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Abstract

Background One major question of climate and energy policy is how to act under conditions of great uncertainty.
This contribution relates to the literature that studies how various actors draft regional energy scenarios and pathways
in so-called serious games. Serious gaming aims to foster contextual knowledge generation about complex problems
and spatial solutions associated with sustainability transitions.

Little attention has thus far been paid to the question of how to design a serious game that enables desired game
results through different player constellations. Shortcomings in the literature regarding the inclusion of relevant
players and secure game experience through player interaction are covered by stakeholder theory. Our approach
assigns different attributes to individual players which secures that the game is played from various perspectives
and by actual stakeholders.

Results and conclusions Our empirical study shows the impact of players with different stakeholder attributes
on two game results: the first game result is a spatial energy scenario (output) and the second result is the collec-
tive and place-based learning experience during the game (outcome). The paper closes with three concluding
recommendations:

- Itis important to pay attention to player’s attributes as well as to constellations of players since they influence
game experience (outcome) and achieved scenario (output).

- Player’s attributes and constellations can partly explain differences in game results, but more empirical work
on the influence of players and games on the results is necessary. In the future, more attention should be paid
to the interaction, discussions and dynamics within the player teams.

- The optimization of player teams needs to be strongly considered in game design. Also, we note that if the
game is played in a regional context, the spatial orientation (the region) could be taken into greater account
when applying stakeholder theory.
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an extensive simplification of the spatial and socio-politi-
cal environment in which energy is produced, distributed
and consumed [1, 2]. A dominant paradigm is, for exam-
ple, to generalize various forms of renewable energy gen-
eration and express the potential contribution of these
sources as ‘oil-equivalent’ In doing so, the political goal is
highlighted to overcome reliance on fossil fuels [3]. These
abstractions however run the risk of stripping energy of
the dynamic, social processes at different levels of imple-
mentation [4].

With the 2016 Paris Agreement [5], this framing has
profoundly changed. Since then, the course in global cli-
mate politics has been set towards more implementation-
oriented policies [6]. This, again, has largely impacted the
ways how analysts look at, and study, climate and energy-
related future prospects. It required the development of
an analytical vocabulary that drives on actors, politics
and governance rather than on standardized matrices
and the outlining of targets at a governance level far from
implementation settings [3]. What these conceptualiza-
tions roughly have in common is that they emphasize
the importance of place-based knowledge generation
and, subsequently, governance practices that support
exchange of views, experimentation and innovation [1].
These governance practices entail learning processes
that are searching by character rather than straightfor-
ward and strategic. To the extreme, based on this newer
perspective, there is no prescribed path to a sustainable
energy system, instead there must be ‘room for reflection’
about dominant procedures that might prevent the estab-
lishment of innovative ones [7, 8].

To give the perspective of learning processes an empiri-
cal focus, we specify ‘place-based knowledge generation’
as the protected environments where actors with various
backgrounds collaboratively develop future sustainability
pathways for a specific place or region, such as suggested
by Hajer and Pelzer [6]. One acknowledged instrument to
furnish these environments are serious games and other
kinds of planning support systems [9-11]. Serious games
are usually applied by selected groups of actors and sim-
ulate ‘real-situation’ discussions and conflicts. Design,
comprehensibility and setting are deemed important
influencing factors for the usability of gaming tech-
niques and, subsequently, discourse quality and learning
[12-14].

Previous contributions have studied knowledge gen-
eration in game situations from the perspective of
game-performance rather than from the logics of user-
interaction. We argue that while much attention has been
paid to games (tools, layout, setting), rather little atten-
tion so far has been paid to the players. If serious gaming
refers to an activity through which actors come to share
particular orientations for action [12, 15-17], the quality
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of the game (as simulating a real-world discussion about
future prospects) is clearly not only an instrumental
question but also one of ‘users’ In other words, the kind
of knowledge that is gained is largely dependent on those
who take part in the game: their interests, competencies
and capacity to make own choices [6]. Although studies
propose that serious games in the energy context should
be designed in an inclusive way [18, 19], little is known
about the criteria that make a good player and a well-bal-
anced discussion when dealing with the different ‘voices’
concerning energy and climate futures.

The purpose of this paper is thus to approach the role
of players more systematically. The question we address
is: How to design a serious game that enables desired
game results through different player constellations? To
answer this question, we consult serious game literature
and stakeholder theory to construct our approach to
classify relevant players. We present empirical results of a
regional cardboard game developed by Dumke et al. [20].
Since its first application in Rankweil, Austria, the game
has been applied in 3 different regions and over 20 game
rounds, and with different players and group composi-
tions, hereby providing a rich set of data for our research
question. Before presenting our empirical work, where
we focus on 4 game rounds from the same region, the
next section will argue why an analytical basis is needed
to identify and categorise game users. Actor’s considera-
tions in sustainability transition literature and insights
from stakeholder theory will be incorporated into a pro-
posed perspective for the empirical part of the paper.

Theoretical background: serious game design

and stakeholder theory

Gaming refers to the activity of actors to playfully explore
possible manoeuvres within a particular set of rules and
according to specific interests and positions [13]. Games
that are primarily designed for educational purposes are
often referred to as serious games. The attribute of seri-
ousness relates to the learning processes and outcomes
the game would support [21]. Even if serious gaming is
supposed to be entertaining—such as any other game—
the deeper purpose and goal is to foster knowledge gen-
eration among particular sets of actors and linked to
particular problems or places. In the energy transition
context, games are means to understand more about
complex matters [18].

If understanding complex matters is the prospect of a
serious game, games must be optimized to achieve seri-
ous outcomes [9]. Winn [9] lists three interrelated com-
ponents to optimize a serious game:

+ The design part, or the proposed setting and con-
tent of the game, including the rules how to play and
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win the game, and desired game results. This part is
shaped by the game designer.

+ The play part, which involves the choices a player
makes and the lessons learnt, including lessons and
choices that arise from the dynamics of a team. This
part is the player’s part.

+ The experience part, or the main prospects of the
game, such as instructive, affective or aesthetic pros-
pects. This part is the result of both designing and

playing.

If we relate Winn’s logic of ‘design, play and experi-
ence’ to common expectations in the literature on serious
games in the energy transition context, three possibilities
to improve serious games come into play: on the design
part, a safe setting is relevant to stimulate experimenta-
tion. Serious games are artificial environments where
experimental learning is activated through gameful
(rule-based) and playful (free-form) activities [11, 13,
22-25]. According to sustainable transition scholars,
energy transition (or any transition) is a societal move-
ment—characterized by “multi-actor processes, which
entail interactions between social groups” [26]. Actors-
in-interaction need support in actively re-thinking the
structurally embedded logics that normally govern their
practices [8]. Serious games are support tools that allow
actors to explore more radical innovation trajectories and
formulate alternative goals and agendas [27]. At the same
time, a serious game provides opportunities for actors to
safely explore what could be the possible pitfalls of place-
based solutions. Players may try alternative paths without
facing the consequences as it would be in real-life situ-
ations. This function is particularly useful for visioning,
scenario-building, and back-casting approaches in the
energy context, where actors involved would test their
strategies and compare their impacts [12]. Especially seri-
ous games in the energy/spatial planning nexus do not
necessarily aim for one optimized future, but for multiple
pathways while paying close attention to various actor’s
perspectives of how to get there [28, 29].

On the play part, optimizing the game concerns the
background a player, or a team of players, would bring
into the game. Scholars describe games as ‘techniques’
that bring various actors (with various perspectives and
skills) together around possible futures with the purpose
to identify shared/collective orientations of action [6, 12,
15-17]. Game-participants get the opportunity to learn
about less familiar solutions, through the concerns of
their fellow players. Games enable players to reflect on
the preferred solutions of other actors [14, 23, 24, 30]. In
order to achieve this kind of reflection, however, stud-
ies in the field of energy and social practice warn that
more attention must be paid to the background of the
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players. There is a danger to overlooking important play-
ers. “Partly because large-scale technological examples
command so much attention, commentators take it for
granted that policy and corporate actors are key players,
even if the necessary involvement of other groups and
interests, including those of ‘users’ is repeatedly acknowl-
edged” [31]. The energy transition process is embedded
in a complex stakeholder network [18], yet there is an
overall tendency to play serious games in ‘expert’ settings
(elitist perspective) [25].

On the experience part, fun and teaching is at the
heart of any serious game. In this context, tangible game
results, for example a visualization or future scenario,
is not only more fun but more instructive. It helps the
player to “dive” into three perspectives:

« Protected environments that stimulate experimenta-
tion.

« Instruments that foster interdisciplinary learning.

+ Practices or ‘techniques’ that enable collaborative
action.

The first and second perspective focus on cognitive
benefits of gaming. Serious games are artificial environ-
ments where experimental learning is activated through
gameful (rule-based) and playful (free-form) activities
[11, 13, 22-25]. They are support tools that enable play-
ers to reflect on the perspectives/preferred solutions of
other actors [14, 23, 24, 30].The third perspective—games
as ‘practices’—suggests behavioural benefits. In addi-
tion, game experience is strongly linked to the game’s
dynamics (the play part) [9].The optimization of the game
dynamics is intended to promote the player’s interaction
with the game and during the game.

We conclude that players are at the core of game opti-
mization and need to be strongly considered. The sugges-
tion to involve ‘differentiated views’ in serious games has
been made before and has been tested [13, 18]. Not only
professionals and innovative newcomers, but virtually
anyone can be affected by energy futures and therefore
be ready to act for their purposes. But if scholars warn of
limited sets of players, which kind of players and which
backgrounds are then important to consider in design,
play and experience? Which interests and capacities have
to be present in stimulated game situations to provide
desired and serious game results? These questions are
addressed in the next section.

Insights from stakeholder theory

What remains the central challenge from the perspective
of serious gaming is to identify relevant actors accord-
ing to a specific situation; and to assign various attrib-
utes to the individual player. This is where stakeholder



Dumke and Nabielek Energy, Sustainability and Society (2025) 15:3

theory provides a helpful and heuristic analytical base
since it offers conceptualizations to identify parties who
have strong claims in general terms, while permitting the
‘explicit recognition of situational uniqueness’ [32].

Stakeholder theory is rooted in the field of organiza-
tion management and offers conceptualizations to iden-
tify groups that are affected by companies (or other types
of organizations) and their relations. These might be an
organization’s employees and financial shareholders,
but also wider circles of actors such as local communi-
ties, creditors, politicians or suppliers. Moreover, rela-
tions between the organization and its stakeholders are
not limited to rational or financial motives, there are also
moral and even philosophical guidelines [33]. In fact,
stakeholders are ‘any group or individual who can affect
or is affected by the achievement of the organmization’s
objectives “ [34].

According to scholars of stakeholder theory, stakehold-
ers must have serious claims to get actively involved in an
organization’s objectives. Mitchell et al. [32] have devel-
oped a normative theory of stakeholder identification and
salience based on three core-attributes: power, legitimacy
and urgency. These three variables define a broad field of
potential or actual stakeholders so that no groups or indi-
viduals are excluded from analysis a priori, also those that
have moral rather than material claims [ibid, p. 854].

The attribute of power describes the ability of a stake-
holder to impose its will in an organizational setting or
relationship. Powerful stakeholders “have or can get
access to coercive, utilitarian, or normative means” [ibid,
p. 865], depending on the type of resources they have to
exercise power. We note that in the energy context, pow-
erful resources often refer to utilitarian aspects such as
material and financial resources and normative means,
e.g. public organizations that own or co-own energy facil-
ities. In addition, studies identify energy grid operators
and renewable energy suppliers as powerful stakeholders
[18, 19].

The second attribute, legitimacy, is more difficult to
operationalize. It represents distinct relationships with
the organization’s objectives. These objectives, in the
context of energy, might be interpreted in various ways.
One objective could be the formalized climate goal of a
state, region or municipality. Relevant stakeholders might
be politicians that are heavily interested in the fulfilment
of election promises. Other objectives might be more
related to considerations of social justice, such as the aim
to actively involve citizens in decision-making. Relevant
stakeholders have the authority to decide on behalf of
others, or make decisions about them. Examples of such
stakeholders are housing corporations [19]. A relation-
ship is then legitimate when it refers any kind of volun-
tary acceptance of authority based on considerations of
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public interest [35]. The logic of appropriateness [36]
might involve stakeholders driven by their consideration
for the behalf of ‘others!

Urgency is the third attribute and relates to relation-
ships marked by circumstances under which ‘time will
be of the essence” [32]. This attribute brings the element
of dynamism into stakeholder identification and salience
since the urgency relationship only exists when a claim
is of time-sensitive nature and important/critical to a
stakeholder [ibid, pp. 867—-868]. Some of these claims can
strongly be recognized in governmental and non-govern-
mental organizations representing environmental and
other collective interests, and are mobilizing the public
against established and unsustainable practices and pro-
cedures. Examples of such stakeholders are citizens ini-
tiatives and environmental organizations [18].

More principles to classify stakeholders result from the
combination of power, legitimacy and urgency. Accord-
ing to Mitchell et al. [32], stakeholders may have one, two
or three of these attributes. The more attributes stake-
holders possess, the more ‘salient’ they are. Low salience
classes (one attribute) are ‘latent stakeholders’ because
they are not likely to give much attention or special
acknowledgement. These are, for example, stakeholders
who own attributes of power but do not have any legiti-
mate relationship or urgent claim to exercise power. In
the context of a serious gaming, such a stakeholder might
be a mediator, or an invited expert, who has no actual
relation with the specific region and energy future that
is at ‘stake! Stakeholder salience increases when more
than one attribute is present. When two attributes are
present—legitimacy & power, legitimacy & urgency or
power & urgency—stakeholders may be called ‘expect-
ant’ because they will act according to certain expecta-
tions. In practice, these stakeholders are expected to have
a serious interest in energy transition. In this category,
stakeholders such as non-governmental environmental
organizations, renewable energy lobbyists, citizen move-
ments, innovative companies and knowledge institutions
might be particularly important. Expectant stakehold-
ers might act dominant (legitimacy & power), might feel
dependent and act through advocacy and guardianship
(legitimacy & urgency), or might even act ruthless (power
& urgency). The combination of all three attributes are
the defining features of a highly salient stakeholder. In the
context of a serious game played in a particular region,
these highly salient stakeholders might have a high
degree of power, represent regional actors’ interests and
are actively lobbying for sustainable energy futures.

Figure 1 (below) shows the attribute classes from
Mitchell’s stakeholder theory. By adding, in red letters,
we have roughly positioned stakeholders that might be
present in serious games which focus on energy topics.
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Fig. 1 Mapping potential energy transition actors in the Mitchell et al. (1997) scheme of stakeholder classification and salience. 1 Stakeholders
who have powerful means to impose their will on others. 2 Stakeholders who are authorized to act on behalf of others. 3 Stakeholders who have
the urge to act immediately. 4 Powerful stakeholders representing public interests related to energy. 5 Powerful stakeholders lobbying for their own
climate/energy concerns. 6 Stakeholders who represent the pressing concerns of actors affected by energy politics. 7 Powerful stakeholders who
are actively lobbying for regional interests and energy/climate concerns. 8 Non-stakeholder or moderator. Source: adapted from Mitchell [32]

Although our mapping exercise is purely indicative
and does not relate to the whole spectrum of energy
transition actors (we have only mapped a selection
of actors that are present in our empirical study). We
conclude that the Mitchell et al. [32] scheme of stake-
holder classification and salience is valuable for our
quest here, which is to understand how games can
be optimized through player’s constellations. We will
put the scheme into operation in Sect. "Results", in
combination with a serious game designed according
to Winn’s principles of design, play and experience
framework [9]. The next chapter describes how we
designed our game along Winn’s framework, we here
describe the system of results, methods and metrics
that the explain the different results.

Method: developing, executing and evaluating

a serious (energy) game

The design, play and experience framework: our game
features

Our specific game design was inspired by the Design,
Play and Experience (DPE) framework of Winn [9]. The
main elements are:

+ The overall goal of the game is to explore a spatial
scenario for up to 100% renewable energy supply
(thermal and electrical energy, with the exclusion of
energy demands for mobility)

+ The guiding narrative is to achieve an annual equilib-
rium between the annual energy demand and energy
generation from renewable resources. Calculations of



Dumke and Nabielek Energy, Sustainability and Society (2025) 15:3

energy demand in gigawatt hours per year (GWh/y)
predefine the game setup on a scoreboard. Energy
distribution aspects such as short-term fluctuations
between supply and demand or network capacities
are very important in practice but were to be ignored
in the game.

+ DPlayers have to locate renewable energy potentials
on the regional map until the total energy demand is
covered. Area requirements are directly displayed (by
the use of ‘pins’) for each renewable energy source
and per energy yield/year (watt hours per square
meter and year, Wh/m2y). The areas units for the
renewable energy potentials are mobile and ready-to-
use, and can be pinned on the map, which serves as
the interface between the status quo and the future
scenario. The use of energy potentials in protected
areas was not forbidden, but players could decide
whether they wanted to do so or not.

+ The game’s progression is straightforward. A team of
up to eight players can complete the energy scenario
in approximately 45 min. The game setup is easily
repeatable, regardless of the physical setting or loca-
tion. This allows for a reasonable degree of compara-
bility between results and enables players to readily
explore the spatial impact of a regional energy sce-
nario in accordance with the anticipated experience.

« There is no competition between the player teams—
but after the game rounds, there are debriefing com-
parisons between the scenario results, which pro-
vides interesting insights among the teams. Those
insights are also part of the anticipated group experi-
ence.

Context of the game

In the context of the research project ‘ERP_hoch3’
[12, 20] a serious game has been designed and applied.
ERP_hoch3 is the abbreviation for ‘integrated spatial and
energy planning for smart urban quarters and regions’
and took place 2015—2017 in cooperation between the
Technical Universities of Vienna and Graz in Austria.
This research project focussed on three main topics:
energy scenarios on an inter-municipal level, the energy
development of urban neighbourhoods and around
public transport hubs. The initial plan was to create the
inter-municipal energy scenarios using purely quantita-
tive models of geographical information systems, but it
quickly became apparent that the data available for this
were completely inadequate. For this reason, the decision
was made to develop a serious game instead, which not
only visualizes regional energy scenarios, but also allows
the difficult negotiation processes of the participating
stakeholders to be observed and evaluated.
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Design of the game

The game is played on a large cardboard featuring a topo-
graphic base map of the case study region in the scale of
1:50,000. This base had open street map origins, showing
typical situation content like settlements, roads, build-
ings, forests, etc., and some relief shading. To display
some administrational and territorial context, municipal-
ity borders and other territorially defined areas (e.g. pro-
tected natural areas) were added to the map.

The second important game items are the ‘pins, which
are presented in the map-legend of the cardboard. Pins
stand for renewable energy potentials and solutions,
including spatial demand (represented by pins of differ-
ent sizes) and the energy yield per year (represented by
energy dots). One pin set features electricity potential
areas, the other set heat potential areas. In Fig. 2 below
you can find explanations on the renewable energy units,
as well as on their “yield value” both in Wh per m2 and
year, but also in normalized “energy dots” (one energy dot
represents 0,5 GWh/y).

The third item used by ERP_hoch3 players is the ‘score-
board; visualized by a bar graph of ‘energy dots’ on the
cardboard where the players, during the game rounds,
would record the amount of energy (GWh/y) of the ‘pins’
they have placed on the regional map, by striking out the
corresponding amount of energy dots. The best possible
“100% result” would be to match all heat and electricity
energy demands from renewables, which, in the Vorder-
land-Feldkirch case, would be additional 476 GWh/y
thermal energy and 34.7 GWh/y electrical energy.
“Additional” means that the already realized renewable
energy generation was estimated and subtracted from
the remaining game task to achieve a “100% renewable
scenario’, or an annual equilibrium between the renewal
energy generation and the energy demand. The layout,
goals and equipment (scoreboard, pins) of the game, as
described above, always remained the same. This is a par-
ticularly important pre-condition to judge the influence
of the players constellations, each resulting in different
scenario’s and learning experiences.

Figure 2 (with legend translations) shows what players
use when applying the ERP_hoch3 game.

In addition to the game explanations, Table 1 below
summarizes spatial and demographic features of the
game region.

Methods and metrics of the result generation

Since its first implementation in the Vorderland-Feld-
kirch Region (in the federal state of Vorarlberg, nest to
Germany and Switzerland) in 2016, the ERP_hoch3 game
has been deployed throughout Austria. Subsequently, a
second base map was created in 2018 for the adaptation
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Overview: A photo from one of the
game rounds, showing the map, the
legend, the pin items and the
scoreboard

Pin items: electrical energy

Small hydropower plant (stream)

0.1 hectare | 2.5 GWh per year | 2,500 kWh per m? and year

energy dots on the scoreboard: 5

Horizontal area of the power plant (dam, turbine and transformer house)
WITHOUTI consideration of ecological compensation areas.

Medium hydropower plant (river)

1 hectare | 12.5 GWh per year | 1,250 kWh per m* and year | energy dots on the
scoreboard: 25

Horizontal area of the power plant (dam, turbine and transformer house)
WITHOUT consideration of ecological compensation areas.

Wind turbine (0.5 MW)

5 hectares | 0.5 GWh per year | 10 kWh per m? and year

energy dot on the scoreboard: 1

Horizontal area of the mast foundation INCLUDING the necessary distance areas
(regardless of how these are used - e.g., agricultural) ta the neighboring wind
turbines and the access roads contained on these areas.

Wind turbine (3 MW)

20 hectares | 6 GWh per Jahr | 30 kWh per m? and year

energy dots on the scoreboard: 12

Horizontal area of the mast foundation INCLUDING the necessary distance areas
(regardless of how these are used - e.g., agricultural) to the neighboring wind
turbines and the access roads contained on these areas.

Photovoltaic solar field

1 hectare | 0.5 GWh per year | 50 kWh per m? and year

energy dot on the scoreboard: 1

Horizontal area of the solar collectors INCLUDING the necessary distances
between the collectors (regardless of how these distances are used)

Large photovoltaic field

5 hectares | 3 GWh per year | 60 kWh per m? and year

energy dot on the scoreboard: 6

Horizontal area of the solar collectors INCLUDING the necessary distances
between the collectors (regardless of how these distances are used)

The pin items for the potentials from
electrical energy: 2 types of
hydropower, two types of wind turbines,
2 types of photovoltaic power plants.
Energy yield values per pin, given in
absolute and relative numbers (GWh/y
and kWh/m2.y) and as number of
energy dots on the scoreboard

Pin items: thermal energy

Solar thermal field

1 hectare | 1.5 GWh pro Jahr | 150 kWh per m? and year

energy dots on Lhe scoreboard: 3

Horizontal area of the solar collectors INCLUDING the necessary distances
between the collectors (regardless of how these distances are used)

Large-scale solar thermal field

S hectares | 6.5 GWh pro Jahr | 130 kwh per m? and year

energy dots on the scoreboard: 13

Horizontal area of the solar collectors INCLUDING the necessary distances
between the collectors (regardless of how these distances are used).

Forest biomass (wood chips)

60 hectares | 1 GWh pro Jahr | 1.7 kWh per m? and year

energy dots on the scoreboard: 2

Horizontal forest area, no "clear-cutting", but exclusively sustainable use of wood
waste (bark, branches, low-grade wood) WITHOUT competing with the use of
primary wood ar the use of wood for pulp production

Agricultural biomass (maize)

15 hectares | 1 GWh pro Jahr | 6.7 kWh per m? and year

energy dots on the scoreboard: 2

Horizontal arable land area, with complete utilization of the maize yield for heat
duction, thereby maximizing with food yiclds.

Geothermal energy, geothermal probe field
3.5 hectares | 1 GWh pro Jahr | 28.6 kWh per m? and year

energy dots on the scoreboard: 2

Horizontal area of the deep probe field (probe depth ~300m), regardless of
whether in open land and/or under buildings, INCLUDING the area requirements of
the heat exchange system incl. control technology. Location-independent average
yield, independent of local heat flow variations, NO use of hydrothermal aquifers
(hot, underground water layers).

The pin items for the potentials from
thermal energy: 2 types of solar thermal
heat, two types of biomasses, 1 type of
geothermal heat. Energy yield values
per pin, given in absolute and relative
numbers (GWh/y and kWh/m2.y) and as
number of energy dots on the
scoreboard

Fig. 2 Map gameboard, Legend, pin items and “energy scoreboard” from the “ERP_hoch3”game. Source: [20]
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Fig. 2 continued

Table 1 Regional features of the "ERP_hoch3” game region. Source: own editing, satellite maps: [37]

Region

Region “Vorderland-Feldkirch” Vorarlberg, west Austria,

Satellite photo

close to the border of Switzerland and Germany

Coordinates (regional centre) 47.2810608, 9.5679832

Population (2016) 65,027
Population density (cap/km?) 365
Area (km?) 178

Regional spatial features

85% of the population live in a rather industrialized, densely

populated agglomeration along the flats of the Rhine river,
the other 15% in rather rural, alpine municipalities. In Austria,
the Rhine Valley is one of the most industrialized and densely

populated regions

of the game in the Waldviertel Ost Energy Region in
Lower Austria, and a third version was developed in Sty-
ria (this time using a digital, MS Excel-based scoreboard).
However, in order to respond adequately to the research
question posed in this paper, we will limit our compari-
son to the results of four game rounds from the Vorder-
land-Feldkirch Region.

Before we show and compare the results, we would
like to briefly describe our method of participation and
observation. Our method of playing the game belongs to
the so-called "participant observation" [38] from quali-
tative social research. Members of the research team
had the role of a mediator, which included a thorough

introduction, controlling the time limit, but also actively
intervening when conflicts or spatial barriers delayed
result generation of the game became apparent. Also, we
answered energy-specific details that occurred during the
game (Tables 2, 3).

In the gradation between rather passive and very active
participation, on a scale from 1 to 5, our role can there-
fore be classified as 3 which stands for "moderate partici-
pation” [38]. Our role also included taking notes of player
quotes and (after the end of a round) moderating a reflec-
tion on the results of a single game, or (if there were several
rounds with several groups in succession) the moderated
comparison between these different results. The following
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Table 2 System of results, methods, metrics
Result Method Metric

Renewable energy scenario: share of renewable
energy

Group constellation

Mood during the game (game experience related
to individual and common prospects)

The experience part, or the main prospects

Playing the game, then counting the energy dots
as overall score

Grouping the players in mixed groups according
to Mitchells'stakeholder classes

Participant observation, debriefing with players
and mediators

Participant observation, debriefing with players

Quantitative, %, up to 100%

Quantitative, number of players per class,
share of local players in one group (x
out of a maximum of 8)

Qualitative, optimistic—pessimistic-mixed

Quialitative, text quote on the experi-

of the game, such as instructive, affective or aesthetic and mediators
prospects. This part is the result of both designing
and playing

ence. The quote is representative
of the mood during the game

Table 3 Results overview

Result Group #1 Group #2 Group #3 Group #4

Renewable energy scenario: share of renewable 30% 100% 80% 75%

energy

Share of local players 3/6 2/5 0/5 0/5

Mood during the game Pessimistic Mixed Optimistic Optimistic

Quote on common learning experience "We have to do some- "It's clearly a regional "A lot of progress is pos-  "Regional
thing!" task!" sible!" gaming makes

sensel"

table shows results, methods and metrics that we used dur-
ing and after the game rounds. Along this System, the next
chapter shows all results in detail. Further details regarding
the group constellations can also be found in the appendix.

Results

The following results section has two parts: in the first
part, we briefly list the results. In the second part, we give
interpretations how these constellations influenced results

and learning experiences. The latter is a central result that
answers the main research question of this paper: how do
different constellations of players influence the results of
serious games?

Overview

Interpretations of the relationship between player
constellations, spatial strategies and results
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Group #1. The spatial location of each pin was only determined after a long discussion
process and with the utmost caution, which was caused by the fact that the participants had
an extremely precise local knowledge of all possible environmental impairments in the entire
game region. Due to this caution, in the scenario map no large clusters of potential emerged
spatially, only isolated, small ensembles. The game example on the right shows two maize
potentials in light green and individual, non-clustered photovoltaic potentials (small and large
white pins). Reflection after the game revealed an overall mood that was more pessimistic
than the result: although it was agreed that the energy transition must achieve results faster
than before, these implementations are always delayed by justified or unjustified concerns

and protests from citizens

Group #2 Spatially, the potentials were located quickly and without long discussions,

also because the group shared a very technical-pragmatic basic attitude. In contrast to the first
group, group 2 had significantly less local knowledge, which is why there were very few inhibi-
tions about placing large, contiguous potential clusters. The map result example on the right
shows huge solar thermal clusters (in red) directly on the outskirts of the town. Despite the "opti-
mal result’, reflection after the game revealed a pessimistic mood: although the players consider
themselves to be competent in matters relating to the energy transition, they do not consider
themselves to be legitimized and powerful enough to implement regional energy scenarios

and also, they were very sceptical against the simplifications of the game (see Chapters 3)

Group #3 After an initially slow start when setting the first potentials, the speed of the results
quickly increased. In contrast to groups 1 and 2, the reflection after the game showed a much
more optimistic basic attitude, since the players considered themselves able to make a positive
change in regional energy scenarios. Spatially, this attitude was reflected in a mix of both small-
scale and large-scale potential localizations—in the map example on the right, you can again
see the large-scale solar thermal potentials (in red), but accompanied by many considerably

smaller solar thermal and geothermal potentials (in white and yellow, respectively)

Group #4 Similarly to group 3, after an initially slow start when setting the first potentials,

the speed of the results increased quickly. In contrast to groups 1 and 2, the reflection

after the game showed a much more optimistic basic attitude, similar to group 3. Spatially, this
attitude was reflected in a mix of both small-scale and large-scale potential localizations—but
the group was the only one to also locate large potentials for wind power (black squares)

and forest woodchips (dark green squares), and unlike all other groups, it also located these

potentials much further away from the edges of settlements

When comparing the 4-group constellation with spe- .
cific scenario results, two kinds of constellations can be
identified:

+ The first group, consisting mainly of local/regional
actors, who represent ‘expectant’ or even highly
salient stakeholders, clearly judged the spatial
compatibility of renewable energy solutions more
importantly than the unconditional achievement of
a 100% renewable target. Their precise knowledge

In contrast, the second set of groups (groups 2 to
4) consisting mainly of external experts took more
bold and adventurous moves as they went for the
game-goal of “100% renewable energy” and generic
approaches in strategies or spatial patterns, for
example “filling-up spaces next to mobility infra-
structure”. Such groups tend to take a more techni-
cal and pragmatic approach, ending up with 100%
(or close to 100%) game achievement rates.

of the case study region obviously led to a great deal Thus, our empirical results show that there might be
of caution, in making decisions at individual sites, some relation between gamer’s attributes, group con-
ending up with only about a~30% game achieve-  stellations and game results. Though differences can be
ment rate. interpreted in dialogue quality, learning still seems to
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be rather idiosyncratic, relating to individuals, rather
than group reflection and experience. What can be dis-
cerned from the collected data, is that mediators were
vital in the search for collective interests and an inclu-
sive dialogue that respects a diversity of perspectives.
There are two possible explanations:

« First, mediators, though classified as non-stakehold-
ers, might still take on the role of a stakeholder when
participating in the game.

« Secondly, mediators might have played a crucial role
in facilitating the dialogue between the other players.

Discussion and conclusions

Approaching from the Design, Play and Experience
framework, the results of our regional energy game show
that player constellations should be taken more seri-
ously, when the prospect of the game is to achieve seri-
ous results such as knowledge generation about complex
energy problems. Our approach to classify relevant play-
ers does justice to the broad stakeholder network that is
involved in energy transition and is offering a systematic
way to include the skills, preferences and mindsets of a
player in the game design. The step from an individ-
ual player’s attributes to player’s constellation however
deserves more attention. We conclude that both indi-
vidual gamer’s mindsets as well as the group constellation
strongly influence the learning processes (outcome) and
the achieved game result (output). Regarding our empiri-
cal findings, this assumption was substantiated, because
with the same region and the same task, there were very
different game results—without us (so far) being able to
explain exactly how the group constellation impacts the
results.

Serious games facilitate, accelerate and visualize the
exchange of views between various actors, regardless
from the precise composition of the players involved. In
the four serious game events studied here, ‘shared per-
spectives’ have emerged in all groups of players. Our
empirical findings have shown that there was a strong
correlation between an optimistic mood during a game
round and a low proportion of "local" players in the
group (and vice versa, i.e. rather pessimistic mood with a
higher rate of local players). These perspectives however
do not necessarily link to the larger goal of knowledge

Page 11 of 14

generation by experimenting and learning to promote
sustainability transition processes. This would require
more empirical work on the influence of players and
games.

Current categorizations to identify relevant (groups)
of transition actors are difficult to apply in serious gam-
ing practices that seek to experiment with place-based
energy futures. For pre-selecting players that are to be
involved in a game-based scenario-making process,
the Mitchell et al. [32] conceptualization of stakeholder
identification and salience is a useful guidance. It helps
to identify relevant players that represent the broad and
interdisciplinary mobilization of expertise, resources and
multi-stakeholder collaboration which is deemed neces-
sary in energy transition [18]. Our game design, also the
empirical differences in the results, have at least shown
that this influence has tended to be underestimated in
previous theories, also in the Design, Play and Experi-
ence framework where we miss this component. Yet, in
future, more attention could be paid to the interaction of
players during the game rather than to a single gamer’s
attributes.

We now will undertake a final critical reflection on the
extent to which our game design fulfilled the require-
ments of the research question. It is evident that our
game design permitted a more precise and differenti-
ated observation of the influence of different group con-
stellations on the game results than would have been
possible with previous designs from the DPE. In future
research, however, the research design would have to be
refined and expanded to include a considerably larger
number of records. Furthermore, in the revision of the
design, important aspects of the energy transition that
our design has not yet been able to address would have
to be incorporated, including spatio-temporal system and
yield differences between the various renewable energy
sources, storage and distribution aspects, cost—benefit
relationships, and the energy requirements of mobility.

Appendix
See Table 4.
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Abbreviations

DPE Design, play and experience framework

ERP_hoch3  German acronym for the research project ‘integrated spatial
and energy planning for smart urban quarters and regions’

GWh/y Renewable energy yield (electric or thermal energy) as giga-
watt hours per year

Wh/m2y Renewable energy yield (electric or thermal energy) as watt

hours per square meter and year
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