense.  

4.3. Essen 

4.3.1. Set-up of questionnaire and cluster analysis  

The survey definition follows a four-part structured workflow: i) the design phase, ii) the 

distribution phase, iii) the data pre-processing and analysis and iv) the clustering analysis 

phase. 

i. Design phase 

For the case study of Essen, a reduced version of the questionnaire was defined, with the 

possibility, for respondents, to choose one of the following languages: German, Czech or 

English. The reference questionnaire is the extended version but after a discussion with a 

panel of experts, some questions have been deleted or reformulated in order to make the 

questionnaire more streamlined. The final composition consists of 30 questions, always 

divided into 4 parts (information on attitude and willingness to participate, information on 

feelings and community identity, technical information and socio-demographic 

information). 

ii. Distribution phase 

The questionnaire is administered between citizens of the specific context in Essen. The 

survey was conducted online only due to the COVID-19 pandemic situation prevailing in 

Germany during November 2020. For this reason, an online version was defined using the 

SoSci Survey platform (https://www.soscisurvey.de/scorepilots/), since this tool allows for 

the implementation of the question/answer logic. The definition of an action plan allows 

https://www.soscisurvey.de/scorepilots/
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the distributor to select different distribution channels and decide how to distribute the 

questionnaire.  The distribution methods are listed below. 

● Website and newsletter of City of Essen. 

● Volunteers group of the Green Capital Agency Essen. The Green Capital Agency 

Essen wrote a press release with background information about the SCORE project 

and a call for participation in the survey. This press release was published on the 

website of the city of Essen on November 4 and simultaneously distributed via two 

municipal newsletters.  

● The Volunteers Group of the Green Capital Agency Essen consists of volunteers who 

are actively involved in the implementation of climate protection and sustainability 

measures. Around 150 people from this group were informed and invited to 

participate via e-mail. The electricity saving helpers (“Stromsparhelfer”) of the ‘Neue 

Arbeit of the Diakonie Essen’ offer free energy saving advice for private households 

in Essen. An important focus of this initiative is on low-income households. The aim 

is to help citizens to permanently reduce their energy consumption and make a 

contribution to environmental protection. Most of the energy saving helpers 

received state unemployment benefits before working as energy consultants and still 

have a relatively low income today. The “Neue Arbeit of the Diakonie Essen” asked 

the electricity saving helpers to participate in the online survey. 

iii. Data pre-processing and analysis 

In this paragraph, the methodology for a first general analysis on the data and the clustering 

analysis are described. As previously described for the Susa Valley case study, the actions 

are the dataset cleaning (the removal of unwanted observations, the adjustment of structural 

errors and the filtering of unwanted outliers) and the first analysis regarding the statistical 

description of the responses (highlighting maximums, minimums, mode and median values; 

in addition, the distribution of the answers is shown, mainly through histograms and pie 

charts).  

iv. Clustering analysis phase 

Finally, using the first two sections of the questionnaire, concerning information on attitude 

and willingness to participate and information on feelings and community identity, a cluster 

analysis was performed using k-means, as previously explained for the case study of the Susa 

Valley. 
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4.3.2. Output of questionnaire and cluster analysis 

i. Design phase 

After the questionnaire draft was discussed with several experts in order to define the 

reduced version, it was pre-tested with citizens (citizens not necessarily with training in 

the energy field and knowledge on the topic of energy communities). The questionnaire, 

composed of 30 main questions and divided into four parts (information on attitude and 

willingness to participate; information on feelings and community identity; technical 

information; socio-demographic information) are reported in Appendix C. 

ii. Distribution phase 

The distribution of the questionnaire began on November 4, 2020 and ended on November 

30, 2020. The distribution was influenced by the health emergency determined by the risk 

of infection from Covid-19; for this reason, the dissemination of the questionnaire took 

place only online. The Green Capital Agency Essen implemented a dissemination through 

a press release with background information about the SCORE project and a call for 

participation in the survey. This press release was published on the website of the city of 

Essen on November 4 and simultaneously distributed via two municipal newsletters. On 

the website, the press release was accessed more than 300 times. About 180 subscribers were 

reached via the newsletter 'Rathaus-Report' and about 3,000 subscribers via the 'essen.de-

Newsletter'. In addition, the ‘Neue Arbeit of the Diakonie Essen’ asked about 20 electricity 

saving helpers to participate in the online survey. This was done partly in personal 

conversations and partly via e-mail. 

iii. Data pre-processing and analysis 

The questionnaire answers were accepted in the period between November 4, 2020, 2020 

and November 30, 2020. Due to the several approaches used for the online dissemination, 

it is difficult to accurately determine the number of citizens actually reached.  The total 

number of online responses was determined by the amount of citizens who opened the link 

and started the questionnaire, regardless of whether they completed it or not.  From this, 

the total number of online responses was 169. The completed responses were 102; therefore, 

the overall response rate was 60.4%. 

In the following paragraphs, the obtained results are shown maintaining the same structure 

of the questionnaire. Based on this structure, the results concerning the information on 

attitude and willingness to participate are first displayed, then the results concerning the 

information on feelings and community identity are displayed. 
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The average time for completing the online questionnaire was 15 minutes. The minimum 

time recorded was about 4 minutes, while the maximum time was 1 hours and 44 minutes. 

The interquartile range (IQR) is between 7 minutes (25th percentile) and 13 minutes (75th 

percentile); the second quartile (50th percentile) is about 9 minutes. Time values greater 

than 23 minutes (upper whisker) are highlighted as statistically anomalous; on the other 

hand, for the definition of time as an always positive quantity, any anomalous data, lower 

than the lower whisker (that is equal to 0) cannot be evaluated. In this specific case, twelve 

values greater than the upper whisker were recorded. A detailed check was carried out and 

it showed that they are not to be considered anomalous data since the questionnaire allows 

users to save the given answers and continue it later. Consequently, due to this reason, the 

average completion time is influenced by this possibility of save and recovery. 

In conclusion, the sample is made up of 102 respondents, of which 35.3% are women, 59.8% 

are men, 3.9% preferred not to answer and 1.0% preferred to self-describe. 

First part: information on attitude and willingness. 

This paragraph shows the results relating to the first part of the questionnaire, which 

deepens (i) the interest and the willingness towards renewable energy community projects, 

(ii) the willingness to reduce energy consumption and (iii) the social influence and the 

personal environmental judgment. 

(i) In the interest and the willingness towards RECPs (renewable energy community 

projects), questions aimed at exploring first, a general interest (P1-Q01), then, the interest 

in investing economically (P1-Q12) are analysed, and in Table 23 the main results are 

summarized. Participants were asked to indicate their level of willingness to participate, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 23 - Main questions relating the willingness towards RECP. 

Question (1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

No 

answer 

Q01:  

In principle, I am interested in 

participating in a renewable 

energy community. 

(6) 

5.9% 

(0) 

0.0% 

(10) 

9.8% 

(23) 

22.5% 

(62) 

60.8% 

(1) 

1.0% 

(0) 

0.0% 

Q12:  

I would be willing to invest in 

a renewable 

(5) 

4.9% 

(3) 

2.9% 

(17) 

16.7% 

(41) 

40.2% 

(34) 

33.3% 

(2) 

2.0% 

(0) 

0.0% 
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energy project. 

 

The comparison of the response percentages of each option shows how, as the effort 

required of the citizen increases, the preference shifts towards a lower interest level. Indeed, 

most of the respondents (60.8%) stated that they "strongly agree" and 22.5% stated that they 

"agree" in participating in community projects based on renewable energy. With regard to 

investing in a community project, 33.3% stated that they "strongly agree" and 40.2% stated 

that they "agree". 

To better understand the respondents' point of view, some secondary questions, linked to 

these main questions, have been posed. Specifically, in these questions, the respondent was 

asked to choose one or more options among those proposed. 

The results related to the in-depth analysis of the participation in community projects based 

on renewable energy sources are shown in Table 24 . Based on the answer given to Question 

01, two possibilities arise: 

● if the respondent has declared to “Strongly agree” or “Agree”, they were asked the 

reasons of interest in participating in a renewable energy community (P1-Q02) and 

how they would like to participate (P1-Q03).  

● if the respondent has declared to “Strongly disagree” or “disagree” they were asked 

the reason(s) for their non-interest in participating in a renewable energy 

community (P1-Q04) and what would convince them to participate. 

Table 24 - Modalities, reasons and needs relating to (not) active participation (P1-Q02, Q03, Q04, Q05).  

Strongly agree or Agree 

Why are you interested in participating in a renewable energy community? 

I have an economic advantage (e.g. less energy costs) 49 

I have an advantage in terms of more efficient services. 25 

I have an economic advantage from making a profit. 21 
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I serve my community. 49 

I contribute to the preservation of nature and the planet. 80 

Other. 5 

How would you like to participate in a renewable energy community? 

I would contribute or invest money. 57 

I would contribute my knowledge e.g. in management or energy technology. 14 

I would contribute my free time e.g. to take over tasks within the community. 47 

I would provide surfaces to install energy production systems (e.g. on a roof or a field). 26 

I would take an active role in the management of the renewable energy community. 18 

I would spread information about planned projects/ activities in the neighbourhood and 

recruit new members. 

44 

Other. 4 

Strongly disagree, Disagree or Neutral 
What factors make you not interested in participating in a renewable energy community? 

I don’t have enough time. 1 

I don’t have enough money. 2 

I don’t have enough knowledge or skills. 2 

I don’t know and where. 0 

I would have other disadvantages from participation (e.g. reduction of social benefits). 1 

I prefer conventional energy supply. 0 

I think the bureaucratic burden is too high. 4 

I do not think that such a project is profitable. 3 

I think that such a project is doomed to failure. 1 

I mistrust such projects. 2 

I generally do not want to invest. 2 

I don't know why I don't want to participate. 0 

Other. 0 

What would convince you to participate in a renewable energy community? 

I want to be actively approached and involved by existing renewable energy 

communities. 

0 

I need financial support to participate, e.g. a zero interest loan to finance my 

participation or tax benefits. 

1 

I need and easier way to participate in the energy transition 0 

I need an incentive for my participation 0 

I would like to have the feeling of making a contribution to my social environment 

through my participation. 

0 

I want to feel that through my participation I am contributing to a sustainable lifestyle. 0 

I need something else. 1 

Nothing could convince me to participate. 3 

I do not know. 2 

 

In addition, the willingness to invest economically was investigated among all respondents 

in Question 18. The result shows that 13.7% of respondents expressed a zero-investment 

quota or did not answer, instead 86.3% of the respondents expressed a contribution figure. 
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No constraints were placed in the question and no reference was deliberately inserted in 

order not to influence the respondents’ choice. Considering only the latter percentage of 

respondents, the minimum contribution expressed is 25 €, the maximum contribution 

50000 €; the average is around 10000 €. Furthermore, the average of annual return is 3 years 

and the average year since the investment is paid for itself is 10. 

In addition, the reasons for a non-willingness to invest in a renewable energy project are 

analysed in Question 13. The Figure 21 below shows the main barriers and obstacles 

expressed by respondents. 

 

Figure 21 - Reasons to not investment. 

In Question 06, the participation in the production of energy from renewable sources is 

investigated; as shown in Figure 22, 24.5% of the respondents declared their participation in 

the production of energy from renewable sources; instead, the remaining part (75.5%) gave 

a negative answer. Among those who have declared a current participation, 17 respondents 

are the owner or co-owner of a photovoltaic installation, 4 respondents of a solar thermal 

installation, 4 respondents of a wind turbine, 1 respondent of a biogas plant and 7 

respondents are a co-owner of another type of installation. In addition, regarding the use of 

the produced energy from the renewable energy installation, 6 respondents use energy only 

for self-consumption, 8 respondents use energy only for sale, 10 respondents use energy 

both for self-consumption and for sale and 2 respondents use energy in other ways. 
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Figure 22 - Renewable energy production participation (P1-Q06). 

(ii) First part of the questionnaire concerns the participants’ willingness to reduce the 

energy consumption in buildings, investigating users’ actions to improve the efficiency of 

the building envelope components and the energy plant system, investigating users’ 

behavioural change and, finally, investigating the energy use adaptation to the renewable 

energy production model characterized by volatility. The willingness to improve the 

building energy efficiency is investigated in Question 14; specifically, in Table 25 the 

availability of replacing old appliances (big and/or small appliances) with newer models that 

use less energy is investigated. Participants were asked to indicate their level of willingness, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 25 - Improvement of energy efficiency: replacement of appliances (P1-Q14). 

Question 14: 

In order to reduce energy 

consumption, I am willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

a:  

...exchange older lighting with 

LED lamps. 

(4) 

3.9% 

(2) 

2.0% 

(2) 

2.0% 

(19) 

18.6% 

(74) 

72.5% 

(1) 

1.0% 

(0) 

0.0% 

b: (3) (3) (11) (27) (56) (2) (0) 
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...exchange an older 

refrigerator or freezer. 

2.9% 2.9% 10.8% 26.5% 54.9% 2.0% 0.0% 

c: 

...exchange other older 

household appliances 

(e.g. dishwasher, washing 

machine, oven or 
dryer). 

(3) 

2.9% 

(5) 

4.9% 

(15) 

14.7% 

(31) 

30.41% 

(46) 

45.1% 

(2) 

2.0% 

(0) 

0.0% 

d: 

...exchange older consumer 

electronics (e.g. 

TV or hi-fi equipment). 

(5) 

4.9% 

(12) 

11.8% 

(18) 

17.6% 

(26) 

25.5% 

(39) 

38.2% 

(2) 

2.0% 

(0) 

0.0% 

e: 

...replace an older heating 

pump. 

 

(4) 

3.9% 

(0) 

0.0% 

(12) 

11.8% 

(25) 

24.5% 

(41) 

40.2% 

(20) 

19.6% 

(0) 

0.0% 

 

Furthermore, 94.1% of the respondents declared that they had already replaced all or some 

of the listed equipment; the frequency of the interventions carried out is shown in Figure 

23.  

 

Figure 23 - Frequency of appliances replacement (P1-Q15). 
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Furthermore, the willingness to change the building users’ behaviour is investigated in 

Question 16; specifically, in Table 26 the availability by modifying the use of energy related 

to the use of household appliances and/or interaction with the systems present in the home 

and/or applying specific behavioural practices is investigated. Participants were asked to 

indicate their level of willingness to change behaviour, using the 5-point Likert scale, from 

1 (I strongly disagree) to 5 (I strongly agree). In addition, the possibility to choose the "I 

don't know" option or to leave the answer blank is given. 

Table 26 - Improvement of energy savings: user’s behaviour (P1-Q16). 

Question 16: 

To save electricity, I would be 

willing... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

i:  

...turn off the light, even if I 

only leave the room 

for a short time. 

(3) 

2.9% 

(11) 

10.8% 

(5) 

4.9% 

(24) 

23.5% 

(58) 

56.9% 

(1) 

1.0% 

(0) 

0.0% 

l: 

...use power strips with an off 

switch to avoid 

electrical appliances running 

in stand-by 
mode. 

(2) 

2.0% 

(5) 

4.9% 

(7) 

6.9% 

(12) 

11.8% 

(75) 

73.5% 

(1) 

1.0% 

(0) 

0.0% 

m: 

...use household appliances 

(e.g. washing 

machine or dishwasher) in 

energy-saving 
mode. 

(3) 

2.9% 

(8) 

7.8% 

(7) 

6.9% 

(16) 

15.7% 

(67) 

65.7% 

(1) 

1.0% 

(0) 

0.0% 

n: 

...use household appliances 

(e.g. washing 

machine or dishwasher) only 

when they are 
fully loaded. 

(1) 

1.0% 

(1) 

1.0% 

(4) 

3.9% 

(28) 

27.5% 

(67) 

65.7% 

(1) 

1.0% 

(0) 

0.0% 

o: 

...regularly defrost the 

refrigerator or freezer to 

avoid a layer of ice. 

(0) 

0.0% 

(1) 

1.0% 

(9) 

8.8% 

(33) 

32.4% 

(58) 

56.9% 

(1) 

1.0% 

(0) 

0.0% 

 

Furthermore, 98.0% of respondents declared that they had already applied daily the 

behaviours aimed at energy saving; the frequency of the interventions carried out is shown 

in Figure 24. 
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Figure 24 - Frequency of behavioural change actions (P1-Q17). 

Finally, the energy use adaptation to the renewable energy production model characterized 

by volatility (Question 19) is investigated and the results are shown in the Table 27 below. 

Participants were asked to indicate their level of willingness to stabilise the electricity grid, 

using the 5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In addition, 

the possibility to choose the "I don't know" option or to leave the answer blank is given. 

Table 27 - Energy use adaptation (P1-Q19). 

Question 19: 

To stabilise the electricity grid, 

I am willing to... 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

m:  

...use household appliances 

(e.g. washing 

machine, dishwasher) mainly 

when the 

share of electricity from 

renewable sources 

in the grid is very high. 

(2) 

2.70% 

(16) 

15.7% 

(11) 

10.8% 

(27) 

26.5% 

(43) 

42.2% 

(3) 

2.9% 

(0) 

0.0% 

n: (4) (15) (16) (25) (38) (4) (0) 
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...recharge electrical devices 

(e.g. notebook) 

mainly when the share of 

electricity from 

renewable sources in the grid is 

very high. 

3.9% 14.7% 15.7% 24.5% 37.3% 3.9% 0.0% 

o: 

recharge electrical means of 

transportation 

(e.g. electric car/ scooter/ bike) 

mainly when 

the share of electricity from 

renewable 

sources in the grid is very 

high. 

(5) 

4.9% 

(4) 

3.9% 

(9) 

8.8% 

(25) 

24.5% 

(45) 

44.1% 

(14) 

13.7% 

(0) 

0.0% 

 

(iii) In conclusion, in this first part of the questionnaire, the personal importance of 

environmental protection and safeguard has been investigated (P1-Q21). The histogram in 

Figure 25 shows the responses obtained, highlighting the importance of environmental 

protection for almost all respondents; indeed, 57.8% attribute an importance of +3, 32.4% 

attribute an importance of +2 and, finally, 7.8% attribute an importance of +1. 

 

Figure 25 - Importance of environmental protection (P1-Q13). 
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Second part: information on feelings and community identity. 

This paragraph shows the results relating to the second part of the questionnaire which 

deepens the community/territory perception, in Question 22, through three statements in 

which participants were asked to indicate their level of agreement/disagreement, using the 

5-point Likert scale, from 1 (I strongly disagree) to 5 (I strongly agree). In general, the 

answers obtained, presented in Table 28, show a substantial perception of belonging by the 

respondents to the territory/context in which they live. 58.5% of the respondents stated 

that they agree or strongly agree to feeling connected to the community in which they live. 

In fact, only 8.1% said they strongly disagree or disagree with that statement. The 

remainder stated that they are neutral (29.7%), do not know (0.9%) or prefer not to answer 

(2.7%). In line with what has been described above, 69.3% of respondents agree or strongly 

agree that they have good friends within their community and 65.5% of respondents often 

speak about the community in which they live as a great place to live. Also, for these two 

statements the share of respondents not in agreement is low, the greatest weight is 

determined by those who hold a neutral position, respectively 17.1% and 22.5%. 

Table 28 - Statements on community perception (P2-Q01). 

Statements 

(1) 

I 

strongl

y 

disagre

e 

(2) 

I 

disagre

e 

(3) 

Neutral 

(4) 

I Agree 

(5) 

I 

strongl

y agree 

I do not 

know 

I prefer 

not to 

answer 

I feel strongly connected to the 

community in which I live. 

(3) 

2.7% 

(6) 

5.4% 

(33) 

29.7% 

(36) 

32.4% 

(29) 

26.1% 

(1) 

0.9% 

(3) 

2.7% 

There are many people in my 

community that I consider to 

be good friends. 

(3) 

2.7% 

(8) 

7.2% 

(19) 

17.1% 

(52) 

46.8% 

(25) 

22.5% 

(2) 

1.8% 

(2) 

1.8% 

I often speak of my community 

as a great place to live. 

(5) 

4.5% 

(4) 

3.6% 

(25) 

22.5% 

(46) 

41.4% 

(29) 

26.1% 

(1) 

0.9% 

(1) 

0.9% 

 

iv. Clustering analysis phase. 

This phase concerns the clustering of users taking into consideration the variables 

investigated in the first two parts of the questionnaire (the variables relating to the attitude 

and availability towards community projects based on renewable energy and the variables 

relating to feelings and community identity. The 9 variables analysed are listed below: 

1. Participation in RECP; 
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2. Actual participation  in RECP; 

3. Investment in RECP; 

4. Willingness to reduce energy consumption; 

5. Willingness to save electricity; 

6. Willingness to stabilise electricity grid; 

7. Device installation; 

8. Environmental protection; 

9. Community connection. 

The cluster analysis was performed using R software and, accordingly, the dataset was 

prepared. To proceed with the cluster analysis, it is necessary that the data matrix consists 

solely of numerical values. The variables investigated are ordinal or dichotomous variables. 

The sortable variables have been transformed into a score from 1 to 5, where 1 indicates 

“disagree, not interested, no availability” and 5 indicates “agree, interested, availability”. In 

these questions, "I prefer not to answer" and "I don't know" were among the answer options; 

these have been transformed, after discussion, by assigning a score of 0. The dichotomous 

variables have been transformed into 0/1, where 0 indicates the absence of the investigated 

characteristic and 1 its presence. 

Subsequently, after having prepared the matrix of the observations, the k-means method 

was applied. The first step was the identification of the number of clusters though the so-

called "Elbow" method (see paragraph “iv clustering analysis phase” in 4.4.1). Table 29 shows 

the results obtained for the 4 clusters. The clusters obtained are made up of 14, 63, 23 and 

2 users respectively. 

Table 29 - Cluster analysis result. 

Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Q01 0.5525186  0.3935526  -1.3920351  -0.2561345  

Q06 0.09396047  0.16740084 -0.46642148 -0.56700285 

Q12 0.5272759  0.3036918  -0.9017181  -2.8874630 

Q14 0.05096611  0.31557226  -0.58796095  -3.53573804 

Q16 -0.1196494  0.3978874 -0.6565480 -4.1456041 

Q19 0.06709994  0.43414569 -0.88238365 -3.99787671 

Q20 -1.9212453  0.4875418  -0.1508972 -0.1735318 
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Q21  0.0785883  0.3239763 -0.5437725 -4.5019870 

Q22  -1.0490039 0.4901784 -0.5141847 -2.1844663 

Within cluster sum of squares by cluster: 
[1]  65.94553 233.62028 152.75837  22.35531 

(between_SS / total_SS =  47.8 %) 

 

Cluster 1. This cluster consists of 14 users. In general, they are respondents interested and 

with a positive willingness to participate in community projects based on renewable energy. 

Their will to participate with an economic investment is high. Some citizens are currently 

involved in a form of renewable energy co-production. These users are characterized by a 

very poor connection and sense of pride with the community in which they live and by a 

low level of relationships with other citizens in their community. In addition, they are 

characterized by a good attitude towards reducing energy consumption, towards habitual 

behavioural practices to save electricity and towards adaptation to the renewable energy 

production model characterized by volatility. It is possible to say that this is the cluster on 

which it is essential to pay attention to and define inclusion policies. In this case, it is 

necessary to first improve their sense of belonging and pride towards the community in 

which they live f by developing targeted actions and tailor-made incentives. 

Cluster 2. This cluster consists of 63 users. In general, this cluster is made up of citizens who 

are totally willing and interested in participating in community projects based on renewable 

energy, probably for two reasons:  

• they currently participate, in some way, in the production of energy from renewable 

sources;  

• they are characterized by an excellent connection and sense of pride with the 

community in which they live and by an excellent level of relationships with other 

citizens.  

In addition, they are characterized by a good attitude towards reducing energy 

consumption, towards habitual behavioural practices to save electricity and towards 

adaptation to the renewable energy production model characterized by volatility. In short, 

this cluster is composed by users ready to participate fully in a community project based on 

renewable energy.  No training is needed for them;  being the most populous cluster, on the 

contrary they can be the ones to spur other clusters. 

Cluster 3. This cluster consists of 23 users. In general, they have a low interest in community 

projects, and their connection with the community in which they live is low. Also, they do 

not have a good attitude towards reducing energy consumption, towards habitual 
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behavioral practices to save electricity and towards adaptation to the renewable energy 

production model characterized by volatility. For this cluster it is necessary to have 

adequate training and define inclusion policies. In this case, it is necessary to first improve 

their sense of belonging and pride towards the community in which they live.  

Cluster 4. This cluster consists of 2 users. These users are not interested in participating in 

a RECP in any capacity, and they disagree with undertaking actions aimed at improving 

energy efficiency and in undertaking new behaviours aimed at energy saving. These users 

are characterized by a very low level of connection and sense of pride with the community 

in which they live; in the same way, even the relationships with other citizens are negative. 

Given their clear position it would seem that there is no way to change their thinking. From 

the perspective of optimizing resources, it would be best to focus on the clusters with a 

proactive attitude, and at the same time study tailor-made policies for this cluster, not 

forgetting the help that citizens (e.g. belonging to cluster 1) can give in this sense.  

5. Stakeholders involvement 

Different workshops have been organized in two pilot case studies of Susa valley and 

Litoměřice. The aim of these workshops was to involve the relevant stakeholders both 

public administrative and citizens to share the SCORE research activities and raise their 

awareness about the possible benefits of energy communities. However, the main objective 

was the co-creation of future scenarios for the definition of an energy community in pilot 

case studies. It is notable to say that the workshops have not been held in Essen case study 

since this pilot was the new one. Into this, separate working meetings have been organized 

to inform the stakeholders. 

5.1. Susa Valley 

5.1.1. Storytelling workshops set-up 

The Politecnico di Torino (PoliTo), in collaboration with La Foresta Soc. Coop., Consorzio 

Forestale Alta Valle di Susa, Unione Montana Valle Susa and the Cooperativa Sociale 

AMICO, conducted two workshops in the Susa Valley with the following objectives: 

● Sharing the research activities and results of the SCORE project with the Susa Valley 

community; 

● Raising awareness among stakeholders about the possible benefits of energy 

communities; 

● Co-creating of future scenarios for the definition of an energy community in the 

Susa Valley shared by all stakeholders. 
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These objectives led to engaging the stakeholders in the project with the aim of fostering 

co-ownership in renewable energy sources and boosting commitment. The workshops took 

into consideration that the energy communities promoted by the SCORE project seek to 

involve and benefit all local stakeholders (citizens and public bodies) through democratic 

participation, highlighting the inclusion of women and low-income households. 

Along these lines, a preliminary workshop was carried out (see Section 3). This meeting was 

proposed as a preliminary stage, to identify stakeholders (especially vulnerable citizens, e.g., 

low income, unemployment, and single mothers) and invite them to participate later in the 

workshops. Within a semi-structured debate, the aim of this preliminary stage was, 

therefore, to give them some fundamental notions about the project topic and create a 

constructive debate. 

Afterwards, in the beginning of February 2020, the workshop was configured as a single 

physical meeting in a municipality facility in Bussoleno, in the Susa Valley. It was designed 

as a workshop consisting of all stakeholders, in order to present the SCORE project and to 

make work groups using the Storytelling method. However, due to the social distancing 

COVID-19 restrictions during that period, the physical version of the workshop was 

switched to a virtual one. 

In order to increase the organisation efficiency, the workshop was divided into two days 

involving different focus groups of stakeholders from Susa Valley municipalities: 

● The 1st workshop was held on the 17th of April 2020 involving public administration 

members (e.g., mayors, public entities, SMEs); 

● The 2nd workshop was on the 23rd of April 2020 involving citizens. 

Initially, the participants were contacted and enrolled by local intermediators (e.g., the 

social cooperative AMICO) through phone calls and e-mails. During the workshops, the 

PoliTo team implemented a specific Research Design (RD), storytelling, to aid the 

participants with the creation of scenarios by providing a guide, which was flexible for 

different end users and types of action. Additionally, the ad-hoc WebGIS was developed as 

a visualization tool with the aim of facilitating the participant engagement into the 

definition of the energy community scenarios. 

The two online workshops were made through the ZOOM Video Conferencing platform. 

This platform allows for information transference through files, screen, voice, and webcam 

sharing. Along with it, the online survey Google Forms was used to compile real time 

responses from the participants and to make the workshops more active and participative. 

The Google Forms online surveys were created previously, and a shared link was generated 
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to facilitate the online and real time access for the participants. Figure 26 shows the first 

survey that was shared with them to compile in the introduction, in order to know them 

better and understand their demands. It requested their email address; complete name; 

entity or role; which city they work for/in if they were from public administration; the 

residence city; and which heating system they have at home. 

  

Figure 26 - The Google Forms template used during the workshop introduction. 

In this way, the workshops were divided into four main parts and the online Google Forms 

surveys were used each time as a tool to interact better with the participants: 

1. To familiarize with them, to collect personal information and their residence heating 

system. 

2. In the first working group section, during the application of the Storytelling 

methodology about the current scenario in the Susa Valley, it asked them to briefly 

create a character and describe their typical day regarding their thermal energy 

habits. Later, they were asked to list five main problems about the use and 

management of energy. 

3. In the second working group section, during the storytelling of the future scenario, 

participants were asked to imagine their characters in an eventual scenario after the 

installation of energy communities in the Susa Valley and after they became co-

owners of the energy management. 

4. On a plenary session to discuss and define collectively some strengths and 

weaknesses of the energy communities’ project. 
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It is meaningful to note that for the second workshop (citizens’ type) a small modification 

was made: while the creation of the future scenario through storytelling was collective for 

the public administration, for the citizens it was changed to an individual story spine. 

Collective here means that, through the coordination of the workshop’s mediators, the 

public administration participants elaborated together their future scenario along with 

some discussions. Instead, in respect of the second workshop, the citizens elaborated 

separately their own story, submitted it through the Google Forms survey and after the 

discussion happened regarding each story. This change provided a better interactivity 

between the participants in the plenary session in respect to the illustration of the stories. 

Furthermore, in the elaboration of the weaknesses and strengths afterwards, the discussion 

was more enriched. 

Furthermore, to help the end users and, essentially, the participants of the workshops, a 

visual tool was developed to support the identification of the preferred energy efficiency 

solutions. As explained in section 2, an interactive WebGIS for the pilot of Susa Valley was 

developed by giving the impact estimation on buildings' energy efficiency in the pilot 

projects and the main information about them. 

To create the WebGIS tool, three main steps were executed, which are summarized in Figure 

27. It identifies each step and their main contents carried out to construct the interactive 

tool. 

 

Figure 27 - The three steps of the WebGIS development and its contents. 

Firstly, the essential database was collected through the Geographic information System 

(GIS) free open-source QGIS (3.4. version). The input data for the development of the 

database were composed in two levels: (a) the municipality level (e.g., municipality 

perimeter) from the ISTAT (Italian National Institute of Statistics) 2011 national Census 

database; and (b) the buildings level (e.g., building geometrical information, first floor 
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typology) from BDTRE (Base Dati Territoriale di Riferimento degli Enti) 2018 regional 

cartographic database. The background of satellite imagery was obtained from the QGIS 

plugin Google Satellite. 

Secondly, among those data, only data related to the project’s pilots, the municipalities and 

the buildings, was filtered. It was created with just one spatial layer (shapefile) with all the 

filtered merged data. All other main information about the buildings were successively 

integrated into the pilot case studies with the information retrieved from the technical 

dossiers (D 3.1). Figure 28 illustrates these two steps with the data collection and the GIS 

data framework, which overlapped the filtered data and the information from the dossiers. 

 

Figure 28 - The first two steps of the WebGIS visualization tool creation. 

Thirdly, the interactive WebGIS was created utilizing the "qgis2web" plugin tool. It was 

configured for a better comprehension through a HTML format output, to facilitate the end 

user discussion. It can be accessed by everyone and simultaneously. Concerning the 

previous information added to the file from the dossiers, only the main information for the 

pilot was highlighted. It gives an overview of the building plan for each city (e.g., use, 

consumers) in a “pop-up” form and a current estimation of the pilot’s energy efficiency (e.g., 

CO2 emissions). In the annex PDF, it gives an energy impact estimation after the 
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refurbishment. Figure 29 shows in detail the tool (on the left) and the main information (on 

the right) gathered after an analysis of the dossiers/deliveries of the project. 

 

Figure 29 - The WebGIS visualization tool (on the left) and the main information added for each municipality (on the right). 

Figure 30 shows the use of this visualization tool during the online workshop for the 

citizens. It helped the participants to visualize the research activities and the SCORE project 

results. With this tool they could visualize the current and future energy scenarios, after 

the installation of RECs in their community. Therefore, it was a simple way to share with 

the stakeholders what has been done so far and to boost their perception of the possible 

benefits of the project. 

 

Figure 30 - The WebGIS visualization tool during the workshop for the citizens. 
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The PDF documents for each pilot municipality were elaborated following the dossiers’ 

assessment and the results evaluation through the PROMETHEE method. It contains the 

following information, divided in three columns: 

● The main current problems regarding the energy efficiency and retrofitting of the 

pilot (e.g., emission of fossil fuels combustion for energy generation, obsolete heat 

generation technology, loss of energy due to opaque housing materials...). 

● Suitable retrofit proposals for the pilot (e.g., replacement of the boilers with a unique 

biomass-fired one, regulation retrofitting, insulation of walls/ slabs and replacement 

of windows) and the selected retrofit for the project.  

● The main benefits of the selected retrofit in relation of: decrease of the primary 

energy consumption (kWh/year); decrease of the global emission of CO2 (kgCO2eq); 

and finance benefits such as payback, public incentives, investment costs, material 

costs, labour cost, and labour cost by a social cooperative. 

Figure 31 illustrates the PDF made for Oulx, one of the Italian pilots. 

Figure 31 - PDF document containing the main research findings of the pilot Oulx. 

Thus, these tools proved to be an easy way to foresee the implementation of the energy 

communities and demonstrate the research developed so far. The Google Forms surveys 

were essential to interact with the participants in the online workshop model, aggregating 
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their stories and answers at the same time so they could look at other participants’ answers. 

It enabled us to use the storytelling methodology and to still carry out the workshops during 

the unprecedented situation of COVID-19. Besides that, the webGIS tool conveyed the data 

in a location-based information way that the participants could absorb and leverage the 

insights for a greater decision making. It permitted us to present the information in a way 

to keep it simple and to initiate a good foundation for the storytelling methodology 

afterwards. 

5.1.2. Storytelling workshop outputs  

Public administration workshop. The first workshop was on 17th April 2020 with six 

participants from the public administration of the Susa Valley. Members of the SCORE 

project supported and moderated the workshop the entire time, making sure that everyone 

had a voice and could participate equally. The participants were contacted through the 

known local authorities via e-mail or personal contact. Following an agenda, the workshop 

lasted four hours with three main sections: the introduction and the application of the 

Storytelling method for the current and future scenarios. 

In the introduction, it briefly explained the project topics and the main research completed 

so far. The workshop started asking the participants to answer the first Google Forms survey 

about their heating system. The public administration (mayors/technicians) participants 

were from different entities/roles and municipalities of the Susa Valley: Susa, Gravere, Oulx, 

San Giorio di Susa, Almese, Avigliana and Venaus.  

Besides that, the participants provided an answer about the source of their residence heating 

system, selecting from autonomous biomass, diesel oil, gas or a hybrid system that combines 

more than one type (i.e., gas boiler + wood fireplace, heat pump + boiler, etc.). Most of the 

participants have an autonomous gas system or an autonomous biomass system. Figure 32 

shows the participants in the public administration workshop at the ZOOM Platform 

(online). 
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Figure 32 - Public administration participants of the online workshop. 

After the introductory part, the second part was designed to collect the individual 

storytelling about the current energy scenario in the Susa Valley. In this way, the 

participants were asked to complete the second online survey, which was the first part of 

the story spine. They created a character or even used themselves as an example and 

answered some questions about the character’s typical day in relation to the use of thermal 

energy and some problems regarding it.  

Figure 33 illustrates the written storytelling from one participant of the public 

administration workshop. In this example, the character is a man (34 years old) from Venaus 

and a local administrator working as a territorial planner. He wants to have a more 

sustainable consumption of the local resources and he thinks that this "should be an added 

value of living in the Susa Valley". In his typical day, he goes to work in Turin by car and 

when he returns home, he turns on his wood-fired boiler. His main concerns are the energy 

efficiency of Susa Valley’s housing; the poor public transportation system; and the lack of 

energy incentives and cost savings investments in the area. 

Workshop PUBLIC ADMINISTRATION (17.04.2020)  

The creation of the Energy Community in the Susa Valley 

STORY SPINE 01 - Current Scenario 

 

In the Susa Valley there is a  ______________________________________________ 

(citizen/expert/member of the public administration) who lives in the region. 

Describe the character in terms of age, career, job status, etc. Maximum 5 lines. 
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In the Susa Valley, there is a 34-year-old local administrator, named Artuso, who is a territorial 

planner. He would like to use the resources where he lives and works in a more sustainable and 

healthier manner. In a way to be respectful to the environment and more resilient to changes. 

Moreover, he believes that the resources consumption should be dynamic regarding the 

knowledge networks and well-being, and in an awareness and enriched context of the 

opportunities and limits of social relationships and the mountain context. These should be an 

added value of living in the Susa Valley. 

From the point of view of the use of thermal energy, your typical day is ... 
Describe the typical day of the character illustrated in step 1 by focusing the story on its energy habits with 

respect to the heating system. Maximum 10 lines. 

Every day Artuso goes to work in Turin with his own car, taking about one hour to go to his 

work and one hour back on the return. When he returns home, he turns on his woodburning 

boiler which supplies heat for the whole unit where he lives. 

For __________________________ (name of the character) the main problems (max 5) that it 

encounters regarding the use and management of energy are ... 
List a maximum of 5 issues that you believe would be important to solve from the point of view of energy 

for heating. For example: expenses, transport of energy, etc. 

For Artuso the main problems are: 

- In the Susa Valley context, the real estate assets are mostly energy inefficient; 

- The inefficient transport system: it does not meet the needs of residents and tourists and they 

are outdated transport facilities (private and public); 

- Despite having sufficient energy production facilities to meet the total needs of the 

Valley, there are no incentives or cost savings investment in the area. 

 

Figure 33 - Current scenario written by one participant from the public administration workshop. 

The stories were analysed by reading them several times and highlighting their main 

affirmations. By doing this, it was possible to understand their answers more in depth and 

correlate their answers between the other participants, and also from the other workshop 

with the citizens. Regarding the other stories from the participants of this workshop, it is 

possible to make some remarkable and brief comments. The participants were classified 

afterwards in numbers, to preserve their identity.  

For the first question, Participant 02 (or more shortened, P2), wrote about a man that works 

in the energy sector. As he has two daughters, he thinks in "a better future for the new 

generations" regarding the energy system. He also knows that through his work he can help 

to construct a better environment and, therefore, support the energy transition for his 

daughters’ future. P4 character is a municipality mayor who has "serious economic 
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difficulties", intensified in this period of COVID-19 and post austerity. Besides this, he is 

worried that he has to buy a large amount of diesel every year to provide heat for a 

municipality school. 

When illustrating their characters’ typical day in the second question, some participants, as 

P1 and P3, commented about renewable energy sources (wood and/or solar PV) used to 

heat their house/offices. They also mentioned the use of different "modals" to obtain energy. 

P3 said that he, as a "freelancer and topographic technician", lives and works in the same 

house. He "isolated his house externally through a cover and pvc windows with 22 mm 

double glazing", showing that he is aware of energy efficiency measures. Moreover, the 

participants also commented about their systems control, when they usually turn on and 

off the systems. P5 gave several examples of energy uses in her typical day and how she 

already uses a wood stove to heat her house. She commented that she learned to turn on 

the stove in "wood energy seminars". This information was used to elaborate some 

recommendations at the end of the thesis based on the characters’ experiences. 

Moreover, in the last question, the public administration participants mentioned some 

problems they encounter when they use energy and in energy management. Most of the 

problems were about technical issues, as energy storage (i.e., P3 said that the main problems 

are "collecting the large amount of heat produced by the heating system in summer to be 

able to use it in winter"), distribution of heat supply (P1, P5) and energy efficiency 

improvement (P1, P5, P6). On the other hand, some talked about the lack of incentives (P1, 

P4) and bureaucracy (P2) in the Susa Valley. P5 was concerned about environmental issues 

such as "control of stove emissions" and necessity to "check the forest’s ability to respond to 

wood requirements". In the end, some participants also gave some suggestions to overcome 

the mentioned problems. P4 said that as a mayor, he was thinking to address some taxes in 

the energy bills to reduce consumption. In order to have an answer to citizens 

"economically and ecologically sustainable" to overcome the financial issues and high 

consumption of diesel in his municipality. 

After this first story spine, during the plenary section, participants were asked to share the 

stories and their daily life behaviour, regarding thermal energy in the current scenario in 

the Susa Valley. Some participants illustrated these scenarios and discussed how thermal 

energy influences their daily choices. This contributed to the discussion among the 

participants, where they could find similarities between themselves, but also disparities, 

which allowed for new interpretations. Figure 34 shows the moment where one participant 

from the public administration workshop was telling his story to other participants. 
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Figure 34 - Plenary session with one participant illustrating his current scenario story. 

Following the individual creation of the current scenario, a co-creation scenario was carried 

out, which was supported by the SCORE group moderation. This second story spine was 

designed with the aim at creating collectively a future scenario for the energy community 

in the Susa Valley. The moderators asked how the participants’ typical day would be after 

becoming a co-owner of the REC system. As they were public administration members, 

they co-created one collective and participatory story from their point of view in relation 

to the energy community. Figure 35 illustrates the future scenarios discussed. Most of them 

were linked to the transfer of energy management from public administration to a co-

ownership model, involving citizens participation. This would give more time "to work in 

other things for the public administration" as the "energy community will be managed by 

someone else". Moreover, they said that REC will "free" them from "domestic 

commitments" and it will give energy security with "stabilized prices", giving support to the 

public administrators. In the end, they said that EC will "address and enforce the concept 

of community". 

Workshop PUBLIC ADMINISTRATION (17.04.2020) | 

The creation of the Energy Community in the Susa Valley 

STORY SPINE 02 - Future Scenario 

One day, in the Susa Valley, an energy community was created and _______________ (name 

of the character) became co-owner of the energy management. Consequently, his typical day 

will be like this. 

Imagine a future scenario in which the energy community is a reality and describe the typical day of a 

character belonging to this energy community. What is expected from the energy community? 

For us, it is expected to have the following future scenarios: 

1- More time dedicated to the management of the plants entrusted to other subjects (more time 

to work in other things for the public administration); 



SCORE – Supporting Consumer Ownership in Renewable Energies – H2020 

  

97 

 

2- The energy community will be managed by someone else, the citizens (users) will be 

only the supervisor/ co-owner. 

3- Regarding the independent houses (that have their own autonomous energy source), 

they will be the users who have the greatest differences in their typical day. They will 

change from autonomous management to centralized management. Therefore, they will 

have less effort in energy management, and it will be entrusted to others. 

4- It will free yourselves (public administration) from domestic commitments; we will have 

stabilized prices; and we will have security that the service will be done as it is entrusted 

to others but, at the same time, we can check if the work has been done. 

5- It will address and enforce the concept of community in the Energy Communities (EC). 

6- It will give support for the public administrators. 

 

Figure 35 - Future scenario written by participants from the public administration workshop. 

In a way to illustrate the stories of participant P1 during the workshop, Figure 36 represents, 

in a type of illustration drawing, those scenarios (current and future). In the first scenario 

on the left, it describes his daily life and his main energy problems regarding the current 

situation in the Susa Valley (no incentives and no energy efficiency in the buildings). After 

that, on the right, the drawing illustrates his future scenario. It shows what he thinks it 

would look like after the energy community has been deployed. He could have more time 

to engage in different types of administrative issues in the city when energy issues would 

be managed by a consortium made up of public and private partners. 
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Figure 36 - Illustration of the story narrated by the public administration participant in the creation of the current (left) and 

future (right) scenario of the renewable energy community in the Susa Valley, Source: Made by Authors and Igor Terror. 

In this way, the next story spine was to ask them which are the strengths and weaknesses 

they think this energy community could have in regard to energy management. Different 

points of views and perspectives were listened to and written. The information collected is 

an example of how the stakeholders comprehend the project, and which are the meaningful 

characteristics of the energy community for them. Table 30 illustrates all the weaknesses and 

strengths addressed by them. 

Table 30 - Strengths/ Weaknesses points addressed by the participants of the Public Administration workshop 

Strengths Weaknesses 

1-    Use of local resources 

2- Creation of a sense of community among the 

citizens 

3- Rationalization of consumption 

4- Increase of security in energy management 

5- Reduction of energy expenditure 

6- Energy autonomy for the electric (car park) 

7- Forest management 

8- Rationalization of other renewable energy 

sources (photovoltaic, hydroelectric, ...) than 

existing systems. Solving the problem of 

characteristic discontinuity of renewable 

energy 

9- Decrease in air pollution 

10- Social aspect, attention to vulnerable 

groups (social inclusion) 

1- Conversion costs: what sources can be use 

and how much should be investing 

2- Operating costs 

3- Logistics (e.g., distance from the plant) 

4- Difficulty in establishing the Energy 

Communities (EC) 

5- Bureaucratic-normative issues 

6- Critical points in the beginning of the EC 

(e.g., social inclusion: it is not automatic; it has 

difficulties due to the land poverty) 

7- We need to have good communication: the 

benefits must be understood among the 

citizens. We must motivate! 

8- Internal management with different 

stakeholders. Those who manage must know 

how to mediate people’s interests with 

different objectives (citizens, private, public 

etc.) 

9- We need to know how to manage a forest 

 

Citizen workshop. The second workshop was on 23rd April 2020 with eleven participants, 

citizens from the Susa Valley municipalities. Members of the SCORE project supported and 

moderated the workshop the entire time, making sure that everyone had a voice and could 

participate equally. The participants were contacted during the preliminary meeting and 
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through the known local authorities via email or personal contact. Following a similar 

agenda to the previous workshop, this workshop lasted four hours with three main sections: 

the introduction and the application of the Storytelling methodology for the current and 

future scenarios. The citizens were all from the Susa Valley region, but mostly from the 

cities Susa, Bussoleno and Chianocco. Their residence heating systems are autonomous 

biomass or gas; a hybrid system that combines more than one type (Gas boiler + wood 

fireplace, heat pump + boiler, etc ...); or none of them. Most of them had the hybrid system, 

followed by the autonomous gas system. Figure 37 shows the citizen participants of the 

online workshop on the ZOOM Platform. 

 

Figure 37 - Citizens participants of the online workshop. 

After that, the methodology and the objectives of the workshop were explained for the 

participants. Figure 38 shows this moment, when the objectives of the workshop were 

presented: sharing the project research outputs with the Susa Valley community; creating 

awareness among them about the project benefits; and co-creating scenarios to define the 

energy community in the Susa Valley that is shared between all stakeholders. Afterwards, 

instructions were given about the workshop and, in particular, about the Google Forms 

surveys tool, the Storytelling methodology and the plenary sections during the discussions. 
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Figure 38 - Objectives being illustrated during the workshop. 

Following the introduction, the second and third Google Forms surveys were about the 

construction of the current and future scenarios using the methodology of individual 

storytelling. Although in the first workshop the construction of the future scenario was 

collective, as explained in section 5.1, in this second workshop it was individual. Therefore, 

they discussed their stories in the plenary section afterwards and we had more time for 

discussions and personal insights. 

Figure 39 shows a written story of one citizen participant, Participant 1 (P1), about the 

current scenario. He is a citizen from Chianocco, in the Susa Valley. He works as a farmer 

with fruits and vegetables and at night he goes to dinner and "really likes this moment with 

his family". He has energy saving devices at his home and working place and in this way, 

he can schedule the heating time of his boiler for the morning and during the meals (lunch 

and dinner) at home "to be warm and comfortable for his family members". He already uses 

renewable energy sources as photovoltaic panels and "energy-efficiency home appliances". 

However, for him, the main problem regarding the use and management of energy is to 

have money to invest and implement these energy saving technologies. As he states that he 

does not have "the possibility of obtaining funds to strengthen his ideas regarding energy 

savings". 

Workshop CITIZENS (23.04.2020) | The creation of the Energy Community in the Susa 

Valley 

STORY SPINE 01 - Current Scenario 

Residence City of the participant: Chianocco 

 

In the Susa Valley there is a ______________________________________________ 

(citizen/expert/member of the public administration) who lives in the region. 

Describe the character in terms of age, career, job status, etc. Maximum 5 lines. 
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Ernesto is an honest citizen of the Susa Valley who works as a farmer. In the morning he 

wakes up early and goes to work in the fields of small fruits and vegetables. In the afternoon he 

takes care of the administrative part of his business. In the evening he returns home to his family 

for dinner. Ernesto really likes this moment with his family with the sharing of their day. 

From the point of view of the use of thermal energy, your typical day is ... 
Describe the typical day of the character illustrated in step 1 by focusing the story on its energy habits with 

respect to the heating system. Maximum 10 lines. 

Ernesto sets up the boiler to turn on at 5:00 in the morning in the winter to allow the house to 

be warm and comfortable for his family members. He also scheduled the heating for lunch time 

and dinner. Ernesto has purchased energy-efficient home appliances over the years. He has a 

photovoltaic system on the roof of the house and on the company building. For the summer, he 

uses a heat pump to cool the rooms. 

For __________________________ (name of the character) the main problems (max 5) that it 

encounters regarding the use and management of energy are ... 
List a maximum of 5 issues that you believe would be important to solve from the point of view of energy 

for heating. For example: expenses, transport of energy, etc. 

For Ernesto the biggest problems are the possibility of obtaining funds to strengthen his ideas 

regarding energy savings. He would also like to install a turbine (hydroelectric power plant to 

produce energy for his packaging works, etc.) in the land where he works but currently, he does 

not have the money to do it. 

Figure 39 - Current scenario written by one participant from the citizens workshop. 

Following the same methodology of the first workshop, the stories were analysed by reading 

them several times and highlighting their main affirmations. The participants were 

classified in numbers, to preserve their identity.  

For the first question, Participant 11 (or more shortened, P11), wrote about a man that 

works in a company and it is "sensitive to environmental issues". He is considering "the 

possibility of changing the heating method" and for this means, he will purchase a pellet 

stove. This choice is because he may be able to purchase collectively with his company 

colleagues a wholesale pellet. Moreover, P3 is a man, a freelancer, that considers himself 

"active in the socio-cultural context of the area", and he was the only participant that later 

comments about a "political-business lobby" that imposes "strategic choices" for the 

community, without collective input? and weights decision makings. Besides this, P5 is a 

woman, who "does not have much time to explore topics that interest her... She is always 

so tired!" However, "heating is a big concern for her, both from organisational and an 

economic point of view". P6 is a man who starts building a "semi-total energy 

independence", although he has a big opposition by "many people and mainly his relatives". 
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Telling their daily energy habits in the second question, P2 says that he "likes to stay in a 

warm environment" and because of this, he turns on his heating. P3 lives in an apartment 

with his family and through his "independent natural gas" heating, he "programs the 

temperature of the local according to the requests of the family members". P4 is a woman, 

who has a pellet fireplace and keeps it on all day and in the evening, she also turns on the 

wood stove. P5 has a wood-fired boiler and a gas boiler that she interchanges as needed. "As 

the wood source is given to her, she prefers to use the wood stove". However, she does not 

have a regulation system and a thermostat, and it heats up every day. But she says that in 

this way "she never stays in the cold". P6 has fun understanding the energy "real operating 

feasibility". He thinks that energy savings is a "form of pension" and it is an investment that 

will "lead to well-being". P9 is a young man, owner of a restaurant in the Susa Valley. He 

uses a gas boiler and spends "too much money". And to shift this situation, he "changed 

several utilities", slightly improving his last situation. P8 does not have a good system of 

heating and his dream is to go home and find a comfortable temperature to stay with his 

partner. P9 and P10 have a heating program system and thermostat. 

For the last question about use and management of energy, as for the first workshop, this 

workshop also had several regarding technical issues. For example, the issue of programing 

the system effectively (P2, P5, P7, P8), the home appliances without energy efficiency (P2, 

P5, P7), without a proper place to store their wood sources (P2) and also the quality of the 

wood used make the house unable to remain warm during the day (P8). However, in this 

workshop the complaints about political and financial issues were higher. P3 said that 

because the energy sources are centralized, the lobbies control more of the systems. He also 

comments about "the complexity and low transparency of tariff". P11 says that the source 

of the boiler is expensive and it "requires refuelling by a company that must be notified days 

before". P5 states that "energy and above all, heating, should be a right for all people". She 

says that the gas bills are really high and "through her work she gets to know a lot of people 

who are unable to pay gas and electricity bills". She thinks "people should become more 

aware of the processes that allow them to have energy in your home and understand how 

a system works". P10 also complained about the management fees that are charged on the 

bill. Moreover, P8 says that he and his partner would like to buy or renovate their house, 

but "the precariousness of the work does not allow them to face this expense and (because 

of the bureaucracy) they are not able to access incentives". P4 claims about the 

environmental issues and social issues of having an energy company not from the region, 

the energy "comes from far away and it gives work to people far away". Also, this energy 

can be produced in countries where the "environmental pollution is underestimated". 

After the writing of the current scenario stories, a plenary section was made, and the 

participants were asked to share their stories and explain their daily life behaviour regarding 
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thermal energy. Some people illustrated it and talked about how thermal energy influences 

their daily choices as a citizen in a Susa Valley municipality. As for the first workshop, this 

contributed to finding similarities between them (e.g., same economic issues; same 

behaviour regarding the heating methodology of their homes with hybrid systems to spare 

money). Or even some disparities (e.g., the use only with biomass or the hybrid system) 

that allow new interpretations by sharing challenges and experiences. Figure 40 shows the 

moment where one citizen was telling his story for other participants. 

 

 

Figure 40 - Plenary session with one participant illustrating his current scenario story. 

Following the creation of the current scenario, another storytelling was applied to create a 

future scenario for the energy community in the Susa Valley. Figure 41 illustrates a scenario 

made by one participant of the citizens’ workshop. He says that now (after the installation 

of the energy community) he finally managed to install the hydroelectric plant he wanted 

for a long time. He has "fulfilled his dream" and he is "very happy with this innovation". He 

is now a "part of the energy community" and as the technology is super productive, he can 

also produce energy for his neighbourhood. 

Workshop CITIZENS (23.04.2020) | The creation of the Energy Community in the Susa 

Valley 

STORY SPINE 02 - Future Scenario 

Residence City of the participant: Chianocco 

 

One day, in the Val di Susa, an energy community was created and ____________________ 

(name of the character) became co-owner of the energy management. Consequently, his typical 

day will be like this. 
Imagine a future scenario in which the energy community is a reality and describe the typical day of a 

character belonging to this energy community. What is expected from the energy community? 
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Ernesto is part of the energy community of the Municipality of Chianocco. He finally fulfilled 

his dream of installing the hydroelectric power plant on his land, to produce electricity for his 

packaging processes, etc. He is very happy with this innovation also because the turbine he 

installed is more powerful than he had dreamed 10 years ago, so with this new turbine he can 

also produce energy for some of his neighbors. 

 

Figure 41 - Future scenario written by one participant from the citizens workshop. 

Although three participants of this workshop did not participate specifically in this story 

spine (P5, P10 and P11), it was possible to obtain great stories from the remaining eight 

participants. P2 said that although he does not have a lot of savings and did not make a large 

investment, he still joined the energy community. He has been able to "install thermostats 

to optimize the heating" and he could reduce his fuel consumption, P3 invested 5.000 euros 

in the energy community. He said that it was difficult to find an agreement and decision 

making between the multiple project stakeholders. And despite the investment, it did not 

"produce significant direct economic results", he already sees results both locally and supra-

local". "People are employed in the production chain and in construction", the "confidence 

has also increased in the future" and there is "a long-term economic advantage". The house 

of P4 is warmer and more comfortable now, but the cost of heating has not gone down. P6 

commented that the EC did not disrupt his life, because he is "enjoying the energy saving, 

energy production and the satisfaction of using a free source". He said that it is "something 

to teach and encourage men". He has extra security and respects the environment, by 

consuming less resources. P7 would like that the excess of energy produced (e.g., from her 

photovoltaic panels) to remain in the territory and "maybe it would be stored and 

redistributed even in the evening". She would also like that through the EC, she had more 

access to "precise and simple information" or even "more access to subsidized loans". With 

the EC, P9 could solve his problems and did not need to close his business, because he 

integrated his boiler with solar panels and insulated his house. P8 said that he is "now a 

member of the energy community". He wakes up in a "heated environment" and "pollutes 

less". As the bills are a little lighter, "he can go out for dinner in the restaurant of his city 

and therefore make more money run inside the community". He also thinks that EC is a 

"small step towards the realization of a wider idea of community", that could be also 

extended to creation of agricultural communities. 

Figure 42 represents the scenarios (current and future) described by participant P1 of the 

citizens workshop. In the first scenario, on the left, he describes his daily life working in a 

farm and his administrative business, having dinner with his family. He has a heating 

system and energy efficiency appliances, as solar panels. But, he is still thinking of 

implementing more sustainable devices, although he does not have any funds or money to 
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invest in it. Afterwards, on the right side, in the creation of the future scenario he imagined 

the implantation of his sustainable ideas in his land and an energy share between the 

community. 

 

Figure 42 - Illustration of the story narrated by the citizen participant in the creation of the current (left) and future (right) 

scenario of the renewable energy community in the Susa Valley 

Following the scenarios creation for the community energy in Susa Valley, a discussion was 

carried out by the SCORE group with the participants in order to illustrate some of the 

written future scenarios and potential conflicts, doubts, or certainty. In this way, the next 

step was to ask them which are the strengths and weaknesses they think of this energy 

community. As in the first workshop, different points of views and perspectives were 

listened to and written. This information was aggregated at the same time with a Google 

survey and in the end, it gave the group an idea of how the stakeholders comprehend the 

project, and which are the meaningful characteristics of the energy community for them. 

Table 31 illustrates all the weaknesses and strengths addressed in the workshop with the 

citizens. 

Table 31 - Strengths/ Weaknesses points addressed by the participants of the citizens’ workshop 

Strengths Weaknesses 

1- Cost reduction 

2- Better use of energy 

1- Shared decisions (element of uncertainty) 
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3- Better comfort 

4- Possibility to use in the production chain 

5- Transparency of information 

6- Better management of consumption 

7- Use of local resources 

8- Better environmental conditions (external) 

9- Investment confidence (following precise 

information) 

10- Less dependence ("release") from large energy 

multinationals 

11- Not just biomass! Openness to various energy 

sources 

2- Investment in non-owned properties (for how 

long?) 

3- Innovation of the Energy Communities (EC) 

model (e.g., regulatory point of view)  

4- Proximity of buildings (essential for thermal 

energy, no problem for electrical energy) 

 

The stakeholder’s involvement in the workshops can be analysed after the assessment of 

the online surveys and the participation during both workshops. Firstly, in the 

introduction, the participants had to answer the survey about their personal information 

and residence heating system. The participants were mostly all from the region of Susa 

Valley, having the maximum (two citizens and one public administration) from the city 

of Susa. Figure 43 shows their city of residence in both workshops. In this way, these 

workshops covered a considerable part of the Susa Valley and it was possible to 

understand different points of view regarding different locations of the stakeholders. 
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Figure 43 - Number of participants per residence city of both workshops 

Secondly, the participants answered what was the source of their residence heating system, 

selecting from autonomous biomass, diesel oil, gas or a hybrid system that combines more 

than one type (Gas boiler + wood fireplace, heat pump + boiler, etc.). Most had a hybrid 

system or an autonomous gas system. In the public administration the system of 

autonomous biomass was higher while among the citizens the hybrid system was the most 

common source used for residence heating (45%). This could characterize a demand, from 

the public administration part, for systems that are independent or less independent from 

the carbon sources (gas/diesel). Either because it is less expensive or because of 

environmental/ecological reasons. Figure 44 shows their answers about the heating systems 

clustered in graphs. 

 

 

 

Figure 44 - Percentage of the type of residence heating system from both workshops participants 

Thirdly, although in the workshops they had to describe a character, most of the 

participants described similar characteristics with real life. Therefore, this analysis is not 

real, but it has some similarity with reality. Their age and gender, answered in the first story 

spine in the workshops, were really mixed. The first workshop had 6 participants in total, 

where five were men and just one was a woman. The age range varied from 34 to 60 years 

old. On the other side, in the citizens workshop were eleven participants, being seven men 

and four women. The age range varied from 29 to 57 years old. In this way, the last 
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workshop was the one with more women participating and the one with higher age 

difference. 

Fourthly, for the scenario's creation of the Susa Valley and the application of the storytelling 

method, the analyses of the stories are extensive and complex. The details were commented 

on in the last sections. Some general conclusions can be made about this, in order to have 

an overall understanding. In general, the public administration members were more 

contained in their stories, without much detail and examples. This may have been because 

of the position they occupy and their interests. Also, the discussions in the citizens 

workshop were more enriched and more engaged than the ones with the public 

administration members. 

About the stories, for the current scenario, the public administration members commented 

more about their typical day related to their personal life, which complicated the 

understanding of their role in the municipality administration. Besides this, their energy 

related typical days were more related to different types of renewable sources than the 

citizens’ workshops (in this one they commented more specifically about wood and pellets). 

Following this, it is interesting to observe that the RES chosen for the Italian pilot (biomass) 

is a resource that they already use and know its characteristics. No wonder it was the 

resource chosen by the consortium. In addition, public administration participants talked 

more about the situation in a future perspective (e.g., for the next generations, after the 

pandemic crisis), while the citizens in general retained their rhetoric in the present (e.g., 

no money now, energy inefficiency of the buildings). In summary, the problems reported 

in the first workshop were more about technical issues (e.g., energy systems function, 

rationalization of energy), with few about financial, bureaucracy and environmental ones. 

On the other side, the problems approached by the citizens were from diverse spheres of 

sustainability: environmental, social, financial, etc. They were concerned about centralized 

energy systems, no incentives, low transparency, environmental pollution, local jobs, no 

knowledge of energy topics and high bills. Along these lines, it is interesting to observe that 

these problems approached in the workshops could be solved with the CSOP model and the 

co-ownership in RECs suggested by the SCORE project. 

For the future scenario, the stories of the public administration were a co-creation in a 

plenary section. This made their stories less individualized and more guided by the 

moderators of the workshop. The main points for them in the creation of RECs are the 

energy security and the support this project would give for them. It would give them more 

time to address other issues of the community and therefore, improve the administration in 

the municipalities. On the other side, as the citizens workshop the creation of the future 

scenarios were done individually, it was possible to achieve more diverse answers. Through 
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their stories, it was possible to see that they trust in the project and they see it as a solution 

for some of their problems and as a form of security. 

Fifthly, it was to ask them what are the strengths and weaknesses they think this energy 

community could have in energy management, previously shown for each workshop in 

Table 30 and Table 31. Along these lines, these weaknesses and strengths were classified in 

four types: Environmental (e.g., decrease in air pollution); Economic (e.g., reduction of 

energy expenditure); Technical (e.g., logistics, less distance from the plant); and Social (e.g., 

attention to vulnerable groups). Figure 45 illustrates the results of this classification for the 

two workshops in percentage, separating it between the two workshops and the 

weaknesses/ strengths. For the citizens and the public administration, most of the 

weaknesses of the project are about technical issues, although the last one has a higher 

percentage (33%) in social weaknesses than the first one (25%). However, for the strengths, 

the public administration has a more balanced percentage among the four types, while the 

citizens have most of the strengths about economic topics (45%) and less about social topics 

(9%).  

 

Figure 45 - Weaknesses and Strengths points addressed on both workshops. 

Besides that, these strengths and weaknesses were analysed, and equivalent points 

addressed in both workshops were found, illustrated in Table 32. The use of local resources, 
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better use and consumption of energy, and also a cost reduction were similar points 

addressed by both types of stakeholders, which they think are good points of the energy 

community project in the Susa Valley. However, both types of stakeholders think that 

involving different types of stakeholders must be manageable in an efficient way to have a 

feasible project. Also, normative and bureaucratic issues are a concern among them, which 

were always mentioned during the workshops. Moreover, their similar weaknesses 

regarding the technical issues could be solved after showing the project’s details elaborated 

by the consortium. 

Table 32 - Equivalent Strengths/ Weaknesses points addressed by the participants of both workshops 

Strengths Weaknesses 

- Use of local resources 

- Rationalization of consumption 

- Increase security in energy use 

- Cost reduction 

- Use of different energy sources 

- Improve environmental issues 

- Technical issues regarding the distance 

between the buildings and the thermal 

plant 

- Bureaucratic-normative issues 

- Uncertainty about the project 

management and decisions with 

different stakeholders 

 

5.1.3. Lecture workshop set-up 

According to the purposes of WP5, in order to identify the impact of drivers and barriers 

on consumer co-ownership and citizens involvement, an additional activity has been 

developed, targeting middle school students (i.e., last year of middle school level). As 

participants in the activity, three third year classes from the Oulx municipal school have 

been selected. The selected group is relevant as Oulx hosts one of the pilot projects of the 

Susa valley. The purpose of this activity was: 

• to raise awareness among stakeholders (in this case, younger generations) about the 

current energy challenges and energy community benefits and opportunities; 

• to inform and share SCORE research activities and the project results (at a basic 

level);  

• to raise awareness and involvement among middle school students in the energy 

community topic through an interactive workshop that sees them as the active 

planners of an ideal new energy community in their municipality.  

The activity has been structured in 4 distinct parts (lectures tools): 
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● part 0. a preliminary survey about the students’ knowledge about energy 

related keywords; 

● part 1. a frontal lesson on Renewable Energies and Energy Communities, 

introducing the main concepts; 

● part 2. an interactive workshop/group activity: explanation of practical 

project studio tailored for middle school students in their last year; 

● part 3. a final meeting for presentation of the results and assessment 

(Qualitative analysis). 

In previous phases of the SCORE project, several groups of society have been targeted and 

involved in participatory workshops: citizens, administrative and municipal employees, and 

SMEs. In this new phase a new group has been chosen to reach all different tiers of societal 

structure. 

Middle school students have been selected as a strategic level of society and potential future 

clean energy prosumers, to form and inform young students at early stages, in a critical 

learning step of their academic path, when they first approach scientific and technical topics 

and energy, renewable energies and climate change lessons. Moreover, through their work 

and participative tools, the aim is to involve other actors in the workshop, like students’ 

families and citizens living in their neighbourhoods. This strategy aims at creating positive 

and larger externalities within the local community, broadening the common knowledge 

and interest in energy community topics. Being in a critical phase of their education, the 

student-tailored activity aims at raising their awareness about energy challenges and energy 

community participation and making them a more active and informed group of actors 

within society.  

Thanks to the collaboration with the “Istituto di Istruzione Superiore Statale Luigi Des 

Ambrois” of Oulx it has been possible to involve the last year classes of middle school 

students. In total, 3 classes, around 50 students, 13 years old average, have been involved in 

the activity. The choice fell on the targeted group to involve a generally under-represented 

group of society when it comes to energy subjects and energy communities participation: 

young students and generations. In general, in workshops and conferences about new 

energy community projects, the actors involved are professionals, of private or public 

sectors, adult citizens (often males, with an average middle/high income) representing their 

community. Rarely young students get involved in such initiatives. The goal of this activity 

is trying to start to form and inform citizens about prosumership and new forms of energy 

communities since their early age. 
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Oulx has a particular significance within the SCORE project as it is the municipality in the 

Susa Valley upon which fell the choice for a new energy community. Oulx’s new energy 

community involves four buildings: the middle school, the town hall building, the touristic 

office and the police station, and the cultural activity building. These buildings were 

identified as non-efficient energy consuming buildings, fuelled by non-renewable energy 

sources. The project aims to replace the individual heating systems of the buildings with a 

centralized biomass system. For this reason, choosing young students from Oulx 

municipality has a double meaning because they are part of an underrepresented tier of 

society and stakeholders in energy decisions, and part of a community directly involved in 

energy community projects. 

The whole activity was initially planned to be carried out in person at the school in Oulx, 

but due to COVID-19 restrictions and the closing of all schools, the first 3 parts of the 

activity have been carried out in the virtual form, through the Zoom platform. Instead, the 

last part (part 3, presentation), has been carried out at the Oulx middle school, with the 

presence of the SCORE team members. 

Below, the 4 parts that make up the lesson are described in detail. 

Part 0. Before the lesson and with the help of the teacher, an introductory keywords list 

(see Figure 46), has been sent to the students, investigating the students’ familiarity with 

keywords relating the energy and energy communities field. Each of the students had to 

mark an “X” next to the words of which they knew the meaning or at least was not new for 

him/her. This preliminary step aimed at giving the students a general idea about energy and 

energy communities topics vocabulary and a clue to know in advance which elements to 

insist on and deepen during the frontal lesson. 
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Figure 46 - Keywords list. 

Part 1. As part of the stakeholder involvement process, a frontal lesson has been developed 

informing the young students about basic concepts relating to the diverse sources of energy 

used today, non-renewable and renewable energy sources, climate change and GHG effect, 

and energy communities. It has also briefly explained the concept of the SCORE project and 

its involvement in the Susa Valley. (See below Figure 47 which shows extracts from the 

lesson, and Figure 48, screenshot of one of the online lessons). 
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Figure 47 - Lesson extracts. 

 

Figure 48 - Screenshot of the online lesson. 

In order of appearance, the lesson was structured in the following way: 

● One brief introduction to the SCORE Polito group and some broad questions about 

the keywords list (e.g., “What do you know about the energy that we use today?”; 

“From which countries does it come from?”; “Who knows what it means 

sustainability”?). 

● A brief history of energy sources and their effects on human activities and economy 

(coal, oil, nuclear energy, renewable energy), and how industry evolved accordingly 

to these changes of energy resources. 

● An overview on the consequences of the human exploitation of fossil resources 

(environmental, economic, political, social consequences): e.g., global climate 

change, greenhouse effect or the rise of migrations due to the worsening of living 

conditions in parts of the world most affected by climate change. 

● A brief chronological list of the first and most important international agreements 

to tackle the global climate change: the Kyoto Protocol, the Paris Agreement and 

the Global Urban Agenda 2030. 
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● The main differences between renewable and non-renewable energy sources and 

the main reasons that are leading to the energy transition toward renewable energy 

sources.  

● A comparison between an ordinary thermal power plant (fuelled by non-renewable 

energy sources) and a photovoltaic plant/solar power system (fuelled by renewable 

energy sources). 

● Introduction to the concepts of energy community: what is it, definition, examples 

of different forms of energy communities, the case of the energy community project 

in Oulx. 

● The two areas involved in the energy community system (technical and social) and 

why the social area has a key role to play in it. 

● Explanation of the concept of prosumership and the structural change of society 

dynamics and energy market relations needed to make the prosumership objective 

work. 

● Description of the advantages of becoming a prosumer, advantages for the 

environment and for the general domestic economy. 

● The role of the SCORE project in fostering the success of prosumership models across 

the European countries involved. 

Part 2. After the frontal lesson, to involve classes of 13-14 years old students, a practical 

activity has been tailored specifically for them to make the workshop fun, educational and 

formative from several points of view. The activity has been tailored based on the 

Architecture and Planning Design Studios experience of the SCORE team, experience 

matured through several years of academic instruction and work. The activity requires to 

form groups of maximum 4-5 students, in order to create stronger teamwork skills. The 

result is a Planning Design Studio divided into 4 phases through which each group will have 

to imagine a simple idea for a new energy community in the municipality of Oulx: 

Phase 1: the students were requested to individually answer an online survey. The 

survey is divided into two parts. In the first part, each student had to interview their 

parents, families, neighbours, with some questions about renewable energies and energy 

community and gather information about the general reactions of the interviewed 

people. This step was designed to receive a general impression of the citizens opinions 

and feelings about energy community related topics. In the second part, the survey 

focuses more on each student’s feelings and opinions about renewable energies, 

sustainable behaviours, energy communities and on their feelings and relations with 

their territory and community. Drawing from the answers to the first part of the survey, 
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each student was requested to create a map based on the area where they interviewed 

people. According to the type of answers received, the students had to position bullets 

on the map representing where each person they interviewed lives/works. The bullets 

can be of three distinct colours, according to the type of answers received: if the 

respondent supports the creation of energy communities and is willing to take part 

(prosumership), the bullet will be green; if the person is not sure, undecided, the bullet 

will be yellow, if the person is against new forms of energy management and the use of 

renewable energy sources, the bullet will be red. This map step has been designed with 

the intention of having a basic geo-referenced information about citizens’ 

opinions/sentiments/views on the energy topics dealt with in this workshop.  

Phase 2: Each of the three classes has been divided into groups of 4/5 members, with the 

help of the technology professor. According to the various parts/hamlets in which the 

municipality is divided, each group has been assigned with a selected small area in the 

municipality of Oulx and requested to study and observe the area features and 

characteristics. Once they observed, understood, and described the area characteristics, 

the students were asked to think about the several types of technologies that use 

renewable energies and around which energy communities and prosumership are 

formed, as explained during the earlier frontal lesson: solar/photovoltaic panels plant, 

wind turbines, biomass plant. 

Phase 3: Once they gathered the required information in the previous phases, the group 

will have to produce a plan for an ideal new energy community project in the assigned 

area and to represent it on a map with symbols, features and elements explained to them 

in a precise way. This is the phase in which the group will contribute with 

personal/group ideas and choices. They will have to choose the size of their energy 

community, the type of technology they think would suit the best, how many 

actors/buildings will be involved in the project, benefits, and pros and cons of the new 

project. The students have been instructed that each of their choices will have to be 

justified and explained. The aim of the project activity is to make the students think 

together, as a team, about an ideal new energy community project that, even though is 

only ideal and unrealistic (not supported by strong technical competences), sees them 

as the first actors involved in the shaping and modification of their territory. Their ideas 

are in this case the beginning of something new. For this, they have been given a choice 

of icons from which they can choose (or pick other options if they wish) in order to 

show on their plan which buildings are concerned by the project (town hall, school, 

private enterprises, etc.) or which technologies have been implemented 
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(solar/photovoltaic; wind; biomass). The different elements of the project will have to 

be connected through different types of lines, depending on the project idea. The 

technology professor will help the students through the entire process.  

Phase 4: The group will have to present to the class, and to the Politecnico SCORE team, 

the results of their project activity and justify their choices. The suggested support tool 

is PowerPoint presentation program, but they are free to choose whatever tool they 

prefer, if it respects the presentation requirements. Each presentation will then have a 

few bullet maps at the beginning, results of the individual surveys, and a final group 

project plan. Also, in this phase, the technology professor will help every group. 

Part 3. Assessment and evaluation of the group project: each group’s project will be assessed 

by the Politecnico SCORE research group together with the school technology professor, 

who also followed each previous step of the lesson/workshop. For each class, the best 

(one/few) project will be chosen, and the choice will be explained to the students. The 

assessment will be based on the presentations given by the groups, on the explanations and 

motivations that drove them in making the different choices for their projects. It will be 

assessed by how much of a community-oriented project has been implemented and how 

much their ideas could contribute to the improvement of community life. 

5.1.4. Lecture workshop output 

Part 0. The introductory keywords list showed a general average familiarity with energy 

field terms (e.g., renewable and non-renewable energy sources, climate change, emissions, 

CO2, etc.) and almost no familiarity with terms afferent to the energy communities' specific 

field (e.g., prosumer, prosumership, etc.).    

In class 3A (see Figure 49), the class among the three with the largest number of students, 

the words the students were the least familiar with are: consumer, prosumer, energy 

communities, deterioration, international agreements and geopolitics. In 3B (see Figure 50): 

consumer, prosumer, co-ownership, deterioration. In 3C (see Figure 51): consumer, 

prosumer, co-ownership, geopolitics.  

For the other words, the students showed an average knowledge, for instance, words like 

energy source were familiar to most of the students. In 3A, the words the students were the 

most familiar with are: renewable energy source, CO2, territory. In 3B: sustainability, 

energy source, natural resource, pollution, economic investment, territory. In 3C: 

sustainability, energy source, renewable energy source, climate change, deforestation, 

inequalities, pollution, territory. 
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As it appears from the results of this introductory survey, the familiarity with terms related 

to the energy community field is the lowest, but there is a good first familiarity with terms 

afferent to the sustainability and climate change spheres. 

The aim of this workshop and activity is to raise awareness about energy community and 

co-ownership terms and concepts among young students like those of the middle school of 

Oulx. 

  

Figure 49 - Keywords list survey results, class 3A. 

 

Figure 50 -  Keywords list survey results, class 3B. 
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Figure 51 - Keywords list survey results, class 3C. 

Part 1. During the lessons, the classes showed a proper level of interest in the topics dealt 

with. They followed with participative interventions and their professor (technology 

subjects professor) was satisfied and surprised by the students' interest and participation. 

Part 2. The students’ projects’ outcomes and presentations have been carried out in 

presence, at the middle school of Oulx, in two different dates: the first day, on Thursday 

the 14th of January 2021, presenting the groups of classes 3A and 3C, and the second day, on 

Tuesday the 19th of January 2021, presenting the groups of class 3B. The projects presented 

by the groups respected the instructions and fulfilled the goal designed for this workshop. 

The students of the three classes produced interesting ideas and projects, showing 

understanding and interest for the topics involved in the activity: sense of community, a 

more sustainable way of living and producing energy, a shared project managed by citizens. 

It will follow a brief list of some remarkable examples of the presentations and projects 

received. 

Phase 1: In Phase 1, the students had to interview people in their neighbourhoods 

about their opinions on renewable energy and energy communities’ projects. 

According to these interviews they had to produce one bullet map each, with as 

many bullets as the respondents, and of three distinct colours: green, if supporting, 

yellow, if neutral, red if against. This step was designed in order to receive a basic 

geo-referenced information about citizens’ opinions/sentiments/views on the energy 

topics dealt with in this workshop. It will follow a brief list of map examples 

produced by the students (Figure 52, Figure 53, Figure 54). The example maps show 

how the citizens responded differently to the interviews and there are a mix of 
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supporting, neutral and against positions. In a future step, all these maps will be put 

together in order to have an overall picture of the interviews responses.  

 

Figure 52 - Class 3C, group 1. Bullets map. 

 

Figure 53 - Class 3A, group 2. Bullets map. 
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Figure 54 - Class 3C, group 2. Bullets map. 

Phase 2: For the context analysis phase, the groups appropriately studied their 

assigned areas and selected some specific sites for the energy community project, 

according to the morphology and characteristics of the area, the actors they wanted 

to involve and the results they aimed at for their projects (see Figure 55, Figure 56, 

Figure 57, Figure 58, Figure 59, below). Considering the selected area, the scope of their 

project and the physical characteristics of the area, based on what they learned 

during the frontal lesson, they then selected the most appropriate technology they 

would consider for the new energy community and explained why they made such 

choices.  

 

Figure 55 - Class 3C, group 3. Context analysis and selected areas. 
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Figure 56 - Class 3A, group 5. Context analysis and selected areas. 

 

Figure 57 - Class 3C, group 2. Context analysis and selected areas. 

 

Figure 58 - Class 3A, group 5. Explanation of a biomass system, technology chosen for the project. 
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Figure 59 - Class 3C, group 2. Technology chosen for the project and reasons. 

Phase 3: In this phase, the groups had to produce the actual plan for their project, 

results of all the observations made in the previous steps. A brief list of examples of 

projects received is following (see Figure 60, Figure 61, Figure 62). 

 

Figure 60 - Class 3C, group 3. Project map. 
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Figure 61 - Class 3C, group 1. Project rendering view. 

 

Figure 62 - Class 3C, group 2. Project map. 

Phase 4: Phase 4 of the workshop, the presentation phase, has been carried out in 

presence at the middle school of Oulx, in compliance with COVID-19 Preventive 

and Control Measures, with the presence of two members of the SCORE team. The 

presence of external people in the school was previously requested and granted by 

both institutions, the middle school of Oulx and the Politecnico of Turin. Each group 

presented their project in front of their class, the technology professor and the two 
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members of the SCORE team. The projects were presented on Thursday the 14th of 

January 2021 and on Tuesday the 19th of January 2021 (see Figure 63 and Figure 64). 

 

Figure 63 - Presentation class 3C. 

 

Figure 64 - Presentation class 3A. 

Part 3.The workshop organised for the last year classes of the middle school of Oulx has 

concluded with satisfying and quite promising results. Almost all the groups managed to 
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fulfil the requirements of the activity and carried out the work with better-than-expected 

outputs. Many groups produced good quality material, with richness of details in every part 

and, most important, they respected one of the central requirements of the activity: to 

justify and give reasons for every choice they made in their projects. The material was of 

good quality both from the idea and from the layout/presentation points of view. They 

integrated proficiently what they learned from the online lesson on renewable energies and 

energy communities, their knowledge of the territory, the new information coming from 

the questionnaire and interviews they carried out at the beginning of the activity, and the 

planning task and group interaction they were required to perform. From what they 

presented, it is possible to state that they designed interesting ideas for new energy 

communities in their area, connecting and involving local businesses, private citizens and 

municipal institutions. Many of them involved the main school building and the 

participation of the students themselves, some local businesses, connected with sustainable 

local tourism and the preservation of the environment. During the presentations, they 

showed great interest in the topic and commitment to their projects and ideas. The 

workshop was also an opportunity to improve team-work skills. The groups were formed 

allowing the students to organise themselves but with the supervision of the professor, who 

had to rearrange a few groups. Moreover, through the interviews with the citizens, the 

workshop managed to extend the topics of renewable energies and energy communities also 

outside the classes. 

5.2. Litoměřice 

5.2.1. Storytelling workshops set-up  

Two workshops have been organised in the Litoměřice town with the same objectives as 

Susa valley as following: 

● Sharing the research activities and results of the SCORE project with the Litoměřice 

community; 

● Raising awareness among stakeholders about the possible benefits of energy 

communities; 

● Co-creating of scenarios for the definition of an energy community in the Susa 

Valley shared by all stakeholders. 

These objectives led to engaging the stakeholders into the project with the aim at fostering 

co-ownership in renewable energy sources and boosting commitment. The workshops took 

into consideration that the energy communities promoted by the SCORE project seek to 

involve and benefit all local stakeholders (citizens and public administration) through 
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democratic participation, highlighting the inclusion of vulnerable citizens such as women 

and low-income households. Again, the previous preliminary meetings and events (see 

section 3) helped in order to better identify the stakeholders. Due to the social distancing 

COVID-19 restrictions during that period, the workshops have been virtually implemented. 

In order to increase the organisation efficiency, the workshop was divided in two separate 

sessions on the same day involving citizens and public administrations. 

● The 1st workshop was held on the 3rd of November 2020 at 9:00 involving public 

administration members (e.g., mayors, public entities, SMEs); 

● The 2nd workshop was on the 3rd of November 2020 at 17:00 involving citizens. 

Initially, the participants were contacted through phone calls and e-mails. The aim was to 

create the scenarios by providing a guide, which was flexible for different end users and 

types of action using the research approach designed by the PoliTo team. Same to the Susa 

Valley pilot, the storytelling method was employed as a tool during these workshops with 

the aim of facilitating the participant engagement into the definition of the future energy 

community scenarios. 

The two online workshops were made through the ZOOM Video Conferencing platform. 

This platform allows for the information transference through files, screen, voice, and 

webcam sharing. Along with it, the online survey Google Forms was used to compile real 

time responses from the participants and to make the workshops more active and 

participative. The Google Forms online surveys were created previously, and a shared link 

was generated to facilitate the online and real time access for the participants. The first 

survey was shared with them to be compiled in the introduction, in order to know them 

better and understand their demands. It requested their email address; complete name; 

entity or role; which city they work if they were from public administration; the residence 

city; and which heating system they have at home. 

The structure of the workshop was the same as Susa Valley, however, the main difference 

was the type of energy consumption which was electricity consumption in the case of the 

Litoměřice pilot. Therefore, the workshops were divided into four main parts and the 

Google Forms surveys were used each time as a tool to interact better with the participants: 

1. To familiarize with them, to collect personal information and their residence heating 

system. 

2. In the first working group section, during the application of the storytelling 

methodology about the current scenario in the Litoměřice town. The participants 

were asked to briefly describe their typical day regarding their electricity 
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consumption habits. Later, they were asked to list five main problems about the use 

and management of energy. 

3. In the second working group section, during the storytelling of the future scenario, 

participants were asked to imagine and create an eventual future scenario after the 

realization of energy communities in the Litoměřice town and after they became co-

owners of the energy management. 

4. On a plenary session to discuss and define collectively some strengths and 

weaknesses of the energy communities’ project. 

5.2.2. Storytelling workshop outputs 

Public administration workshop: The workshop was held on the 3rd of November 2020 

consisting of 8 participants from the public administration of Litoměřice. Members of the 

SCORE project supported and moderated the workshop during the entire time, making sure 

that everyone had a voice and could participate equally. The participants were contacted 

through the known local authorities via e-mail or personal contact. Following an agenda, 

the workshop lasted four hours with three main sections: the introduction section and the 

application of the storytelling method for the current and future scenarios. 

In the introduction, it briefly explained the project topics and the main research completed 

so far. The workshop started asking the participants to answer the first Google Forms survey 

about their electricity system. The public administration (mayors/technicians) participants 

were from different entities/roles and municipalities of Litoměřice (i.e., smart city, 

environmental department, department of development, energy management, public 

experts). Besides that, the participants provided an answer about the source of their 

respective electricity system, selecting from standard electricity providers, combination of 

photovoltaic Panels (PV) and a classic one, and solar panels. Most of the participants have 

a standard electricity provider system. Figure 65 shows the participants in the public 

administration workshop on the ZOOM Platform (online). 
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Figure 65 - Public administration participants of the online workshop 

After the introductory part, the second part was designed to collect the individual 

storytelling of the energy scenario regarding the current status of the Litoměřice town. In 

this way, the participants were asked to complete the second online survey, which was the 

first part of the story spine. They created an imaginary character or even used themselves 

as an example and answered some questions about the characters’ typical daily life in 

relation to the consumption of electricity and some problems regarding it.  

Figure 66 illustrates the written storytelling from one participant (P1) of the public 

administration workshop. In this example, the character is a woman from the Litoměřice 

region and an employee of the local administrator at the environmental department.  

Workshop PUBLIC ADMINISTRATION (03.11.2020)  

The creation of the Energy Community in Litoměřice 

STORY SPINE 01 - Current Scenario 

 

In Litoměřice, the individual is __________________ (citizen / expert / member of public 

administration) who lives in the region. 

Describe the character in terms of age, career, job status, etc. Maximum 5 lines. 

Public administration employee who works in an environmental department and lives in the 

Litoměřice region. 

From the point of view of energy utilization, your typical day is ... 
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Describe the typical day of the character illustrated in step 1 by focusing the story on its energy habits with 

respect to electricity system. Maximum 10 lines. 

Every day she wakes up early in the morning and she turns on the light in the corridor, at the 

toilet and in the dressing room. Then, she turns off all the lights before leaving. Afterwards, Jirku 

goes to work where she turns on the computer and switches it off at the end of work hours. She 

often when coming back home, starts to use all appliances (i.e., washer, dryer, refrigerator, TV, 

radio, PC, etc.). She has installed the solar panels on the roof in order to save the energy 

consumptions and efficiency. 

For __________________________ (name of the character) the main problems (max 5) that they 

encounter regarding the use and management of energy are ... 
List a maximum of 5 issues that you believe would be important to solve from the point of view of energy 

for heating. For example: expenses, transport of energy, etc. 

For Jirku the main problems are: 

-High energy consumption,  

-Steep energy costs. 

Figure 66 - Current scenario written by one participant from the public administration workshop 

The stories were analysed by reading them several times and highlighting their main 

affirmations. By doing this, it was possible to understand their answers more in depth and 

correlate their answers between the other participants and also from the other workshop 

with the citizens. Regarding the other stories from the participants of this workshop, it is 

possible to make some remarkable and brief comments. The participants were classified 

afterwards in numbers, to preserve their identity.  

Participant 02 (P2) is the public administration employee who works in a managerial 

position and lives in the Litoměřice region. She is between 30-40 years. Regarding the first 

question, she attempts to reduce her energy consumption from her every-day activities, 

however, she does not strive to maximise these savings, nor does she monitor her energy 

consumption or use the RES at home.  

The character of P3 is called Mailo and he is not an expert in the energy field. During a 

typical morning, Mailo turns on the lights in the bathroom and turns on the hair dryer or 

hair straightener. However, he is concerned since he is not able to utilise the alternative 

energy sources in his rented flat. The only way for him to save some energy is by reducing 

his heat and electricity usage. When it gets dark, he lights up a candle instead of a lamp. He 

has significant problems since he does not have the option of using RES in the rented flat. 

He wished that his house owner was interested in the renewable energy community as he 

found it to be the ideal solution. 
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P4 works at the department of development. During her typical day, she wakes up in the 

early morning and she immediately takes a shower. Afterward, she dries her hair. She turns 

on the radio, and in the meantime, she makes a cup of tea for her breakfast, then she goes 

to work by her own car. She works with a computer all day and then leaves for home by 

car again. At home, she performs various regular activities such as taking a shower in the 

evening and watching TV. 

P5, the energy manager of the city, is almost 35 years old. He usually wakes up early in the 

morning, goes to work and then comes back home in the afternoon. During his typical day, 

he takes a cold shower, and then he leaves for work. He works with his computer during 

the day and turns on the lights when it is dark. In the evening he does the usual things such 

as watching TV, cooking, laundry and ironing. He did not report any issues in terms of 

energy utilities. P6 also reported that he has no significant problems related with energy 

utilisation or management; he would wish, however, that the energy was produced by a 

RES with better possibilities of managing the consumption in the household, e.g., using 

smart circuit breakers. 

Both P7 and P8 work at the environmental department. In particular, P7 tries to save energy 

in the evening by lighting up a candle. While P8 utilises electricity from the ČEZ network, 

and heat energy from a heat pump, and biomass energy from burning wood for the usage 

of the stove connected to the hot-water heating system, and PVP energy to drive rainwater 

pumps. 

After this first story spine, during the plenary section, participants were asked to share the 

stories and their daily life behaviour, regarding electrical energy in the current scenario in 

the Litoměřice. Some participants illustrated these scenarios and discussed how electrical 

energy influenced their daily choices. This contributed to the discussion among the 

participants, where they could find similarities between themselves, but also disparities, 

which allowed for new interpretations.  

Following the individual creation of the current scenario, a co-creation scenario was carried 

out, which was supported by the SCORE group moderation. This second story spine (Figure 

67) was designed with the aim of creating collectively a future scenario for the energy 

community in Litoměřice. The moderators asked how the participants’ typical day would 

be after becoming a co-owner of the REC system. As they were public administration 

members, they co-created one collective and participatory story from their point of view in 

relation to the energy community.  

Workshop PUBLIC ADMINISTRATION (03.11.2020) | 
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The creation of the Energy Community in Litoměřice 

STORY SPINE 02 - Future Scenario 

One day, an energy community was created in Litoměřice and _________________ (character 

name) has become a member of the energy community. As a result, his / her typical day will be 

... 

Imagine a future scenario in which the energy community is a reality and describe the typical day of a 

character belonging to this energy community. What is expected from the energy community? 

 

After the realization of the energy community and being a member of it, she will have the 

highest possible efficiency of utilization of energy sources, and hopefully, reaching the lowest 

possible costs. 

Figure 67 - Story spine 2, future scenario. 

Most of the participants created the story in which the use of the maximum amount of RES 

is considered, specifically from their own production.  

As an example, P6 is thrilled as the share of RES in the production and supply of energy to 

his city and household he lives in has increased. At the same time, this energy is produced 

from local sources which supports the local economy and reduces the negative impacts on 

the energy grid. It also means that the citizens have made a satisfactory investment and 

therefore receive a better interest rate than through a bank, while simultaneously this 

investment supports the local economy and is guaranteed by the city and its partners. This 

also supports the patriotism of the people who live here and realise how the energy is 

produced and how it is managed. The citizen therefore participated in other campaigns and 

has become an ambassador who spreads the idea of energy communities and their 

advantages further, while increasing the installed power of RES. He presents this best 

practice example to his acquaintances in other cities but also at professional conferences 

and spreads the good name of his city doing so. It is also a specific contribution in the fight 

against climate change and a proof that anyone can help. 

In this way, the next story spine was to ask them which are the strengths and weaknesses 

they think this energy community could have in regard to energy management. Different 

points of views and perspectives were listened to and written. The information collected is 

an example of how the stakeholders comprehend the project, and which are the 

meaningful characteristics of the energy community for them.  

 

 

Table 33 illustrates all the weaknesses and strengths addressed by them. 
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Table 33 - Strengths/ Weaknesses points addressed by the participants of the Public Administration workshop 

Strengths Weaknesses 

1- The possibility to produce, store, consume 

and possibly even sell one’s own energy savings 

and protection of the environment; 

2- Getting expert information, may provide 

lower price, spread information about efficient 

utilisation of energy; 

3- Saving of money and protection of the 

environment; 

4- Environmental benefits (the members 

produce a cleaner energy), economic benefits 

(potential of investments, the members buy 

cheaper energy by supplying energy to the 

network they provide energy to others...), a 

shared interest within the community; 

5- Cheaper energy costs, higher production 

revenues, fewer local emissions; 

6- Production from local RES, meaningful 

guaranteed investment, support of energy self-

reliance and safety, greater control of the 

energy price, prevention of energy poverty, 

improved air quality (locally and globally), a 

platform that serves for sharing of information 

and experience in order to strengthen the local 

community, social cohesion 

7- Better use of energy consumption and 

cleaner production 

8- Better efficiency in collective RES when 

individual renewable energy sources do not 

suffice. Furthermore, in the possibility of better 

obtaining grant money for the construction of 

renewable energy sources and equipment for 

its transmission and storage 

1- ND 

2- Human factor, people do not understand the 

field, lack of financial resources 

3- Unfortunately, each man is an original and 

finding the right people could be a serious 

challenge these days. There is another problem 

that the house I live in is a conservation zone 

and is a subject to certain rules. Lack of finance. 

4- Human factor – the inability to share the 

common resources and come to an agreement 

5- Mistrust, conservation area restrictions, 

uneconomical projects, production at a time 

other than energy demand (energy storage) 

6- Resistance or mistrust to new technologies 

and energy community principles; 

technological obstacles (where the PV panels 

can be installed, how to store the surplus 

energy), different interests of energy 

community members 

7- Conservation areas, reluctance of older 

people to change for something more modern – 

mistrust, financial demands 

8- ND      
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Citizen workshop: The second workshop was also on the 3rd of November 2020 at 17:00 

with 8 participants, citizens from the Litoměřice town. Members of the SCORE project 

supported and moderated the workshop the entire time, making sure that everyone had a 

voice and could participate equally. The participants were contacted during the preliminary 

meeting and through the known local authorities via email or personal contact. Following 

a similar agenda to the previous workshop, this workshop lasted four hours with three main 

sections: the introduction and the application of the Storytelling methodology for the 

current and future scenarios. The citizens were all from the Litoměřice region except one 

from Terezin. Figure 68 shows the citizen workshop participant through the Zoom platform. 

 

Figure 68 - Citizens participants of the online workshop 

Answering the first survey, most of them stated that their source of electricity in their 

residence is standard electricity provider, however, P1 and P2 have installed PV panels. 

Afterward, the methodology and the objectives of the workshop were explained for the 

participants and the objectives of the workshop were illustrated. Instructions about the 

workshop were given and, specifically, about the Google Forms surveys tool, the 

Storytelling methodology and the plenary sections during the discussions. 

Following the introduction, the second and third Google Forms surveys were about the 

construction of the current and future scenarios using the methodology of individual 

storytelling.  
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Figure 69 shows a written story of one of the citizen participants, Participant 5 (P5), about 

the current scenario. He works in the private sector and lives near Litoměřice. 

Workshop CITIZENS (03.11.2020) | The creation of the Energy Community in the Susa 

Valley 

STORY SPINE 01 - Current Scenario 

Residence City of the participant: Litoměřice 

 

In Litoměřice, the individual is __________________ (citizen / expert / member of public 

administration) who lives in the region. 

Describe the character in terms of age, career, job status, etc. Maximum 5 lines. 

Petr is a citizen who lives near Litoměřice. He is  employed in the private sector and he 

is almost 35. He is a very sportive man, ardent reader and good cook. 

 

From the point of view of energy utilisation, your typical day is … 

Describe the typical day of the character illustrated in step 1 by focusing the story on its energy habits with 

respect to the heating system. Maximum 10 lines. 

Petr boils the water for tea using an electric kettle. He prepares bacon with eggs on a gas stove. 

He disconnects his telephone and bike computer from the charger and sets off for a 4-hour biking 

trip (not electric bikes). On his way home he sends a message to his smart thermostat and he 

turns on a gas boiler. After his arrival, he warms what’s left from the dinner on a gas stove. He 

does noy use the microwave. He sets up his laptop to be 100 percent charged to use it and surf 

the internet without being plugged.  He starts searching for how to become independent of 

electricity by regular providers. 

For ____________________ (individual name), the main problems encountered in terms of 

energy utilisation and management are (max. 5). 
List a maximum of 5 issues that you believe would be important to solve from the point of view of energy 

for heating. For example: expenses, transport of energy, etc. 

Peter reported the following problems,:  

-The bike computer depletes very quickly; 

-His legs hurt after a long trip so he starts considering an electric bike; 

-He is sorry not to utilize an alternative energy source in his own property; 

-He would like to buy an electric car, but he doesn’t have money for that. 

Figure 69 - Current scenario written by one participant from the citizen's workshop 

Following the same methodology of the first workshop, the stories were analysed by reading 

them several times and highlighting their main affirmations. The participants were 

classified in numbers, to preserve their identity.  
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For the first question, all the participants wrote about their daily life. P1, Elza, describes her 

normal day. She wakes up in the morning, turns on all the lights that she needs and then 

turns them off. After having a cup of tea and coffee, she leaves for work. She pays attention 

to her energy consumption as she is very interested in environmental protection. Her main 

issues in terms of energy utilization and management are: missing knowledge of energy 

prices in the market and missing information regarding consumption. 

P2, Alan, gets up early in the morning and she lights up every room, turns on the TV and 

heats some water for tea in an electric kettle. She stated that “I don’t know cheaper and 

more environment-friendly alternatives, or I don't care about them much”. Similar to P2, 

Kamil (P6) spends most of his time at home since he is retired, and he does not care about 

his energy consumption. 

On the contrary, P3 usually uses natural lighting which helps to significantly reduce their 

energy consumption. P4, Deneris, is a regular citizen who works at a small fashion shop. 

She uses many electric appliances on a daily basis. She has the lights on often but she has 

the energy-saving bulbs. Also, she likes new technologies so she has to charge all her devices 

daily. Her main problem is the centralized heating system, since, she states, that she has to 

pay a lot of money even if she does not turn on the heating once throughout winter. 

P7 is a Litoměřice citizen, 28 years old, who works at a pharmaceutical company. Her usual 

energy habits are using her desktop computer at work and charging her mobile phone. 

During the day, she makes tea in an electric kettle and heats her lunch in the microwave. 

In the afternoon, she mostly spends her time outside, while in the evening she uses the 

lights, watches the TV/series on her notebook or she reads. 

P8 is a mother of two children and currently she is on maternity leave, hence, she spends 

most of her time at home. She tries to reduce her energy consumption by always turning 

off all the lights during the day and by washing and baking with cheap electricity. She is 

interested in using the RES to produce her energy. 

After the writing of the current scenario stories, a plenary section was made, and the 

participants were asked to share their stories and explain their daily life behaviour regarding 

electrical energy. Some people illustrated it and talked about how electrical energy 

influenced their daily choices as a citizen of Litoměřice. 

Following the creation of the current scenario, another storytelling was applied to create a 

future scenario for the energy community. Figure 70 illustrates a scenario made by one 

participant of the citizens’ workshop.  



SCORE – Supporting Consumer Ownership in Renewable Energies – H2020 

  

137 

 

Workshop CITIZENS (03.11.2020) | The creation of the Energy Community in 

Litoměřice 

STORY SPINE 02 - Future Scenario 

Residence City of the participant: Terezín 

 

One day, an energy community was created in Litoměřice and _________________ (character 

name) has become a member of the energy community. As a result, his / her typical day will be 

... 
Imagine a future scenario in which the energy community is a reality and describe the typical day of a 

character belonging to this energy community. What is expected from the energy community? 

 

Petr has finally got a photovoltaic panel for the roof of his family house and also added 

panels to the barn roof. Several neighbours in the block realised similar investments. 

They help one another if there is an energy shortage in the network. This community 

helps them become independent of the main providers. This theoretically reduces the 

costs and gladdens one’s heart by using an alternative energy source. 

Figure 70 - Future scenario written by one participant from the citizens workshop 

The stories about the future scenario of the other participants are briefly reported hereafter. 

P1 supports the idea of energy self-reliance not only in relation to her housing, but to the 

city itself. She intends to invest in the RESs and to monitor her energy consumption. P2 

will probably behave the way he did before, but he will be happier as he has lower energy 

costs and is more self-reliant and independent. P3 will be happier since she can contribute 

to sustainable growth using RES and a better life. She will be proud of herself as she reduced 

the influence of large corporations involved with the electricity market. Moreover, her 

electricity costs have been reduced due to the energy community, and finally, she expects 

to earn revenue. P4 would like to use a RES in both his home and shop. As far as he is 

interested in the realization of the energy community, he would like to motivate his 

neighbours to participate and save money together. Thanks to the RES, P6 and P7 will 

significantly reduce their energy costs and will no longer be troubled by the annual bills. 

P8 will behave the same as before, however, she will feel better since the energy she will 

consume will be produced from renewable and economic sources. 

Following the scenarios creation for the community energy in Litoměřice, a discussion was 

carried out by the SCORE group with the participants in order to illustrate some of the 

written future scenarios and potential conflicts, doubts, or certainty. In this way, the next 

step was to ask them which are the strengths and weaknesses they think of this energy 

community. As in the first workshop, different points of views and perspectives were 

listened to and written. This information was aggregated at the same time with a Google 
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survey and in the end, it gave the group an idea how the stakeholders comprehend the 

project, and which are the meaningful characteristics of the energy community for them. 

Table 34 illustrates all the weaknesses and strengths addressed in the workshop with the 

citizens. 

 

Table 34 - Strengths/ Weaknesses points addressed by the participants of the citizens workshop 

Strengths Weaknesses 

1- Energy self-reliance, connection of shared 

ideas that support environmental protection, 

the ability of energy production, consumption 

and eventual sell to other communities 

2- Cheaper energy costs, shorter return on 

investment, independency from the electricity 

supplier, energetic self-reliance 

3- Decentralising, support of citizen society, 

cheaper energy costs 

4- Connection of people with shared interests, 

saving the environment and costs at the same 

time 

5- Shared interest in the subject, cooperation 

within the community, reduction of 

procurement costs 

6- Lower energy costs and higher profits 

7- Environmental protection, utilisation of 

resources, financial profit 

8- Environmental support, lower energy costs. 

1- Missing knowledge, human factor, necessary 

investments 

2- The need of initial investments, dependency 

on subsidies, not enough information, personal 

interests within the community 

3- Complex administrative procedure, not 

enough information, agreements within 

individual houses, increased initial investment 

costs 

4- The people within the community need to 

agree on what they want, which is time 

consuming and psychologically challenging, 

the need of initial costs 

5- Difficulties among individual community 

members, Large energy groups trying to throw 

a spanner in the works. 

6- Insecure return of investments, seems to be 

fraud and the lack of trust, complex project 

7- Initial investment, unsure return on the 

investment 

8- Missing awareness, initial investment 

6. Recommendations 

Seven interdisciplinary recommendations were elaborated. They aim to promote policies 

on prosumership in Renewable Energy Communities (RECs), where local consumers are 

encouraged to become prosumers of the energy system. Based on the key findings from the 

pilot case studies, some of the recommendations can also be feasible for other projects at the 
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EU level. By doing this, it intends to involve European and local stakeholders in the 

production of energy and to empower them to play an active role in their community. 

The seven recommendations are as following: 

Recommendation 01 

Creation of communication channels between local community and public administration 

Level of Applicability Local level 

Linkage with SDGs 
 

Background and justification: 

The main weaknesses addressed in the workshops were about social inclusion, communication 

with citizens and inclusion of different objectives in the decision-making processes. Considering 

Art.18 of the RED II Directive, information is a key component for enabling citizens and 

communities to become active players on the energy markets (European Commission, 2018). 

Taking this into account and the main problems discussed in the workshops, it is essential to 

reinforce the communication through solid and inclusive channels. These channels should solve 

questions between the public administration and citizens, in order to consider other points of 

views and support information agreement. 

Description of the recommendation: 

Local administration should create communication channels with the local community. They can 

create channels through an Application software designed for the local community, to facilitate 

communication and social inclusion, where the community can send requests or visualize 

information about the project. This will promote dialogue between two nuclei that usually are 

unlikely to meet. Considering the COVID-19 pandemic period with social meeting restrictions, 

the substantial area covered by mobile network (UN Economic and Social Council, 2020) and the 

great versatility of software applications, this channel can be useful to receive requests from the 

population or directly communicate information about RECs in progress. 

Examples and/or references: 

The municipality of Sao Paulo, through the Municipal Secretariat for Urban Development, has 

launched an Application software called "Olhares Urbanos" on which the population could 

participate in the revision of the city zoning law process. The application allowed the population 

to know the city plans, and through the software, they could create dialogue with the 

municipality by sending requests or doubts (https://gestaourbana.prefeitura.sp.gov.br/master-

plan/). 
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Recommendation 02 

Promotion of information and awareness-raising activities for RECs’ stakeholders 

Level of Applicability Local level 

Linkage with SDGs 
 

Background and justification: 

The circulation of "not-in-my-backyard" narratives (NIMBY) and the lack of information on the 

topic may contribute to local resistance to the spread of renewable energy cooperatives (Devine-

Wright, 2014). For example, the NIMBY forum reported that 317 infrastructures were subject to 

disapproval in the period from 2017 to 2018 in Italy. Among the trends, the disapproval was 

justified as "negative externalities on the quality of life", followed by "negative externalities for 

the environment" (in the case of biomass installations). Besides this, the main problems regarding 

the management of energy discussed in the workshops were technical energy issues. Taking these 

points into consideration and the Art.18 of the RED II Directive (which stated that information 

and training are key components for enabling citizens and communities to become active players 

on the energy markets European Commission (2018)), it is essential to promote activities of 

information and awareness raising for stakeholders. These training activities may solve 

disagreements and questions regarding RECs and boost stakeholders acceptance. 

Description of the recommendation: 

Local administration should create training activities with the local REC’s stakeholders. On one 

hand by implementing capacity building programmes, as energy seminars. These training 

programmes can be carried out with energy technician partners solving technical issues/doubts 

of the local community and public administration. On the other hand, by creating awareness 

raising campaigns through local government on prosumer opportunities and procedures. These 

actions may be repeated on a regular basis. 

Examples and/or references: 

Some energy seminars were already done in the past in the Susa Valley (as the Participant 04 

from the Public Administration workshop had already said during the discussion). They can be a 

reference for the capacity building programmes and may be improved by adding information 

about the SCORE project. The awareness raising campaigns can be based on the PROSEU project, 

an EU Horizon 2020 programme that aims to enable the mainstreaming of the renewable energy 

Prosumer phenomenon into the Energy Union. They have done a similar recommendation on 

the topic (Petrick et al., 2019). 
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Recommendation 03 

Creation of financial policy measures to include vulnerable citizens in RECs 

Level of Applicability EU level 

Local level 

Linkage with SDGs 

 

Background and justification: 

The main financial obstacles to include vulnerable consumers as prosumers in RECs are the large 

investment capital, either savings or access to credit, and the system of social redistribution in 

European Welfare states. Although the CSOP model helps on that, means-tested transfers are a 

barrier to vulnerable citizens to enter as investors in RECs. To be eligible for social transfer 

payments, vulnerable citizens must liquidate all assets. This is considered a "welfare dilemma" of 

the social welfare legislation. In which vulnerable citizens become excluded from participating 

in RECs investments as they do not want to lose their social transfer payments, due to the 

legislation prohibition of asset ownership, income, and often the participation in co-ownership 

of RE installations (Lowitzsch and Hanke, 2019). In addition to this, in the Preliminary Workshop 

in AMICO, social cooperative from the Susa Valley, one of the points discussed with the 

vulnerable citizens are these financial barriers and problems regarding the welfare dilemma into 

the Italian financial system. Considering these points, policy measures to include vulnerable 

citizens in RECs financial system are extremely necessary to solve this dilemma and to help the 

transposition of RED II 2018/2001 into National levels (e.g., by ensuring the participation in RECs 

is open to all consumers involved, including those belonging to low-income or vulnerable 

families, Repubblica Italiana (2020)). 

Description of the recommendation: 

Creation of financial policy measures to facilitate the inclusion of vulnerable consumers in RECs. 

By creating exemptions in the social welfare legislation in relation to investments in RECs, to 

eliminate the necessity to liquidate one’s assets (regarding ownership in RE installations) when 

applying to means-tested social transfers. 

Examples and/or references: 

The French transposition law of RED II includes vulnerable citizens (Art. 41) by stating that 

when a collective self-consumption operation brings together low-income housing, they can be 

designated as the legal person organising the operation. Moreover, Art. L. 424-3 states that low-

income housing organisations can create, manage and participate in collective self-consumption 

operations of electricity (République Française, 2019). Besides this, the work of Hanke and 

Lowitzsch (2020) (based on the practices from Lowitzsch et al. (2017)) suggests that "investments 
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in RECs should be exempt from necessity to liquidate one’s assets when applying for means-tested 

social transfers" by having a cap of at least EUR 1 000 per person per year. 
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Recommendation 04 

Design REC interventions schemes considering local Key Performance Indicators (KPIs) 

Level of Applicability EU level 

Local level 

Linkage with SDGs 
 

Background and justification: 

A shift towards sustainable energy solutions is essential to the achievement of the Paris 

Agreement targets adopted under the United Nations Framework Convention on Climate Change 

(Kanuri et al., 2016). In this scenario, the evaluation of available solutions requires quantitative 

assessment, through the adoption of representative Key Performance Indicators (KPIs) for the 

projects. The KPIs can assess the project’s social approval either by the policy-making bodies or 

by the local society; and the relevant legal framework requirements that need to be met, before 

being implemented in a large scale (Pramangioulis et al., 2019). Therefore, for a successful REC 

implementation, the refurbishment alternative or construction of a project scheme should 

consider the local community preferences. It will help the proposal be tailored for their needs 

and for the local environment, boosting stakeholder’s involvement. Following this, a framework 

tailored by Key Perform Indicators (KPIs) selected by interested stakeholders, is necessary to 

design the individual RECs schemes and to choose the best alternative for the local community. 

Description of the recommendation: 

National governments should consider designing Renewable Energy Communities (RECs) 

intervention schemes tailored to the needs of the local community. It should be properly 

integrated, through voluntary or mandatory regulations and schemes, in RECs project 

investments and included in the initial project’s design. It should consider Key Performance 

Indicators (KPIs) to provide for stakeholders a useful comparison among the proposed solutions. 

It will facilitate stakeholder’s involvement and the design of cost-efficient and socially fair RECs. 

Examples and/or references: 

Several tools and methodologies available in Europe, like CESBA MED, become examples for 

urban planners to incorporate different KPIs in urban projects CESBA Med Commission (2019). 

Moreover, UNECE member States conceived a project to help countries develop, implement, and 

track national sustainable energy policies to mitigate climate change and contribute to sustainable 

development called "Pathways to Sustainable Energy". The project was designed to inform 

decision-makers about effective policy and technology options to attain sustainable energy 

through a set of Key Performance Indicators (KPIs) (United Nations Economic Commission for 

Europe, 2020). 
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Recommendation 05 

Creation of gender-responsive policy for women inclusion in RECs 

Level of Applicability EU level 

Local level  

Linkage with SDGs 

 

Background and justification: 

Taking into account that prosumership characteristics are male, middle aged, well-educated and 

with a higher income; the participation of women and social groups vulnerable to fuel poverty 

are underrepresented. One of the SCORE project objectives is the inclusion of women and low-

income households (LIH) into energy systems prosumership. However, in the workshops the 

presence of women were underrepresented: only one woman participated in the Public 

administration Workshop and four women in the Citizens. Therefore, encouraging and 

empowering women to participate in workshops and RE projects decision making processes are 

important for an inclusive REC and to ensure a just energy transition. 

Description of the recommendation: 

Regions and towns when developing a REC should implement a gender-responsive policy and 

framework for women inclusion in RECs in order to encourage a minimal percentage of women 

inclusion in decision making committees. 

Examples and/or references: 

The SDG Fund programme on Women's Economic Empowerment has been developed to 

accelerate economic empowerment of women in Ethiopia. The programme aims to create a 

gender-responsive policy and an institutional environment for women’s economic 

empowerment. Some of the project approaches are the promotion of savings and leadership for 

women; and the strengthening of policies and programmes that promote women’s agency and 

voice in producer associations, financial cooperatives, and unions 

(https://www.sdgfund.org/joint-programme-gender-equality-andwomen-empowerment-rural-

women-economic-empowerment-component). 
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Recommendation 06 

Adoption of social qualitative methods to engage multi-stakeholders in RECs 

Level of Applicability EU level 

Local level 

Linkage with SDGs 

 

Background and justification: 

To address complex challenges of urban and regional energy planning, an interdisciplinary and 

integrated spectrum is desired (Brömmelstroet et al., 2014). However, social qualitative methods 

and humanities research are usually less applied in shaping European energy policy than Science, 

Technology, Engineering and Mathematics (STEM) disciplines (Mourik et al., 2017). The use of 

the qualitative method (i.e., storytelling) in the Susa Valley Workshops was essential to 

understand the stakeholders’ demand and to engage them into RECs scenarios creation. For these 

reasons, the adoption of social qualitative methods taking into account disciplines beyond "STEM" 

are fundamental to have an inclusive multi-stakeholders decision making with a wide spectrum 

of approaches. 

Description of the recommendation: 

Social qualitative methods should be properly integrated, through voluntary or mandatory 

regulations and schemes, in energy project investments. In order to engage multi-stakeholders 

into decision processes involving energy policymaking, innovation, and research in RECs. 

Examples and/or references: 

SHAPE ENERGY is a European platform for energy-related social sciences and humanities 

(energy-SSH), and it aims to develop expertise in using and applying energy- SSH. It seeks to 

bring energy researchers/practitioners together around a commonly agreed Research & 

Innovation Agenda 2020-2030 for future interdisciplinary energy-related works. Their 

innovative Platform brings together those who ’demand’ energy research (e.g., businesses, 

policymakers, NGOs) with those who ’supply’ that research 

(https://shapeenergy.eu/index.php/about/). 
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Recommendation 07 

Introduction of lessons and activities on renewable energies and energy communities topics 

tailored for schools 

Level of Applicability EU level 

Local level 

Linkage with SDGs 

 

Description of the recommendation: 

With the main objective of broad citizen involvement in RE projects, many steps focus the 

attention on adults. Considering the RE projects and initiatives, the young school students can be 

considered an important underrepresented tier of society. Lessons and activities tailored for their 

age and geographic location should be an educational and inspirational tool much more 

implemented in schools across Italy and other European countries. The activity should see the 

students as the first decision-makers, the real planners of an ideal RE project taking place in their 

community. This initiative can appropriately fit and integrate the official national school 

programs.  

Examples and/or references: 

Since its establishment in 2003, the Namib Desert Environmental Education Trust (NaDEET) 

embraces Education for Sustainable Development (ESD). The aim of the Trust is to inspire 

Namibians to participate in finding viable solutions to local and national environmental issues in 

order to create a healthy and sustainable future for all. NaDEET offers a variety of well-

established environmental education programmes tailored to Grades 5-12 and based on the 

Namibian National Curriculum for Basic Education. Approximately 4500 school children have 

attended the programme since 2003 (https://unesdoc.unesco.org/ark:/48223/pf0000216683). 
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7. Conclusion 

The energy transition from fossil fuels to renewable sources requires a complex adjustment 

of society. Through new energy infrastructures, the transition needs to motivate consumers 

to change their consumption habits and accept new technologies. The launch of new EU 

Policies and the implementation by the European Commission of regulatory frameworks 

bring "citizens at its core". They pledge not only to include consumers as the main 

beneficiaries, but also to consider them as a "policy target group to be activated". In this 

way, the legislation framework seeks to involve them in the energy market by 

reconstructing traditional market roles and institutional configurations. The consumer co-

ownership model in RES, implemented by the SCORE project and underlined in this report, 

aims to transform the consumers in "prosumers" and boost their engagement in RECs. The 

transformation of consumers in prosumers is, therefore, a decisive manner to finally 

establish the citizens and consumers as "central players on the energy markets". In turn, 

their ownership in RES can promote positive behavioural changes in the energy 

consumption, by using new technologies to reduce their bills and participating actively in 

the market (Hanke and Lowitzsch, 2020). 

When dealing with complex challenges in complex systems - such as energy transitions and 

climate challenges - there are a wide variety of relevant bodies of knowledge. Alongside 

with Science, Technology, Engineering and Mathematics (STEM) disciplines, there is a need 

of Social Sciences and Humanities energy (energy-SSH) research to integrate these 

disciplines. For this reason, to understand the process of stakeholder’s involvement in RECs, 

this report illustrated how different quantitative and qualitative approaches and methods 

such as questionnaires and participative workshops applied into the three pilot case studies 

in order to engage the relevant stakeholders in CSOP.  

The methodology was divided in two main sub-goals, clustering citizens patterns and 

stakeholder’s involvement. The clustering analysis produced 4 clusters for each case studies 

(Susa Valley, Litoměřice and Essen).  

The first cluster is composed by respondents who have an interest in participating in RECP, 

they are interested in actively participating, they are interested in investing economically, 

they agree in undertaking actions aimed at improving energy efficiency and in undertaking 

new behaviours aimed at energy saving. They also have positive feelings toward the 

community. In short, they are users ready to fully participate in a community project based 

on renewable energy and no training is needed for them.  

The second cluster is composed by respondents with a general interest and a willingness to 

participate in community projects based on renewable energy. Also, the feelings towards 
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the community are, in general, positive. However, they are not entirely convinced and 

there are some doubts regarding the issue of energy communities. So, they must be 

encouraged, they must be more involved, thinking of targeted actions and tailor-made 

incentives. 

The third cluster is composed by respondents with a similar profile to the previous one but 

with a lower interest in community projects. Furthermore, they stated that they do not feel 

completely connected to the community in which they live. Also, for this cluster it is 

essential to pay attention and define inclusion policies. Specifically, first of all, it is necessary 

to increase the sense of belonging with the context. 

The last cluster is composed by respondents not interested in participating in RECP, not 

interested in actively participating, not interested in investing economically. They often 

expressed a desire not to want to answer the questions asked. Including them in an energy 

community represents a great challenge. 

The most virtuous pilot case is represented by Essen with 57% of the interviewees belonging 

to the first cluster and 13% of the interviewees belonging to the second cluster. The case 

study of the Susa Valley, also, presents optimistic results; indeed, 36% of the interviewees 

belong to the first cluster and 38% of the interviewees belong to the second cluster. As for 

the Litomerice case study, 34% of the respondents belong to the third cluster and 22% to 

the second cluster. Finally, the respondents belonging to cluster 4, that is the cluster of 

absolutely not interested, are few: 6% for the Italian case study, 3% for the Czech Republic 

case study and only 2% for the German case study. 

Moreover, the definition of planning objectives, specific activities and outcomes of energy 

projects respond to multiple objectives and trade-offs, related to stakeholders that 

occasionally have opposing expectations. Considering the particular topic of this report, the 

local community need to be the central point and the main beneficiaries. The report carried 

a specific methodology aimed to consider the stakeholders visions and to involve them into 

the project.  The integration of social sciences and humanities into the traditional STEM 

disciplines were essential to the accomplishment of this report. By doing workshops in the 

pilot case studies (i.e., Susa Valley and Litoměřice) and applying the storytelling method, 

the deliverable brought the research outputs to the local communities and a basis for 

dialogue. Stakeholders learnt not only about facts, but also how to relate with others and 

how they could frame their particular visions. By hearing their scenarios creation, it was 

possible to understand the stakeholder values and visions in relation to the project. It helped 

to promoted social learning among stakeholders and confidence, indispensable to overcome 

the complex problem of energy poverty.  
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In particular, this report emphasizes to improve the traditional thinking in energy 

transition. Decision makers and planners should consider different fields of science when 

developing urban projects. Vulnerable citizens are aware of the complex problems and they 

go beyond the rational-economic reasoning to engage in sustainable initiatives; this 

underlines the importance of listening to the communities and of involving them in the 

project. Moreover, by implementing a decentralized energy production involving local 

community and encouraging them through social, environmental and financial incentives, 

RECs can create a "positive domino", allowing for vulnerability overcoming and, in a broad 

aspect, energy poverty reduction. As an example, the money obtained in the REC 

investment can also be invested in other areas, empowering the community in ways beyond 

the initial energetic question. This strategy can also contribute to local jobs and local wealth 

creation as the money stays within the community.  

Concluding, through joining some important remarks from the results of the present report 

and basing on the literature review, seven interdisciplinary recommendations were 

elaborated for consumer co-ownership in Renewable Energy Communities (RECs).  
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Appendices 

I. Appendix A – Flyer 
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II. Appendix B – Long version questionnaire 
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III. Appendix C – Reduced version questionnaire 
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