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ABOUT 

Energy transition plans may challenge the social ecosystem of the regions where coal 

is still king: if energy transition plans don’t consider local factors, they may cause higher 

unemployment rates, aggravated energy poverty, and economic migration. Energy 

poverty is already a big challenge today in the EU, with coal-dependent regions generally 

being more affected by the issue. 

In the spirit of the EU principle to “leave no one behind” in the transition, JUSTEM 

addresses the energy transition planning through a double-sided approach: (1) it helps 

regional authorities to develop ‘just’ energy transition plans that are sensitive to regional 

impacts such as job losses and energy poverty; and (2) it helps citizens build their 

capacity and find their place in a greener economy. 

The project has received funding from the European Union’s LIFE research and 

innovation programme under grant agreement No 101076151.  
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EXECUTIVE SUMMARY 

Stakeholder engagement constitutes a vital process to involve citizens and regional 

stakeholders in the just transition. However, the notions of justice and action on climate 

change usually spark debates on how this transition should unfold in order to achieve 

decarbonisation objectives while mitigating any potential negative impacts on the local 

society at the same time. Given the existence of multiple methodologies to perform 

engagement exercises, in this research, we first perform a literature review to identify 

techniques from a wide range of scientific fields that could be useful to JUSTEM and 

other similar initiatives, both in terms of their easy-to-use approach, which is necessary 

when engaging with citizens, and their closeness to the thematic of the just transition. 

At the same time, as we have observed a lack of dedicated tools capable of bridging 

these different and occasionally conflicting viewpoints, apart from generic survey-type 

solutions, we present the APOLLO-Live, stakeholder engagement webtool, that can be 

used live in workshops to allow stakeholders express their opinions, find consensual 

solutions to problems that spark debates, and prioritise needs and evaluate solutions 

in a process of deliberative democracy to design the just transition with and for citizens 

and regional stakeholders. 

This report, apart from the review section, constitutes a documentation of the APOLLO-

Live open webtool, describing its functionalities, in order to assist potential users to use 

the tool in live workshops and similar exercises, even after the duration of the JUSTEM 

project. Within JUSTEM, the tool is envisaged to be used during the second round of 

workshops to be performed as part of the project’s pilots. The report also describes the 

development process to reach this version of the tool, including three internal beta tests 

with more than 30 participants to gather feedback and improve its functionalities. 

The links to access the tool and the open-source code can be found in the appendix to 

this report. 
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1. INTRODUCTION 
Engaging with stakeholders as part of the scientific process has recently got significant 

attention (Lavery, 2018), in an effort to communicate scientific findings to broader 

audiences as well as enable implementation of said findings in real-life applications 

(Goodman et al., 2017). Stakeholder theory has its roots in the business world (Kujala, 

2022), as a means for businesses and entities to engage with those that are affected 

by their decisions (Freeman, 1984), in the essence of corporate social responsibility 

(Andriof and Waddock, 2017; Greenwood, 2007). However, stakeholder engagement 

has found applications across many fields, including sustainability (Mathur et al., 2008), 

environmental conservation (Sterling et al., 2017; Phillipson et al., 2012) and the energy 

transition (Marcon Nora et al., 2023), and the relevant policy development aspects of 

these fields (Helbig et al., 2015; Wellstead and Biesbroek, 2023).  

Within the transitions field, and in particular when raising aspects of justice and 

fairness, stakeholder engagement is of utmost importance but has so far been a largely 

underemployed option. This is because the transition, even though vital to ensure 

environmental conservation and addressing climate change, is expected to also have 

negative impacts in the regional development of communities that are so far dependent 

on fossil fuels, and notably coal. As such, citizens within these regions that are affected 

the most need to be part of the discussion to co-design their future, which will help 

towards society accepting, fine-tuning or even completely guiding pursued solutions 

and therefore being a part and legitimising the transition (Nikas et al., 2020).  

However, despite good intentions, not all stakeholders share a common vision of what 

the future of their regions should be, or even the best path to reach any future. This 

sparks lively debates in the regions over the best course of action, including inter alia 

the timeline of the transition, investments to be implemented and the allocation of 

funds. When engaging with the local communities it is therefore important to flesh out 

and highlight these different priorities and preferences, as well as attempt to bridge 

conflicting viewpoints and converge, even though compromises, to widely acceptable 

paths forward.  

With the JUSTEM project deeply rooted within the stakeholder engagement process to 

co-create the just transition with stakeholders and citizens of coal-dependent regions, 

in this deliverable we aim to present a wide range of easy to use and appropriate for the 

project’s goal stakeholder engagement tools and frameworks which can be used in the 

workshops that will follow. Additionally, and noting the absence of specific and 

dedicated tools of (semi-)quantitative nature for stakeholder engagement, we 

developed and present APOLLO-Live, a stakeholder engagement webtool, that can be 

used live in workshops to allow stakeholders express their opinions, bridge the gap 

between different and occasionally conflicting viewpoints, and overall prioritise needs 

and evaluate solutions in a process of deliberative democracy to design the just 

transition with and for citizens and regional stakeholders. 
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2. METHODOLOGIES AND TOOLS FOR STAKEHOLDER 

ENGAGEMENT 
In this section, we aim to identify several engagement approaches/tools that can be 

used as part of the project’s workshops. In particular, we focus on providing a list 

including a variety of tools that originate from a wide range of scientific fields which we 

present in clusters, depending on how they can be used. We associate each one of 

these methods with a short description as a brief guideline on how it can be used and 

for which types of questions, and we further elaborate on this based on examples of its 

usage in actual case studies in the literature. The identification and description of the 

tools presented largely draws from “The MSP Tool Guide: Sixty tools to facilitate multi-

stakeholder partnerships: companion to The MSP Guide” published by Brouwer et al. 

(2017) and ETH Zurich’s “USYS TdLab Toolbox” (USYS TdLab, 2023) and additional 

sources in the literature. The two reports together notably include more than 60 

stakeholder engagement methods that can be employed. Here, we focus on those that 

do not require a high expertise level from the stakeholders involved, considering that 

JUSTEM aims to engage with citizens as well, who may not have the required expertise, 

and that are relevant to the project’s objectives. 

‘Get together’ and ‘define the subject’ approaches 

The approaches in this introductory category aim to make stakeholders open up and 

set the basis for a constructive dialogue, leading to all stakeholders having a clear 

understanding of the issues examined (Brouwer et al., 2019). Since these approaches 

are mainly used so that stakeholders introduce themselves and identify the examined 

problem, they are rarely used standalone. 

The first approach “Introductions” aims to allow stakeholders to introduce themselves 

and get familiar with the group in a simple format. Although the method can be applied 

in various ways ranging in terms of complexity, the most common one is simply urging 

every stakeholder to stand up and present their background.  

A similar way that can help stakeholders identify each other but can also be used for 

eliciting stakeholder perceptions based on preliminary questions is the “Human 

Spectrogram”. A coloured tape is positioned on the floor and stakeholders are asked to 

position themselves behind it according to their opinion (or personal status) on a 

specific subject. Stakeholders that “Strongly Agree” and those that “Strongly Disagree” 

are positioned at the opposite ends of the tape, with the rest of them being positioned 

somewhere in the middle according to their opinion (or personal status).  

The “Problem definition worksheet” aims to analyse the subject examined by posing 

five relevant questions. Common questions are related to the key question we aim to 
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solve, including identification of the people affected by the discussed issue or the social 

factors that form the problem examined. 

Bringing a more personal touch in the process, the “Tell your story by means of an 

object”, asks stakeholders to pick up an object with which they can describe their 

experience on the discussed subject. Then, stakeholders are asked to examine all the 

objects chosen by the rest of the participants and try to detect any similarities or 

tendencies. Although this needs some preparation beforehand so that stakeholders 

bring these objects with them, alternatives can be pursued using proxies (e.g., stickers 

or sticky notes) of them.  

Questionnaires, surveys and polls 

“Questionnaires and surveys” aim to investigate the preferences and opinions of the 

involved stakeholders, in quantifiable or at least semi-quantifiable terms. Their function 

and employment during workshops are very simple: the organisers of the engagement 

event prepare a questionnaire with questions regarding the subject analysed and the 

stakeholders are asked to fill it in, providing their preferences. Then, these preferences 

are analysed to provide insightful conclusions. Such approaches are widely used and 

are applied in several stakeholder engagement events due to their simplicity, employing 

voting polls either using printed sheets or by raising hands or alternatively using a 

number of online options such as Survey Monkey, Sli.do, Google/Microsoft Forms, 

Mentimeter or other similar platforms. Such polls can be combined with other methods 

as well “Prioritising and Ranking” approaches aiming to narrow down a big set of ideas 

proposed during the brainstorming phase of a workshop and then rank them using the 

aforementioned methods. Considering the vast use of such approaches and a wide 

range of tools available to enable such exercises, in the following paragraphs we 

provide examples of case studies taking advantage of such options. 

For example, Katika et al. (2022) demonstrated an AR tool aimed at engaging citizens 

in circular economy concepts and then ran two surveys to draw insights from Greek 

citizens on the proposed solution. Another example of engaging citizens through 

surveys was demonstrated by Schalk (2014) who interviewed stakeholders on the 

needs of municipalities in Alberta, Canada. Next, Hentschel (2020) ran an online survey, 

combined with qualitative interviews, to examine citizens' opinions on municipal energy 

concepts in Germany. Yusuf et al. (2019), also focused on interviewing forty-three 

citizens in the Unites States about the social and ecological resilience to sea level rise. 

Lacroix et al. (2016) examined the formulation of the “Roadmap for Considering Water 

for Arizona’s Natural Areas”, interviewing stakeholders in 47 focus groups and then 

presented the results using word clouds, as well as a figure demonstrating the relation 

between various aspects. Tu et al. (2022), interviewed 40 stakeholders in China 

regarding the sustainable development of Rongcheng, China, involving stakeholders in 

both the identification of regional issues as well and the implementation phase, in a co-
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design approach. In contrast, Pizarro-Irizar et al. (2020), performed a two-step online 

survey to assess the results procured within their analyses, while Heitkemper (2021) 

followed a similar validation-based approach using interviews with households.  

Based on the previous examples, we can see that surveys/polls and similar approaches 

can be used in various ways, notably to assess and choose solutions as well as design 

paths forward, identify impacts, express opinions, figure relationships between 

examined aspects, and evaluate results. Within these categories, Olivier et al. (2021), 

also adds the spatial dimension through the notion of ‘evidence-based stakeholder 

engagement’, indicating the split between generalisable evidence/uncertainty and local 

evidence, as well as the possibility of a combination of these two. Bjørkan et al. (2023) 

hint that such local-based approaches can also help the analyst to better understand 

the stakeholders’ connection to the location linked to a discussed subject.  

Operational Research tools 

Expanding on the previous category, operational research frameworks are conceptually 

similar to questionnaires and polls, adding however complexity in the background 

during the analysis of the received answers by the stakeholders. The “Delphi” tool is a 

widely used MCDA (Multi-Criteria Decision Analysis) method that aims to achieve 

convergence of opinions among stakeholders through detailed discussions and 2 

rounds of questions, where the 2nd round of questions is heavily formulated after the 

examination of the 1st round’s results that are publicly presented in an anonymized 

format. It is assumed that after some rounds, the solution space expressed by the 

stakeholders will start to converge. Other popular MCDA methods are TOPSIS and AHP, 

supported by relevant tools (Labella et al., 2020), to facilitate stakeholder engagement 

processes and provide ranking of specific alternatives. Another operational research 

technique is Fuzzy Cognitive Maps (Taylor et al., 2016), which is a framework used to 

enable stakeholders construct simple maps that offer a simplified representation of a 

system and its causal relationships.  

Emancipatory boundary critique 

The “Emancipatory boundary critique” aims to critically challenge experts on the 

solutions they suggest and help non-experts better understand experts’ views. Usual 

questions asked by the non-experts to the experts are divided into four categories: 

sources of motivation, sources of power, sources of knowledge and sources of 

legitimisation. In the case of JUSTEM, where a key goal is to help inform citizens on the 

just transition and coal phase-out, such an approach could be of significant use. 
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Game-based methods 

Games that imitate real-life decision-making processes have also started gaining 

ground in stakeholder engagement. Oosthuizen (2019) proposed a role-playing game, 

including various elements and action cards, in order to engage local stakeholders in 

the uThukela District Municipality in South Africa on Natural Resources Management. 

In this game, a map was designed in which stakeholders were asked to install various 

types of units (e.g., crops, buildings). Fuzzy cognitive maps and mental models can help 

in such endeavours. Similarly, Bernstein et al. (2020) engaged 39 stakeholders from 6 

countries in a four-day workshop, aiming to examine issues on drug use regulation in 

Canada. The workshop focused on the ”Regulation Game”, a game (played in 

roundtables of 5 people) that aims to help stakeholders overcome barriers regarding 

policy choices on drug regulation. Genç et al (2015), trying to design and evaluate a 

Location Based Urban Information System, asked stakeholders to participate in the 

design process of the aforementioned system through a series of workshops which 

included interviews, a journal in which stakeholders filled in their experiences from the 

city, as well as a tabletop game based on events that have happened in the city. 

Another gamification-type of stakeholder engagement includes the Six Hat Theory, in 

order to examine a problem from different aspects and roles. Within such a process, 

stakeholders are asked to express their opinions on a subject from six different 

viewpoints: the factual, the emotional, the cautious, the logical, the out-of-the-box and 

the management. In this role-playing manner, all participants have the chance to think 

in all six different ways. 

Consultation and co-creation 

A prolific method within the Consultation and co-creation cluster is the “Scenario 

Planning” or “Scenario Integration” which is a co-creation tool, in which stakeholders are 

asked to propose scenarios on how the discussed subject will evolve in the future, 

taking into account the driving forces of this subject. Such an approach is useful within 

the thematic region of JUSTEM, as it is particularly effective in transition-oriented 

questions. Within specific boundary systems, participants are asked to define specific 

relevant variables and then envisage their evolution in a vision/scenario-based 

approach. From boards and markers to online visualisation tools, numerous options 

exist to support such an approach. 

Other such endeavours usually include combinations with other frameworks. Notably, 

Baer (2019) consulted stakeholders in 4 Norwegian towns regarding Zero-emission 

projects in Norwegian neighbourhoods. They examined four different projects and  the 

consultation process was combined with methods such as a dialogue platform and a 

stakeholder brainstorming event. Vancea et al. (2019), focusing on maritime spatial 

planning in the Black Sea, also engaged in consultation meetings with local 
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stakeholders. Towards a more inclusive approach, Mačiuliene and Mačiulis (2017) 

introduced a stakeholder engagement framework that requires citizen input in all 

stages, proposing a co-creation framework for urban planning in Lithuania. Specifically, 

this framework was implemented in Vilnius and Biržai to propose multifunctional 

solutions for already-existent urban spaces. In a similar context, Betta et al. (2022) 

focusing on urban planning propose a stakeholder engagement framework (Cooking 

Recipe Challenge) that aims to identify important actors, evaluate their needs and 

examine how to assist a smoother transition to a circular economy. This framework 

has been used in the cities of Trento, Italy, Birmingham, UK and Göteborg, Sweden. 

Lastly, Pozniak et al. (2023) engaged stakeholders through communities of practice in 

6 cities in the Mediterranean Sea, aiming to the establish a collaboration of different 

stakeholders (e.g., NGOs, municipalities, research centres etc.). 

We see that the approaches in this category, whether aiming for high levels of inclusivity 

or a simple consultation workshop, usually still rely on questionnaires and interviews, 

as discussed above, to structurally elicit stakeholder knowledge. 

Other notable studies of stakeholder engagement 

Moodie et al. (2022) examined ways to engage citizens in the EU’s cohesion policy 

formation. They proposed various methods such as focus groups, World Cafés and 

citizen juries that help citizens provide reflections on various issues. Participatory 

budgeting can also be an important tool to include citizens in decision-making, where 

citizens are asked to determine their priorities regarding budgeting issues (Sintomer et 

al., 2008).  

Baker et al. (2023) present insights drawn from 10 different EU cities on the use of 

water, involving citizens in various engagement processes such as the use of AR 

applications, serious gaming, discussion with local groups. Similarly, Kay et al. (2006) 

examined which engagement tools have been used to engage fisheries-related 

stakeholders in 6 different communities (2 in Scotland, 2 in Thailand, 1 in Namibia and 

1 in Mexico), demonstrating that some of the most used methods were surveys and 

interviews, whereas other more complicated methods, such as “Delphi” were used in 

fewer cases. 

Other more complicated approaches or less useful in the project’s context include: 

• Rich picture (to understand the complexity of a subject) 

• NetMapping (to understand how different stakeholder goals coexist); FCM 

tools can be used to assist in this process 

• Problem Tree (to examine the causes and effects of a problem) 

• Timeline (to illustrate the chronological sequence of several events) 

combined with Trendline (to illustrate possible future trends) 

• Partnership Agreement (to form agreements on specific ways to collaborate) 
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• Visioning (to set a common goal regarding the examined issue) 

• Comparing Proposals (to examine an issue from different perspectives by 

weighting specific proposals) 

• Synthesis (to summarise the issues discussed and the things that have been 

achieved) 

• Closing Circle (to conclude the workshop and increase the stakeholders' 

commitment) 

Despite the existence of multiple and extremely useful methodologies for stakeholder 

engagement, these—originating primarily from the social sciences—mostly bring 

forward a qualitative perspective. Contrary, when shifting to methodologies opting for 

semi-quantitative or quantitative approaches, specific tools to facilitate such processes 

are scarce, and usually focus on polling and survey tools. But usually, these have a 

broader area of applications and are not tailored to stakeholder engagement and 

reaching consensus.  
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3. THE APOLLO-LIVE STAKEHOLDER ENGAGEMENT TOOL 

Overview and key concepts of the tool 

Drawing from the insights of the previous section, and to bridge the gap regarding the 

lack of dedicated and palpable tools tailored to facilitating stakeholder engagement 

exercises, in this section we present APOLLO-Live, a new stakeholder engagement 

webtool developed withing JUSTEM and which constitutes a significant expansion of 

the APOLLO tool (Labella et al., 2020; Koasidis et al., 2022), developed in the H2020 

PARIS REINFORE project.  This significantly updated version of the tool can be used live 

in workshops to allow stakeholders express their opinions, bridge the gap between 

different and occasionally conflicting viewpoints, and overall prioritise needs and 

evaluate solutions in a process of deliberative democracy to design the just transition 

in a participatory format. To understand the overall contribution of the tool, we first need 

to define the following concepts in simple terms: 

• Alternatives: These are the options that we want the stakeholders to vote on. 

• Criteria: These are the aspects against which each alternative is evaluated by the 

stakeholders. 

• Vote: Each stakeholder provides their evaluations using Likert-type linguistic scales 

e.g., {Very Low, Low, Medium, High, Very High}. Symmetrical scales with both 

negative and positive values can be used but are not recommended within the 

methodological approach adopted here. 

• Ranking: The end-result of the tool is a ranking of the alternatives.  

• Consensus: A metric expressing the agreement between the group of stakeholders.  

As such, within the tool, stakeholders are asked to vote on specifics options by 

answering questions, in a simple survey-type format which can be fully customisable. 

For example, Stakeholder 1 may believe that installing photovoltaics [Alternative X] will 

have a Very High impact [Stakeholder’s vote] on job creation [Criterion A]. Then the tool 

combines all these votes from participants to offer a universal solution that represents 

the beliefs of the whole group. Essentially, this solution is a rank of the alternatives from 

the most to the least important which is defined from the votes of the alternatives 

across all criteria. Following the previous example, if most stakeholders believe that 

indeed photovoltaics have a very high impact not only on job creation but on other 

dimensions as well, this technology is expected to be placed in the top positions of the 

ranking with an evaluation of high importance. The tool also identifies the level of 

(dis)agreement between the participants and offer tailored tips to improve the 

consensus among the voters in multiple rounds of voting.  
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The methodological foundations of the tool are heavily rooted in the operations 

research field and in particular draw from the multi-criteria decision aid (MCDA), group 

decision making (GDM), and consensus making and reaching fields. In particular, it 

employs the 2-tuple group TOPSIS method, combining TOPSIS (Hwang and Yoon, 

1981), a well-established MCDA methodology for ranking alternatives, with 2-tuples 

(Herrera et al., 2005) that essentially are an expansion of linguistic terms that are easy 

for stakeholders to comprehend, and a group decision-making setup (Krohling and 

Campanharo, 2011) meaning that it is based on multiple stakeholders voting 

simultaneously. Details on the development of the tool can be found in the Annex. 

The tool from the perspective of the participants 

Within this tool, participants can use one of the active poll sessions live during 

workshops to engage with different stakeholders and participate in shaping the future 

of the transition (see Figure 1). After joining a poll, the tool asks the user for some basic 

information that are fully anonymised (no names, e-mail addresses or other identifiable 

information are collected; a proper disclaimer is placed in the screen), and which can 

be used to provide aggregated results (Figure 2). 

 

Figure 1 Landing page of the APOLLO-Live tool 
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Figure 2: Registration Interface and anonymisation disclaimer 

In Figure 3, we present two different cases of questionnaires that can be used within 

the tool. In case (a), we asked participants to share their perceptions over how 

addressing each of the following needs improves social development in their region 

(functionality to performs needs assessment and prioritisation). In case (b), we asked 

participants to evaluate specific actions that move forward the transition in terms of 

their impact on addressing the employment-related needs. In both cases, linguistic 

values easily understood by the participants were used. 
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(a) Browser view 

 

(b) Mobile view 

Figure 3: Examples of questionnaires used within the tool through the voting interface. 

As discussed in the previous section, the questionnaires rely on two notions: 1) the 

alternatives which are the options that we want the stakeholders to vote on (needs in 

Figure 3a and actions in Figure 3b); and 2) multiple criteria which are the aspects 

against which each alternative is evaluated by the stakeholder (note that in Figure 3 only 

one criterion is presented, while a typical questionnaire entails multiple such questions, 

e.g., social, environmental and financial development). 

The votes of all participants are combined to create a unique solution that represents 

the solution of the group. In Figure 4 you may see how these results are presented and 

notably how the individual results of a participant compare to this “group solution” for 
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each of the options. A higher rating for an option indicates a higher priority/importance. 

A large difference in the two bars indicates a large disagreement between the individual 

votes of a participant and those of the rest of the participants. In some cases, a large 

difference may trigger a suggestion to adapt the participants vote in the next voting 

round, depending on the other participants as well. This tip is based on the consensus 

level which indicates how close the results of the participants are. In particular, in Figure 

4a we can see that in this specific exercise employment-related needs are the most 

important based on the whole set of participants, but our specific stakeholder indicated 

that they believe it is actually political commitment that is the most important. The 

consensus in the first round was 74.7%. To improve this, some participants received 

tips, suggesting that they could—but they are not obligated to—change their vote (Figure 

4b), while between rounds, extensive discussions take place to enable all voices to be 

heard. After participants voted again, we can see that the consensus improved to 78.2% 

(Figure 4c). Iterative processes could further improve this in order to reach a widely 

acceptable result. 

 

(a) First round results 
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(b) Tip to improve solution 

 

 

(c) Second round results 

Figure 4: Results from a preliminary dry run on the assessment of needs with two rounds of voting 

The webtool also generates a diagram (Figure 5) depicting how the results of the “group 

solution” have changed between rounds following the deliberations in between. 

Although large differences are not always evident (especially in case like this one we 

are talking about only two rounds), we can see that notably the value in the ‘political 

commitment’ option presents some differences, as the participant highly prioritising 

this need agreed to tone down their vote.  
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Figure 5: Comparison of the solution generated in each round 

Stakeholders are also grouped together based on their working capacity background 

(e.g., academia) to create a unique solution for their group and understand the 

dynamics and the different viewpoints of each group of participants (Figure 6). 

 

Figure 6: Preview of evaluation per stakeholder group diagram 

We have also created a number of intermediate pages to help users navigate the tool.  

The tool from the perspective of the participants 

When using APOLLO-Live as an organiser of a workshop, the tool presents a slightly 

different interface, to assist the user set up the structure of the workshop as well as 

moderate the process. To perform such tasks, one must register for an ‘admin’ account. 

Being deeply rooted in open science, such options are open and free of charge, but are 

subject to confirmation from the development team. After logging in as an admin, the 
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tool offers the chance to create a new workspace, namely the setup of a workshop 

(Figure 7). To properly set up the structure, the tool requests the user to add basic 

information on the questionnaire, namely a name as well as the number of alternatives 

and criteria. These can be changes from within the workspace afterwards.  

 

Figure 7: Interface to create a new workshop 

In the main interface for setting up the questionnaire (Figure 8), the user must fill all the 

necessary information required to ensure that the participant will have a proper 

understanding of what they need to do, and for what purpose. In particular, the user can 

add details about the name and description of the model both in the landing and the 

voting page. From a technical perspective (Figure 8a), the user needs to define a set of 

parameters necessary to run the framework of the tool, including the linguistic terms 

that the voters should use for evaluating the alternatives and the one for evaluating the 

importance of the criteria (these two can be similar). Finally, the rigorousness 

parameter should be set between 0.8 (stricter value; should be used for multiple rounds) 

and 1 (less strict) and depends on how much the organiser wants to penalise 

disagreements in consensus measuring. 
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(a) Setup of questionnaire status, general settings and linguistic scale  

 

(b) Setup of alternatives and criteria for the questionnaire 

Figure 8: Main interface for setting up a questionnaire in APOLLO-Live 

When editing the workspace, the status should be set to ‘draft’, enabling the user to 

perform any change to the questionnaire (e.g, edit the alternatives and criteria; Figure 

8b). In this case the poll is hidden from non-admin users. Once the admin is happy with 
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the choices made and the format, the status can change to “Accepting Votes” (Figure 

9). This will create a public poll in the land page and the users can start voting (like the 

survey in Figure 3). The ‘pre-calculate’ button enables the moderator to check the 

number of participants that have already voted and have a better overview of the flow 

of the workshop. Messages can also be sent through the tool (e.g., that voting will close 

in a couple of minutes). Finally, when all votes are collected, the moderator should 

change the status of the workspace to ‘Finalised with Feedback’. Essentially, this closes 

the voting form and automatically redirects participants to the page of the results and 

the tips presented in the previous section.  

 

 

Figure 9: Stages of the voting process 

During the ‘Finalised with Feedback’, deliberation between the group can take place. The 

moderator has an option to share their screen and present the group’s results (without 

personalised results. Although the participants can view the results in their own screen, 

this option enables the moderator to help all participants follow the same discussions. 
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When deliberations are over, the moderator can return to an ‘Accepting votes’ status, 

enabling participants to change their votes.  

Finally, an admin has an opportunity to view and download the results for further 

processing offline through a concise JSON format (Figure 10), which is easy to handle 

by most common data processing software, including MS Excel. Again, with each user 

receiving an encrypted user-ID, anonymity is ensured.  

 

Figure 10: Data saving format of each workspace 

Impact of APOLLO-Live 

To ensure that APOLLO-Live is useful, the process followed understandable and has an 

overall high impact and contribution, we performed 3 beta tests which had two 

purposes: the first was to gather feedback on the tool and suggestions for improvement 

(Table 1); and second, to use the tool for a variety of questions, i.e., different choices on 

alternatives/criteria, to present a wide range of the possibility space of uses of the tool 

(Table 2). The final test also had the added purpose of familiarising the partners of 

JUSTEM with the tool, so that they have a proper understanding of how to use it in the 

workshops to come. 

Table 1: Input received during the testing phase of the tool 

Test # Date Participants Notable Feedback from participants and 

solutions 
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Test 1 07/04/2023 

11 members 

of the EPU 

unit at NTUA 

outside the 

development 

team 

- - Improvements on the design of the tool: 

The tool as presented in the previous 

section follows a modern, innovative, and 

user-friendly approach with the support of 

the participants, while the proper guiding 

pages are developed to ensure a smooth 

flow of the process. 

- - Colour of the plots: Participants 

requested that the colour palettes are 

accessible to viewers who are 

colourblind, which is now ensured 

- - Additional plots: The plot directly 

comparing the results of the different 

rounds (Figure 5) emerged as a request in 

this test 

Test 2 08/09/2023 

8 members of 

the EPU unit 

at NTUA 

outside the 

development 

team 

- - Corrections: Participants in this tool 

performed a stress-testing to identify 

outstanding errors and bugs in the 

software. 

- - Information presented in hover text: 

Participants requested further colour 

enhancements in the hover text 

appearing in the consensus field, and that 

this hover functionality is fully responsive 

(no time delay) 

Test 3 2/10/2023 

16 members 

from the 

JUSTEM 

consortium 

- - Flexibility: JUSTEM partners requested 

that the setup of the questions is fully 

customisable to fit the context of the 

regions. 

- Saving of results: Since workshops are 

expected to run on parallel or during 

similar periods, we established a 

dedicated functionality (JSON files) to 

ensure that results and sessions are not 

mixed. 

- Voting: Participants identified that the 

use of negative scales (which were used 

only in this test may lead to misleading 

overall evaluation and are therefore not 

suggested (left as future research in the 

development of the tool). The same 
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applies to the option of allowing the 

responder not to respond to a question. 

Table 2: Purpose and alternative and criteria selection on the three tests performed 

Test # Alternatives Criteria Purpose 

Test 1 

9 investments/actions 

outlined in the Greek 

JTP: 

- PV plant 

- Green Hydrogen 

Unit 

- Energy Storage Unit 

- Energy Research 

and Technology 

Valey 

- E-mobility park 

- Waste 

management 

facility 

- Biomass 

processing unit 

- Smart agriculture 

unit 

- Wine tourism 

Based on the on the 

overarching dimensions 

of the review in D3.1: 

- Impact on social 

dimensions: 

- Impact on economic 

dimensions 

- Impact on 

environmental 

Dimensions 

- Understand what the 

impact of these 

alternatives is on the 

selected criteria and 

find a ranking that 

reflects on which 

actions the 

participants want to 

be prioritised. 

Test 2 

Indicative stakeholder 

needs based on the 

review in D2.1: 

- Creation of jobs and 

reskilling 

- Active citizen 

participation 

- Investment & Fiscal 

policies 

- Political 

Commitment  

- Energy 

Independence  

Based on the on the 

overarching dimensions 

of the review in D3.1: 

- Improvements on 

social Development: 

- Improvements on 

Development 

dimensions 

- Improvements on 

environmental 

Development 

- Shed light on how do 

addressing some of 

the most common 

stakeholder needs 

expressed as part of 

the just transition 

improve regional 

development. The 

outcome should be a 

rank of needs which 

reflects the urgency 

of each one (e.g., the 

need being in first 

place should be the 

top priority) 
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Test 3 

A subset of common 

investments/actions 

outlined in the JTPs: 

- Instalment of a RES 

plant (e.g., PV plant, 

wind farm) 

- Build a hydrogen 

and energy storage 

unit 

- Build a waste 

management 

facility 

- Establish an energy 

cooperative 

- Enhance smart 

agriculture 

- - Rehabilitation of 

mines 

Based on the on the 

overarching categories of 

stakeholder needs of the 

review in D2.1: 

- Employment-related 

needs (jobs in general, 

training, re-skilling) 

- Financial needs 

(investments, funding, 

R&D) 

- Social-oriented needs 

(participation, political 

commitment) 

- Environmental needs 

(rehabilitation of 

mines, impact on 

agriculture) 

- Energy-related needs 

(energy 

independence, energy 

poverty) 

Understand what the 

impact is of each one 

of the actions that can 

be pursued by a region 

as part of a just 

transition plan towards 

addressing each of the 

most commonly 

identified needs of 

local stakeholders. The 

ranking will indicate 

which actions have the 

most positive impact 

across most 

dimensions. 

The purpose of these tests was not to provide solutions on these topics since all three 

of them were performed internally within JUSTEM, but rather to provide an 

understanding of the possibilities of the tool. The selection of these dimensions lies 

entirely on the purposes and context of each region. 

Offering guidelines for these selections, it is important for the analysts to be as 

exhaustive as possible, but at the same time avoid creating a massive questionnaire 

that would discourage participants from engaging. Essentially, the user of the tools 

aiming to employ it in a workshop needs to think, what is the most important topic in 

their area with lively debates were a prioritisation needs to be performed (selection of 

investments is always a best practice scenario for these exercises). After deciding on 

the alternatives, then the selection of the criteria needs to take place, by identifying the 

axes that an alternative may have a high or how impact.  

Finally, we envisage the tool to be used by the wider stakeholder engagement 

community, even after the end of JUSTEM. For this reason, the project partners and the 

development team of APOLLO is on discussion with the colleagues from the H2020 

PARIS REINFORCE project to host versions of the tool in the I2AM PARIS PLATFORM 

(and with derivative   projects maintaining the platform, e.g., HE IAM-COMPACT and HE 

DIAMOND), as well as the H2020 ENCLUDE project to host versions of the tool in the 

ENCLUDE platform that is currently under development. 



 

D2.2 – Participatory Framework  27 

4. CONCLUSIONS 
Stakeholder engagement will play a vital role in an effective just transition process, as 

those affected by the efforts to achieve a cleaner and more sustainable future need to 

be part of the discussion,. At the same time, their needs should be taken into 

consideration. However, not all stakeholders agree on the best way forward, even 

though most share a common vision of maintaining and strengthening the 

development of their regions while protecting the environment in which they live. 

To assist projects like JUSTEM that aim to engage with stakeholders, and in particular 

citizens, a wide range of stakeholder engagement frameworks exist. Most of these 

however originate from the social sciences field, which—despite their overall 

contribution—offer primarily qualitative insights. On the other hand, common 

quantitative techniques rely almost exclusively on existing voting platforms, leaving a 

gap on the existence of tools that are tailored to stakeholder engagement, and on 

bridging the gap between different viewpoints.  

The purpose of this deliverable was first to present a wide range of stakeholder 

engagement frameworks that the project would benefit from employing during the 

workshops and engagement activities performed. From the wide range of options 

existing, we focused  on tools/approaches that are easy to use/employ to make the 

process for citizens that are not always accustomed to such activities easy to 

participate, and that are relevant to the goals of the project. Where applicable, we 

presented examples from the literature of how these approaches have been used in 

practice.  

Second, we also presented the participatory framework developed in the project in the 

form of a web tool that can facilitate stakeholder engagement to prioritise needs and 

priority topics as well as evaluate potential courses of action to better guide the 

planning process of territorial just transition plans by (further) integrating the opinion of 

local stakeholders in the deliberation processes. This tool is envisaged to be used in 

workshops in coal regions for citizens to express their views on just transition and 

cooperate with their peers and neighbours to better coordinate their actions, and co-

design the just transition through deliberative democracy processes. 
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Annexes
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ANNEX I: ARCHITECTURE OF APOLLO-LIVE  
The APOLLO-Live webtool is a sophisticated platform designed to facilitate anonymous 

online voting workshops while ensuring data security and integrity. This application 

leverages the Hexagonal Architecture to provide a robust, maintainable, and scalable 

system with the addition of TOPSIS, a multi-criteria decision-making algorithm, to 

enhance decision support. At the same time, in support of the open science (open code 

and open access), we developed the tool using, to the extent possible, open-source 

programming languages and the tool is open to use and replicated in a dedicated 

repository (Table 3). 

Table 3: APOLLO-Live code metadata 

Current code version v1.1.0 

Tool access link https://apollo-live.epu.ntua.gr  

Permanent link to 

code/repository used for this 

code version 

https://github.com/i2amparis/Apollo  

Permanent link to reproducible 

capsule 

N/A 

Legal code licence Apache-2.0 license 

Code versioning system used Git 

Software code languages, tools 

and services used 

C#, Javascript 

Current code version AutoMapper.Extensions.Microsoft.DependencyInjection  

BuilBundlerMinifier 3.2.449 

ExcelDataReader 3.6.0 

FluentValidation 11.7.1 

Hexagonal Architecture promotes the Dependency Inversion Principle (DIP) by allowing 

the application core to define abstract interfaces (ports), leaving the implementation 

details (adapters) to be provided by external components. This inversion of 

dependencies enhances flexibility and testability, as the core remains decoupled from 

specific technologies or frameworks. 

The clear separation of concerns and the use of interfaces make it easier to write unit 

tests for the application core. Test doubles can be easily created for ports, allowing for 

isolated testing without the need for external resources. 

https://apollo-live.epu.ntua.gr/
https://github.com/i2amparis/Apollo
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The modular structure of Hexagonal Architecture makes it more straightforward to 

maintain and extend software systems. Changes to the external interfaces do not affect 

the core logic, reducing the risk of introducing bugs during maintenance. 

Hexagonal Architecture enables easier transitions between technologies and 

frameworks. Replacing or updating external dependencies is simplified, as long as the 

new adapters conform to the existing ports. 

The first step to take when designing with the Hexagonal Architecture is to define the 

primary and the secondary actors. In our case, we have three primary actors, the 

administrator of the system, the moderator of the workshops and the voter. Our 

secondary actors are the algorithm we use to support our decisions, the way we cache 

some of the requests, the database, the emailing, the encryption and the import (Figure 

11). 

 

Figure 11: Primary and secondary actors in the Hexagonal Architecture of APOLLO-Live 

The second step is to identify our ports through the use cases. The actors interact with 

the hexagon through ports. The ports are implemented through a programming 

interface, that is agnostic of technologies. Ports group is actually a group of use cases. 

In our case, the primary ports are (Figure 12): 

• User Management 

• Workshop Management 

• Anonymous Voting 

• Workshop Reports 

To support these, we need these secondary ports: 
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• Algorithm Service 

• Caching Service 

• Email Service 

• Import Service 

• Encryption Service 

• Users Repository 

• Workshops Repository 

 

 

Figure 12: Use cases in the Hexagonal Architecture of APOLLO-Live 

Adapters are the “real” technology we are using. For every adapter usually we have two 

implementations, the real one doing the work and the tester that tests the port’s 

functionality. In our case we have the below adapters: 

• Algorithm Adapter, that implements TOPSIS calculations 

• Database Adapter 

o We are using Entity Framework, that supports all known databases like: SQL 

Server, MySql, MariaDb, Postgresql, Sqlite. The current implementation 

works with a Postgresql database. 

• Cache Adapter, using .net core process in-memory caching 

• Email Adapter, that sends e-mail letters using smtp protocol 

• Encryption Adapter, using Entity Framework Core and Microsoft Data Protection 

stack to store secret keys 
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• Import Adapter, using excel files to import manually ran workshops 

• UI Adapter 

o .net core web app 

o .net xunit acceptance tester 


