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Abstract: Within the EU, energy transition at the local level is embedded in a complex stakeholder
network with highly interdependent actors; if these actors have to collaborate to contribute to an
efficient transition, they have to initiate a dialogue about their roles and interests. A good way
to achieve this goal could be via serious gaming. Scholars suggest that serious games have the
potential to increase multi-stakeholder’s dialogue and collaboration on climate-change-related issues;
however, empirical evidence on the effectiveness, and the process is still limited. The aim of this
paper is to use the We-Energy Game as a case study to provide empirical evidence on how serious
gaming could facilitate dialogue and collaboration among different stakeholders, and which specific
features influence the engagement of participants with the issue. For that purpose, a qualitative
analysis on feedback and observations of group discussions is conducted, together with a survey
for 125 stakeholders from diverse municipalities in The Netherlands to assess what type of features
influence the engagement. The study reveals that the game engages participants mostly at the
cognitive level, and that key elements in this process are game design, the debriefing session, and the
role of the facilitator.
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1. Introduction

Our society is facing a number of challenges whose impact is becoming more visible
every day, and climate change is considered one of those challenges. Caused by the
substantial emission of greenhouse gasses produced predominately by human activity
(e.g., combustion of fossil fuels for energy and transportation), climate change is already
affecting health, the economy, and the basic needs of citizens [1]. If the problem is largely
caused by human behaviour, it also means that it can be solved by humans, at least in
relation to the emissions. However, this requires not only individual behavioural change,
but also societal behavioural change, modifying deeply rooted systems and structures
through the involvement and collaboration of a variety of stakeholders with diverse
views and interests. This is seen as a transition process, which according to [2] means “a
radical, structural change of a societal (sub)system that is the result of a coevolution of
economic, cultural, technological, ecological, and institutional developments at different
scale levels”. For [3], an efficient energy transition is “a timely transition towards a more
inclusive, sustainable, affordable and secure global energy system that provides solutions
to global energy-related challenges, while creating value for business and society, without
compromising the balance of the energy triangle”.

In both definitions above we can observe that energy transition is a complex and
urgent process, and that to achieve it efficiently, decisions and actions cannot be addressed
by a single institution. The design of energy transition requires a “broad interdisciplinary
mobilization of expertise, convictions, resources and multi-stakeholder collaboration” [3].
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Within this context, local authorities within the European Union (EU) have a key role in
energy transition towards a low-carbon, energy-efficient, and sustainable municipality
through the development and application of energy policies, but they cannot act alone.
On the one hand, they often control a small fraction of local greenhouse gas emissions,
and on the other hand, relying on the involvement of local stakeholders—with diverse
expertise, convictions, and resources—guarantees innovation and ambitious initiatives
in the long term. Local authorities need multi-stakeholder engagement, but how can
local governments create awareness of energy transition while enabling dialogue and
collaboration among different stakeholders? Only sending information has proven to
be insufficient [4,5]; therefore, innovative approaches such as “serious gaming” have
gained popularity in the last decade. Serious games—games with a purpose beyond
entertainment—allow participants to actively engage with actionable information through
a game interface [6].

Under these premises, the We-Energy Game was developed. In the game, which can
be played online or on a board, a minimum of five players can take the roles of production,
planet, profit, people, and balance. From each perspective, players first negotiate which
energy source to use and on which area on the map, and then they revise the consequences
for the different roles. Through playing the game, participants are expected to become
more aware of the complexities and urgency in providing renewable energy, as well as
the need to start negotiating with others to in order to develop a sustainable energy mix
for their municipalities. Hence, the aim of the We-Energy Game is to improve debate
and dialogue and initiate collaboration among different stakeholders in energy transition.
The game is expected to create cognitive, emotional, and behavioural engagement with
energy transition.

Researchers maintain that serious games could work as effective strategies to raise
citizens’ engagement with climate-change-related issues [7–9], such as energy transition;
however, empirical evidence on the effectiveness and the process to support engagement
is still limited [10]. The goal of this paper is, therefore, to introduce the application of the
We-Energy Game as a case study to provide empirical evidence on how serious gaming
could facilitate dialogue and collaboration among different stakeholders and which specific
features influence the engagement of participants with the issue of energy transition.

This paper is organized as follows: first, we introduce a background on the topic.
Then, we provide theoretical perspectives that back up this study and the methodology
used. Finally, findings, discussion, and conclusions are provided.

2. Related Literature

Communicating topics such as energy transition is challenging. According to [11], the
first problem is the nature of the topic itself, which is complex for the general public to
understand due to the technical, economic, and societal relationships, but also the time-
related constrains. Furthermore, we talk about a long-term process in which the means
might change over time. Communicating actions while being flexible remains difficult
due to the challenge in envisioning a “specific image” of the future. Finally, in the process,
different views and interests on objectives and means are encountered from a variety of
stakeholders, creating a “strongly polarized environment”. This conflicting environment
is also visible in media representation, which even if it is increasing over time, it is often
seen as “unbalanced” by both sides of the spectrum, those who criticise it and those who
support energy transition [8]. In the case of climate change, the topic is often represented
in a “sensationalist and shocking way” in mass media, making people feel distant towards
the issue, without power to make changes [12].

Scholars have shown that transmitting information in a unidirectional and passive
way or providing mostly statistical data does not contribute to bringing the topic closer to
the minds and hearts of people and, therefore, does not create engagement with energy
transition. Reference [13] also warn about the “ostrich effect” in which information may be
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avoided entirely if negative expectations exist, for instance, the perception of unaffordability
for solar panels or geothermal heat pumps.

All these factors increase the need to search for interactive and innovative approaches
to communicate on energy transition and to contribute to stakeholders’ engagement in
the energy transition process. Serious games—games whose purpose goes beyond pure
entertainment to convey ideas, values, knowledge, and skills—have recently emerged
as a potential tool for that purpose [6]. The proliferation of visual cultures, the rise in
digitalization, and the evolution of interactive media have contributed to this rise in atten-
tion among scholars and practitioners, offering new opportunities for engagement with
the issue. Sustainability and climate-change-related serious games have been developed
“exponentially” in recent years but, especially, in an online format: these types of games
differ greatly in game mechanics, technical sophistication, and scientific accuracy. However,
many of the scholars agree that role play and simulations are the most dominant genres,
and that energy is one of the most recurrent topics [10].

Several researchers have focused on studying how serious games can raise aware-
ness, as well as change attitudes and behaviour towards energy saving and efficiency.
Reference [14] found that learners’ awareness and behavioural intention was significantly
improved after playing a game; Reference [15] found positive outcomes on both attitude
and behaviour towards energy efficiency, although significant differences between game
and control groups were reduced thereafter. The study by Reference [16] showed how the
participation in a social game provoked a reduction in energy use among college students
by 2%. However, the savings did not last in the 30-day follow-up test.

Many studies conclude that serious games that are “properly constructed and vali-
dated” have potential as an efficient strategy for engaging with diverse publics [8]. Em-
ploying serious games is also seen by researchers and practitioners as a new form of
participatory communication that can act as “ice-breakers” to stimulate discussions and
initiate co-creating responses. Factors such as the capacity of games to have a direct ex-
perience, reflective observation, and exploration of very different ideas can contribute to
that goal [17]. As a case study, [18] describe the Maladaptation Game, a game created to
help layers taking decisions with regards to the four climate-related challenges in Nordic
agriculture: “(a) increased precipitation, (b) increased temperature/risk of drought, (c) in-
creased prevalence of pests and weeds, and (d) a prolonged growing season”. In this game,
participants individually explore different options and create their own decisions in the
game, which are shared in common via the moderator screen. Specific entry points for
the dialogue are given through the challenges presented in the game, helping players to
elaborate their arguments, question each other, and develop a joint understanding [18].

3. Theoretical Framework
3.1. Engagement

To test the effects of serious gaming in changing behaviour, one of the most recur-
rent theories is [19], which states that a “positive attitude towards a concrete behaviour
combined with positive subjective norms and a high level of perceived control will likely
impact an individual’s intention to carry out that behaviour and increase the likelihood
that the concrete behaviour will be carried out”. In relation to perceived control, and in the
field of games, a key concept is self-efficacy, which is “the extent to which people believe
that they are capable of doing specific tasks in order to achieve certain goals”, according
to [20].

Game experience is another area that scholars are currently interested in exploring.
The concept of flow—a feeling of high enjoyment and fulfilment—is addressed by [21] in
the theory of flow, which suggests eight dimensions: a challenging activity requiring skill;
a merging of action and awareness; clear goals; direct, immediate feedback; concentration
on the task at hand; a sense of control; a loss of self-consciousness; an altered sense of
time. Based on this concept, the EGameFlow [22] was created as a scale to analyse users’
enjoyment in e-learning games, including 42 items divided into eight groups: concentration,
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goal clarity, feedback, challenge, control, immersion, social interaction, and knowledge
improvement [23].

Less studies are available to test the engagement of players with a particular issue
of focus in the game, such as energy transition in our case. While in social sciences, the
concept of engagement can have different perspectives, in the field of climate change com-
munication, the conceptualization of engagement by [24] is widely accepted. They define
engagement with climate change issues as “individuals’ evaluation of and response to cli-
mate change which compromises cognitive, emotional and behavioural components”. That
means that people should understand more (cognitive), but also care about it (emotional)
and be stimulated to take actions (behavioural) in order to become engaged.

In this context, the Framework for Climate Change Engagement through Games was
developed by [25]. The framework proposes game attributes that can “maximise” the
cognitive, emotional, and behavioural engagement of players. The 15 game attributes are
categorized in the three dimensions introduced by [24]:

• Cognitive involvement: credible, experiential learning, concrete, challenging, levelling-
up, fun, achievable, feedback-oriented, meaningful, narrative-driven, simulating.

• Emotional involvement: identity-driven, concrete, challenging, efficacy-enhancing,
reward-driven, achievable, feedback-oriented, meaningful, narrative-driven, simulating.

• Behavioural involvement: social, efficacy-enhancing, reward-driven, levelling-up, fun,
achievable, feedback-oriented, meaningful, narrative-driven, simulating.

Some of the 15 game attributes fall into all three dimensions. That means these
attributes have the potential to engage at cognitive and emotional levels at the same
time: achievable, feedback-oriented, meaningful, narrative-driven, and simulating. This
paper makes use of this framework to analyse which specific features—and, therefore,
dimensions—influence the engagement of participants with the issue of energy transition
after playing We-Energy Game.

3.2. Stakeholders

In any decision-making process, there are always individuals or groups that have a
particular interest or a degree of influence on the achievements of the operations. Refer-
ence [26] defines these individuals and groups as “stakeholders”. From the point of view of
strategic stakeholder management theory, Reference [27] state that the roots of the concept
of stakeholders are related to “the diverse nature of what they can demand” from a given
organization. The same authors suggest that the more stakeholders an organization has,
the more complex stakeholder management will be. They propose the “Power-Interest
Grid” with four dimensions [27]: “subjects”, who are the stakeholders who have a low
degree of power, but a high degree of interest in the organization (they want to influence
but cannot modify decisions); “players”, who are the stakeholders who have a high degree
of power and a high degree of interest in the organization (they are significant partners so
one should work with them); “crowd”, which is the stakeholders who have a low degree
of power and a low degree of interest in the company (they are satisfied with updates);
“context setters”, who are the stakeholders who have a high degree of power, but a low
degree of interest in the organization (they influence the context of the decision). In practice,
this model can serve to enhance the proactive management of stakeholders [28].

In the case of energy transition, municipalities (local government) are in a key position
to identify actions that best meet the needs in their population. However, an important
challenge in the transition is related to the participation of multiple stakeholders, with
different points of views and lines of action, including house owners, public authorities,
network operators, or producers [29]: due to the lack of “hierarchical and networked
relationships” among stakeholders and the existence of different scales and conflicting
goals, coordination is complex.

According to [29], there are three main groups of stakeholders at the local level:
(a) building-related stakeholders—home owners or housing corporations; (b) stakeholders
within current energy systems—grid operators, energy producers and suppliers, installa-
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tion companies, or contractors; (c) governmental and non-governmental organizations—
environmental NGOS, local energy initiatives, or citizen organizations. The authors add
that these groups of stakeholders are all interconnected, and the choices of one group can
have an impact on the choices of another.

4. Materials and Methods

This study uses both qualitative and quantitative approaches: on the one hand, we
conduct a qualitative analysis, focusing on feedback and observations of group discus-
sions held by stakeholders to explore how serious gaming can facilitate dialogue and
collaboration; on the other hand, we implement a post-test design research by way of a
questionnaire to assess which features influence the engagement of participants with the
issue of energy transition and the extent to which participants can engage with the topic at
the cognitive, emotional, and behavioural levels through playing the We-Energy Game; this
is the most common method in testing the effects of a game [23]. The analysis of qualitative
and quantitative data together will, therefore, help in assessing the user experience and
participants’ feedback.

4.1. We-Energy Game as a Case Study

The We-Energy Game is a board game created as a result of research conducted by
Frank Pierie, a researcher at Hanze University of Applied Sciences, Groningen. The We-
Energy Game was developed as part of his doctoral research to provide energy stakeholders
with practical insights into the possibilities in energy transition. It can be played online or
offline by a minimum of five participants. In our case, players played offline. The following
table summarizes some characteristics of the game (Table 1):

Table 1. We-Energy Game characteristics.

Elements Characteristics

Roles

Production: a project leader who needs to produce a certain amount of energy.
People: the citizens of the area where the game is played.
Planet: how green/clean is the energy production.
Profit: how much profit is made by the different projects.
Balance: how easy to work with is the energy source for the network operator.

The board It makes use of different locations in The Netherlands, using real data based on
own research and an open street map.

Levels

The game uses four levels of difficulty by making use of four different maps
(Figure 1), allowing players to experience the challenges of making different
towns with different populations sizes energy neutral: Diever (goal: 25 points),
Meppel (50 points), Assen (75 points), Emmen (100 points).

Energy
sources

Energy sources addressed in the game, which are represented on cards, include
large solar parks, solar panels on roofs, large wind turbines, and biogas
production using co-digestion of either energy maize, municipal waste, or
agricultural waste. Additionally, there is the option for energy storage. Each
energy card contains scores, and each role has a different score. The scores are
also based on realistic effects of each variable and refer to the amount of energy,
emissions, and impact.

Mission

The mission in the game is to make a town or city electrically energy neutral.
From their respective roles, participants have to discuss and negotiate which
energy source they want to employ and on which location on the map. Once
agreement is reached, they place the icon that represents that energy source on
the map and they check the consequences for each of the roles. Most energy
sources have some positive and negative scores for the roles (Figure 2). The
game finishes when all roles reach the total score for the selected town,
maintaining a positive balance (e.g., 50 points in the case of Meppel).
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4.2. Sample and Game Sessions

A total of 125 stakeholders involved in the energy transition of municipalities in
The Netherlands participated in this study, with ages that range from 22 to 70 years old
(male: 84; female: 41). Their profiles are very diverse and include energy producers
and suppliers, real-estate agents, entrepreneurs, municipality workers (managerial and
assistant positions), members from educational institutions (professors and students),
members from citizen and environmental groups, journalists, and home owners. Profiles
of stakeholders can be categorized in the three different groups defined by [29]: building-
related stakeholders, stakeholders within current energy systems, and stakeholders from
both governmental and non-governmental organizations.

Data for this study were collected from 6 different sessions, each of them in a different
municipality (these municipalities belong to the Northern region of The Netherlands and all
have a similar population size—between 8000 and 10,000); therefore, they also share similar
challenges in energy transition; these municipalities were not preselected, but instead,
the game sessions were requested by municipalities, which means that local government
officials themselves were in charge of inviting a diverse range of stakeholders to be part of
the game and providing the location. Each single session counted with the participation
of approximately 15–50 stakeholders, and it took approximately 2 h to 3 h on average,
including welcoming words by organizers, explanation about the goals and instructions of
the game by the We-Energy Game facilitator, gameplay (usually two rounds, corresponding
with two different maps and, therefore, levels), and debriefing time.

Participants were randomly assigned to different tables to play the game—each table
would contain a minimum of five players; however, during the debriefing time, groups
were dissolved to make the discussion collectively. They were also informed about the
purpose of the research and gave their informed consent to the study and publication of
results, guaranteeing their anonymity and privacy.
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4.3. Qualitative Analysis

Group discussions can be seen as “arenas” for sense-making and co-construction of
meaning by encouraging people to expose their individual understandings and contextual-
ize their experiences in interaction with the rest of participants. [30]. The rich data derived
from group discussions can allow researchers to analyse content as well as process. While
most studies have focused on “what” participants express in groups by using content analy-
sis (e.g., topics and conflict points), we concentrate on the “how”: how participants interact
with the game dialogue and collaboration. Process-oriented studies in the field of climate
change communication have addressed the use of metaphors, analogies, distinctions, and
story-telling (e.g., [31,32]).

During a We-Energy Game session, group discussions take place in two different
stages: first, during the gameplay, when negotiating which energy source should be
employed in the map and why; secondly, discussions are also held after playing the game
in a debriefing session, which is facilitated by a moderator (We-Energy Game expert).

In this study, we analyse feedback and observations made by participants during
discussions while playing and after playing, focusing on two different categories in relation
to engagement: (a) interactivity: relating to criteria such as game dynamics and mechanics;
(b) relevance: covering criteria such as purpose, information, as well as the framing. Similar
criteria are presented in game evaluation studies [33].

4.4. Quantitative Analysis

During our study, we distributed a questionnaire to test the opinion of players re-
garding the We-Energy Game, taking into account the 15 game attributes derived from the
Framework for Climate Change Engagement through Games [25]:

• Achievable: promoting actions within the reach of the individual.
• Challenging: a task that requires effort to perform.
• Concrete: simple messages, avoiding long texts.
• Credible: trustworthy information.
• Efficacy-enhancing: promoting a feeling of empowerment.
• Experiential learning: doing rather than thinking.
• Feedback-oriented: evaluation of current performance relative to a goal.
• Fun: amusement that hooks.
• Identity-driven: connections to relevant personal experiences.
• Levelling-up: long-term goal-directed behaviour facilitated by clear milestones.
• Meaningful: evoking intense feelings.
• Narrative-driven: stories or accounts of events.
• Reward-driven: return for a performance of a desired task.
• Simulating: modelling reality by creating imaginary worlds.
• Social: activating networking.

Respondents are asked to rate those game attributes on a ten-point Likert scale ranging
from “strongly disagree” to “strongly agree”. Questionnaires are distributed just after
playing the game, while informing them about the aim of the study and the anonymity
and privacy of their responses. For that purpose, their names in the questionnaires are
translated into a number. The questionnaires were pretested with a group of 5 experts and
5 participants for clarity and accuracy of questions [25]. Items resemble this study and are
adjusted to the game. The data from questionnaires were transferred to the software SPSS
Statistics in order to obtain average scores and translate these into points in order to make
a ranking.

5. Results
5.1. Interactivity and Relevance

To test the effects of serious gaming in changing behaviour, one of the most recurrent
theories during a We-Energy Game session, decision making takes place collaboratively
during the gameplay. In each round, participants have to decide which energy card they
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want to play to move together on the board towards the final score, being aware that each
energy card has a different score for the different roles, sometimes positive and other times
negative. For instance, for the role “balance” the score for “Biogas Maize CHP” is positive,
whereas the “Big wind turbine” scores negative. Within this context, at the beginning of
the game, participants are more focused on mechanics and understanding how to move
forward to win, but after a while, participants start negotiating from their respective roles,
exposing pros and cons, realising that only a mix of resources will help them to achieve the
same purpose. In the process, the We-Energy Game facilitator walked from table to table
addressing any possible questions.

Therefore, the different energy options available to play in the game and the need to
advance towards a common goal to win lead to intensive dialogue about things that they
might not even have considered otherwise. One of the most frequent discussions evolved
around the complexities in the provision of renewable energy. Stakeholders acknowledge
that energy transition is not just a technical issue, but also a social issue.

Through playing the game, stakeholders do not only realize the complexities of energy
transition and the availability of different solutions to achieve an optimal balance, but also
the need to consider the point of view from all roles involved in the game in the context of
the game. After playing, this is translated into the need to start dialogue and collaborations
with each other to create a sustainable energy mix for their town or city.

The game design, through different dynamics and mechanics, fosters a shared sense-
making process and stakeholders’ engagement with the issue in particular. The two main game
dynamics are challenge and collaboration. While challenge is translated into decision making
and time pressure mechanics, collaboration is seen in turns and cooperative mechanics.

Participants consider different options while playing, prioritizing considerations and
planning resources in a strategic way, by critically analysing and evaluating information
received. In the game, after 30 min of playing, participants are given a countdown of
10 min to finalize the game. The We-Energy Game is a good example of how serious
games can employ cooperation mechanics, which is an element missing in the majority of
these types of serious games. Since the first round of the game is played in turns without
taking the scores of the other role into consideration, players see a glimpse of the reality of
energy transition. While some roles score points quite easily, some will only earn negative
points, and there is nothing they can do about it, except play a beneficial card during their
own turn. Having to move your pawn backwards every turn gives the players a sense of
urgency and makes them more aware of the consequences of these actions. After the first
round, the concept of rounds and turns is gone, since the players now work together to try
to solve the problem in front of them.

In addition, it is important to add that while some of the participants were not used to
playing games, the simple mode of interaction, the structure, and the card-playing format
enabled most of them to engage smoothly. Generally, players mentioned that the We-
Energy Game was not difficult to play, among other reasons, because of the employment of
visuals and short texts on the cards. A factor that could have helped in this was playing
one short round (20 points per role) as an example to make participants understand how
to proceed. Another factor is having a map in the background of the board. It is easy and
does show the impact on the environment that most people can relate with.

There are some elements that could hinder the flow of the gameplay. First, just few
players were eager to finish the game so they went faster through some of the rounds
without evaluating and reflecting among all the options. Secondly, sometimes participants
started to discuss around the scores in the game and if they were evidence-based, losing
the focus. In this case, the facilitator played an important role in guiding the sessions and
observing points of interest and debate to bring them to the group discussions at the end.

After the game, there is time for debriefing and debating. Group discussions can
be designed according to different formats, depending on the purpose at hand: from
structured interview sessions, where the facilitator keeps more control of the interaction, to
open-ended conversations, where the facilitator takes a secondary role of [8]. In the case
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of the We-Energy Game, the facilitator takes this second approach, introducing thematic
areas for discussion among participants and explaining complex and abstract issues. One
of those thematic areas introduced by the facilitator to trigger the dialogue is what their
role is in the energy transition of their municipalities. In this context, participants set clear
targets for each stakeholder and plan how to collaborate to achieve those targets. The
council representative usually takes notes of the co-created local strategies and reflects with
stakeholders on how to integrate them into the regional energy strategy.

Every session can be different, and some are livelier than others. Some of the factors
influencing the group dynamics are related to the mood of participants that specific day.
Some of the stakeholders take the chance to persuade others to understand their own
situation and feel more comfortable raising their concerns first and more aggressively.
However, in some occasions, these types of participants are put at a table with stakeholders
with different communication styles and interests, which can also cause great discussions
and an important learning process for everyone involved. This also creates a networking
process among stakeholders.

In some sessions, some participants started with a pessimistic feeling (overwhelmed
by complexities of energy transitions, cynicism about reaching collective agreements),
which along the way slowly turned into more positive feelings, perhaps when they became
more used to the game dynamics. Another factor that contributed to the optimism and,
therefore, facilitated dialogue and collaboration was focusing the discussion on those easy
and visible measures with a short-term impact first, leaving the bigger steps for later. In fact,
research in the field of psychology has shown that people are more likely to achieve goals
when they are small and attainable. In words of [34], this is called “shrink the change”:
break down the change until it no longer spooks the elephant.

Lastly, in response to a question posed by the facilitator, participants reflected on
the relevance of the game in different collaborative settings, highlighting the potential of
using the game to stimulate dialogue on energy transition among practitioners and policy
makers. Therefore, stakeholders saw the game as an “eye opener” and arena to support
joint understanding of the challenges at hand by providing entry points from different
perspectives (Figure 3).
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Figure 3. Game session held in one of the municipalities.

5.2. Factors Influencing Engagement

First of all, we are interested in analysing the score of each game attribute in order to
develop a ranking of attributes based on the Framework for Climate Change Engagement
through Games [25]—see section Engagement. For that purpose, we first calculated the
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average obtained in each of the 15 attributed (based on the 120 responses) and, then,
translated these averages into points (because we use a ten-point Likert scale, the maximum
score is 100 points). After scores were provided for each of the attributes, a dividing line of
three valorisation scenarios was estimated after calculating the normalized punctuation
in percentiles, selecting as high-valued those attributes that achieved a score over seventy
points, and as low-valued those with less than forty-seven points (percentiles 75 and 25,
respectively). Therefore, the following scenarios are established: if the attribute receives
less than forty-seven points, it is considered to be low-valued by participants; if it receives
between forty-eight and sixty-nine points, it is considered to be medium-valued; if it
receives more than seventy points, then the attribute is considered to be high-valued.

As can be observed in the table below (Table 2), out of the 15 game attributes, 11 are
considered to be highly valued by participants who took part in this study. In addition,
we observe that We-Energy Game receives the highest scores on the social and fun game
attributes, and the lowest on reward-driven attributes.

Table 2. Average score and points for each game attribute.

Game Attributes Average Points

Social 8.2 82
Fun 8.2 82

Concrete 7.8 78
Challenging 7.6 76

Experiential learning 7.5 75
Feedback-oriented 7.5 75

Levelling-up 7.4 74
Identity-driven 7.4 74

Achievable 7.3 73
Credible 7.2 72

Simulating 7.2 72

Meaningful 6.9 69
Narrative-driven 6.8 68

Efficacy-enhancing 6.7 67
Reward-driven 6.5 65

If we integrate these game attributes into their dimensions, we observe that attributes
valued as high are:

• Cognitive (nine out of 11): credible, experiential learning, concrete, challenging,
levelling-up, fun, achievable, feedback-oriented, simulating.

• Emotional (six out of 10): identity-driven, concrete, challenging, achievable, feedback-
oriented, simulating.

• Behavioural (six out of 10): social, fun, levelling-up, achievable, feedback-oriented, simulating.

In order to have a more general overview and explore the potential of the We-Energy
Game to engage participants at the cognitive, emotional, and behavioural levels, we
conducted a sum of scores per dimension; to be able to compare and weigh each of them,
we also calculated the percentages, taking into account that the total number of attributes
per dimension is different according to the original framework (11 in cognitive and 10 in
emotional and behavioural).

As can be seen in Table 3, the cognitive dimension receives the highest percentage,
followed by behavioural and then emotional. That means that the game has greater
potential to making people think more and possibly learn more about energy transition.
The following figure summarizes the findings, representing with bigger font size the game
attributes with the highest valorisation from participants (Figure 4).
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Table 3. Total score and percentage per engagement dimension.

Dimension Total Score Total Percentage

Cognitive 814 74.0%
Emotional 717 71.7%

Behavioural 727 72.7%
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6. Discussion and Conclusions

The energy transition process is embedded in a complex stakeholder network with
highly interdependent actors. The design of an effective energy transition requires a “broad
interdisciplinary mobilization of expertise, convictions, resources and multi-stakeholder
collaboration” [3]. If different stakeholders need to collaborate on energy transition, they
need to understand each other and initiate a dialogue about their roles, motivations,
and actions. The We-Energy Game was designed as a tool to raise awareness about
energy transition and bring people together to engage in the exploration of roles and
measures from different perspectives, assessing the urgency and complexities involved in
the process. In this sense, one can conclude that the game helped municipalities to facilitate
the initial dialogue and collaboration needed among stakeholders to start addressing energy
transition challenges and possible solutions within their municipalities. Even though the
aim of the study was not to analyse the individual cases, similarities, and differences,
concluding observations reveal that the game has achieved the same intended purpose
among the six different municipalities. Unfortunately, we do not have enough evidence to
draw conclusions on the effects of playing the game in the medium or longer term.

The intended purpose was achieved partly by having a stimulating gameplay, which
allowed participants to engage in debating and negotiating options that they might not
have considered otherwise; this is one of the strengths of serious games as stated by other
authors [9]. One of the added values of this study is to show that the game design, through
different dynamics and mechanics, fosters this shared sense of making processes and
stakeholders’ engagement with the issue in particular. Depending on the game design, the
flow of the group dialogue might be enhanced, in comparison to a stricter setting, which
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puts a “stronger step-by-step focus on the discussions”, as other studies have previously
shown [8].

Another added value of this study is to offer a tool to analyse which specific features
influence the engagement of participants with the issue and at which level (cognitive,
emotional, behavioural). In our case study, we have found out that the game engages
participants mostly at the cognitive level, and that the two features that have influenced
engagement the most are the social and fun aspects, identified as fundamental by players. It
is important to be aware that the degree of engagement may also be affected by participants’
current position in life (gender, age, education, and income level); socio-economic factors
(home-ownership and energy bills), socio-institutional factors (sense of community and
trust), and environmental factors (resiliency, environmental concern and desire to reduce
CO2 emissions).

A key element in this whole process is the role of the facilitator. Previous studies
on focus groups highlight the importance for moderators to be aware of group dynamic
aspects impacting the interaction, such as some participants dominating the discussion at
the expense of others [35,36]. To address this, scholars recommend moderators to explicitly
or implicitly steer the debate to ensure that others participate in the discussion [37]. The
moderator should make clear from the beginning that there are no right or wrong answers
and that the goal is not to make agreements from that moment, but to generate a broad
map of opinions and engage in a rich dialogue [8]. As the literature also highlights, another
important task for moderators is to facilitate both individual and group reflection during
the debriefing as part of the process [38]. The moderator or facilitator should have didactical
and technical skills to make the sessions more efficient.

In conclusion, this study offers evidence on how serious gaming could facilitate
dialogue and collaboration among different stakeholders and which specific features
influence engagement.

One of the main limitations of this study is that our chosen research method relies
on the opinions of the player and does not depend on all of the information that can be
collected regarding what happened within the game. Another problem relates to the fact
that it is almost impossible to completely isolate the game itself and the role of the facilitator
during gameplay and after playing, which might have influenced the players’ opinions.
We are also aware of possible confirmation bias, which has been tackled by continuously
evaluating impressions and participants’ responses and ensuring that assumptions were
kept away. The social desirability bias could have also played a role in the course of the
debate, so the moderator made respondents feel that there were no right or wrong answers
so that they could comfortably present their own perspectives.

We encourage researchers to further explore how games can facilitate a multi-stakeholder
dialogue and collaboration in energy transition by implementing other research methods
and by doing a follow-up study to evaluate to what extent those debates really contributed
to policy making. This study shows how integrating gaming and focus groups provides a
key role to facilitators; therefore, another interesting line of research is related to the role of
moderators in the process.
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