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a b s t r a c t

Experimenting and learning are increasingly considered as means to innovate governance approaches for
pursuing a more sustainable society. Learning and experimenting can unfold in different formats, such as
games or co-design processes. This paper investigates an experimental co-design process conducted in
the Dutch Province of Groningen to collaboratively design a serious game called the ‘Energy Safari’.
Serious games can mimic real-world issues and thus provide a safe and open environment that is inviting
for exploring, experimenting and learning. Co-designing games is recognized for its capacity to support
the integration of ‘real world’ components in games, which is also our first ambition with the experi-
mental co-design process of the ‘Energy Safari. Little attention has been paid, however, to the role of the
game-co-design process itself to instigate civic learning events. Our second ambition targets this research
gap. The analysis illustrates that co-designers are very well capable to experiment with serious game
components in a way that creates a meaningful and recognizable regional narrative that deeply embeds
regional challenges. Linked to playful game prototyping learning events also occurred during the co-
design practises and the debriefing cover a wide range of learning activities, ranging from single loop
to triple loop learning Ambiguity and procedural gaps forced the co-designers to question practises and
institutions by confronting them with their real-world experience. Our analysis suggests, that prototypes
thus need a nuanced balance between generic and specific to generate an open experimentation and
learning space that is however deeply rooted in a regional narrative. Doing so can subsequently trigger a
rich variety of civic learning activities. Nevertheless, it is also clear that the promotion of more inquisitive
triple loop learning effects will not easily emerge and likely require active promotion.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

Experimenting and learning recently gained increased attention
for being central elements within many novel governance ap-
proaches (e.g. Bulkeley and Castan Broto, 2013; Nevens et al., 2013).
Serious games provide environments for civic learning and exper-
imentation (Gee, 2003; Raphael et al., 2010). By mimicking ‘real
world’ situations, they allow players to engage with these situa-
tions in an experiential, explorative and inquisitive fashionwith the
advantage to experience different possible responses but no ‘real-
world’ consequences. As such, serious games provide an interesting
environment for exploring ambiguous and contested societal
ugerell), C.Zuidema@rug.nl
challenges, such as the pursuit of a sustainable energy system in the
region of Groningen (NL). Serious games allow for experimentation
that can trigger shared knowledge, the finding of common ground,
conflict resolution and to experiment with institutions or motivate
goal achievement (Bluemink et al., 2010; Devisch et al., 2016;
Guzzetti et al., 1993; H€am€al€ainen, 2011; Poplin, 2014; Tan, 2014).
For living up to the expectations placed, it is crucial that serious
games are reflecting ‘real-world’ situations and their particular
context. Collaborative and participatory design approaches are
potentially helpful for developing serious games that are well
embedded in such real world situations. They can help expressing
and translating existing narratives, social conflicts and institutional
responses into a game context. Although the benefits are recog-
nized in literature, various scholars stress that collaborative and
participatory design approaches for the development of serious
games has still attracted only limited academic attention yet (e.g.
D€orner et al., 2016; Khaled and Vasalou, 2014; Mildner andMueller,
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2016). We address this gap in our research, by reflecting on using a
co-design approach for the development of a serious-game called
the ‘Energy Safari’.

Our first goal is to explore how co-design supported the
embeddedness of the game in its specific regional context and
notably, if co-design helped produce a game consideredmeaningful
for future players in reflecting a broad variety of regional challenges
and conflicts. Our second ambition moves beyond an investigation
upon how co-design influenced the development of the game. Co-
design activities can themselves be environments that encourage
collaborative civic learning processes (Gee, 2003; Raphael et al.,
2010). Hence, our second question is, whether the process of co-
designing serious games is itself already showing evidence of a
process of consolidated civic learning. Notably, we are interested in
how civic learning through co-design helps illuminate social con-
flicts and the experimenting with spatial and institutional
practices.

The ‘Energy Safari’ targets the pursuit of a sustainable energy
system in the northern Dutch province of Groningen. This pursuit
to a systole energy system provides an attractive arena for our
investigation as this pursuit is not only characterized as urgent, but
it is also contested and showing a process of institutional experi-
mentation. Urgency is perceived on different levels of authority.
The European Union Climate and Energy targets that have set the
share of renewables in the Union’s energy mix at 20% in the year
2020 (CEC, 2010). This has in a Dutch context been translated in a
shift from a 5% share of renewables in 2013 to a 16% share in 2023
(SER, 2013). The province of Groningen is considered as one of the
key arenas in which this pursuit will become manifested (e.g.
Spijkerboer et al., 2016; Zuidema and de Boer, 2017). Historically,
the producing of natural gas in the large Groningen gas field has
propelled the region as the ‘energy valley’ of the Netherlands. The
same gas production has, however, also triggered the occurrence of
earthquakes resulting in serious property damages, pressures on
the livability of rural villages and social controversy. In this volatile
social and political context, the pursuit of a sustainable energy
system seems to be both, welcomed and contested. Moving beyond
fossil fuels and natural gas is a widely accepted ambition in the
region, but the integration of renewable technologies in the
regional landscape is debated (e.g. de Boer and Zuidema, 2015).
Controversies can easily emerge as renewables such as wind, solar
or hydropower are above the ground, highly visible and require vast
amounts of space as compared to a fossil fuel based energy system
and are often perceived as visual disturbance (e.g. Pasqualetti,
2012; Stremke and Koh, 2011). Furthermore, renewables can also
create externalities such as noise and odor pollution produced by
wind farms and bio-digesters (e.g. de Boer and Zuidema, 2015).
With renewables becoming an increasingly common element in
our landscapes, it is all but surprising that they are attracting
considerable social resistance (e.g. Cass et al., 2010; Jones and
Richard Eiser, 2010; Walker et al., 2010; Wüstenhagen et al.,
2007). The integration of renewable energy systems into our
spatial and socio-economic landscapes is therefore both a neces-
sary and contested process (e.g. de Boer and Zuidema, 2016), which
in Groningen seems even more prompt. Hence, regionally embed-
ding the ‘Energy Safari’ is crucial to ensure it captures and illumi-
nates the richness of the existing social conflicts for the game to be
considered a realistic game context.

In the meantime, responding to the controversies related to
renewable energy generation is not yet a widely institutionalized
practice. The current energy system and the institutional rules
involved are largely adjusted to accommodate energy generation
based on fossil fuels (Farla et al., 2012; Simmie, 2012; Verbong and
Loorbach, 2012). Responding to the spatial and social implications
of developing a multitude of decentralized production units is not a
common part of this system. Consequently, the pursuit of a more
sustainable energy system takes place in a physical, social and
institutional context, ill-adapted to accommodate such a pursuit.
Institutional barriers such as spatial zoning plans, energy laws and
regulations, contracts between producers and consumers and the
organization and functioning of electricity grids are among the
examples of the hurdles that renewable energy projects can easily
face (e.g. Beaulieu et al., 2016). Hence, also the development and
implementation of renewable energy projects is an iterative pro-
cess of exploring, pioneering, innovating, learning and adapting
(e.g. Cumming et al., 2012; Foxon et al., 2009; Loorbach, 2010;
Loorbach and Rotmans, 2010). Such exploration and experimenta-
tion might occur unconstraint by lengthy ‘real world’ procedures
and actual ‘real world’ consequences, due to the safe environment
serious game provide. They and also contribute to the illumination
of social conflicts, institutional experimentation and civic learning.
Although we are also after such civic learning, we also question if
not only a finalized serious game, but already the process of co-
design itself, might be an arena for civic learning and experimen-
tation. Our hypothesis is that co-design processes can rather benefit
from freeform, ambiguous sets of rules than finalized, fixed rule
sets that are guiding the co-designers behaviour. We therefor aim
to establish whether this allows for creatively and collectively
negotiating and experimenting with alternative social perspectives,
alternative narratives and institutional responses. We thus also
chose to target more informed individuals for the co-design so as to
gain the capacity for critical reflection and the (re)design of existing
social and institutional practices.

The current context of institutional experimentation and
searching that surround energy transitions within the volatile real-
world context of Groningen makes the ‘Energy Safari’ a promising
context for pursuing our ambitions. To better understand these
ambitions, section two will introduce the academic debates about
how co-designing serious games can create the kind of environ-
ment that generates our desired learning. In section three we
introduce the ‘Energy Safari’, the process of co-design used in its
development and our research methodology. Section four contains
the main results, findings and the analysis of them. Finally, in
section five we come back to our main ambitions in the conclusion.
It is there we will suggest that the process of co-design itself can
indeed trigger civic learning, while using an ambiguous rule set in
the game prototype seems a key-accommodating factor.

2. Co-designing games as learning and experimentation
environments

Games, digital and gamified environments and tools have been
put forward in a broad variety of sectors. These range from gamified
learning, health, urban and community planning, transport to en-
ergy related issues (Berger et al., 2013; Devisch et al., 2016;
Kleinhans et al., 2015; Mohammed and Pruyt, 2014; Poplin, 2014;
Tan, 2014). Games are artificial environments where learning and
experimenting is activated through gameful (rule-based) and
playful (free-form) activities (Deterding et al., 2011). Games sup-
port the development of improved cognitive and social learning
(Erhel and Jamet, 2013; Gee, 2005; Hamari et al., 2016; Prensky,
2006). Thus, as ‘serious’ learning technologies, games are ex-
pected to increase literacy, raise awareness, build up skills, create
coalitions and strategies, and provide immediate feedback on the
decisions taken and experience the consequences of those de-
cisions (Crookall, 2010). The safe game environment supports
experimentation, taking risks and exploring extreme pathways
without facing the ‘real’ consequences of failing or causing damages
(Devisch et al., 2015; Juul, 2016; Raphael et al., 2010). They are thus
exploration environments to improve system understanding and
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perhaps support the identification of novel solutions and ap-
proaches. Learning subsequently can take place during the game-
play (in-game related activities) and in the debriefing where
participants individually and collectively reflect on their experi-
ences (e.g. actions, social practices, values). Various authors stress
the importance of the debriefing as the core moment in which
game experiences are transferred into deeper levels of learning (e.g.
Crookall, 2010; Lederman, 1992).

The notions of learning and exploration are well established
within game design (e.g. Abeele et al., 2012; Mildner and Mueller,
2016). Less attention has been paid to the processes of learning
and experimenting that might occur during participatory game
design processes, other than solving usability and playability issues
(Mildner and Mueller, 2016). In the meantime, more participatory
game design processes might well be relevant for especially
‘serious’ games as these games aim to express narratives related to
real world complexities. These are games in need of contextual
embeddedness and civic learning is among the prime objectives of
the game rather than pure entertainment. Furthermore, the target
audience consists of highly differentiated groups including ‘non-
gamers’. Hence, game designers and game design researchers more
recently began exploring the possibilities for introducing partici-
patory and co-design approaches in game design methodology
(Abeele et al., 2012; Hourcade, 2008; Khaled and Vasalou, 2014;
Mildner and Mueller, 2016).

2.1. Co-design processes

Co-design is a concept with a broad range of application in the
planning and design field. In this article, we consider co-design as
any act of collective creativity that is experienced within a group of
co-designers and is applied throughout the design process (Sanders
and Stappers, 2008). In co-design processes different actors
contribute with their knowledge, skills and experience and act as
’experts of their experiences’ (Sleeswijk Visser et al., 2005).
Involving different actors in design processes is considered bene-
ficial regarding ideation, mutual learning, enhanced communica-
tion and collaboration, lowering biases from professional designers
and evoke learning and capacity building processes of the involved
individuals (Magnusson, 2009, 2003; Muller, 2003; Schuler and
Namioka, 1993; Vines et al., 2013).

Co-design relies on an iterative design processes, a notion also
well developed in game design (Adams, 2013; Salen and
Zimmerman, 2004). While in co-design individuals are partici-
pating throughout the process, in traditional game design collab-
orative elements are occurring rather late in the design process,
when almost fully developed game prototypes already exist.
(Sotamaa, 2007; Khaled and Vasalou, 2014; but see Sanders and
Stappers, 2014). For a game co-design approach it is thus advised
that the actual co-design phase is preceded by a conceptual one,
used to explore the problem domain, the particular aspirations and
understanding of possible future player groups and set up initial
aims the game shall achieve (Mildner andMueller, 2016). The initial
goals thus need to be transferred into an initial game design
concept and prototypes the co-designers than later onwards can
engage with.

Prototypes allow an early hands-on approach in the design
process (Blomkvist et al., 2012; Osborne and Strokosch, 2013;
Stappers, 2013). Engaging with prototypes is in design studies
explicitly considered beneficial for exploring a speculative, uncer-
tain and non-linear future (Keller et al., 2009; Kirby, 2010; Sanders
and Stappers, 2014). Faced with such uncertainties, prototypes
become an attractive starting point of the actual subsequent game
design process by iterative playing, validating and creating. In
design studies they are notably valued because they can (i) evoke
focused group discussions, (ii) confront existing cognitive models,
concepts and theories, (iii) confront the real-world and different
conditions, because prototypes are specific and are not masked in
abstraction, (iv) have transformative power, due to the activity and
the prototypes’ concrete nature to create experiences (Sanders and
Stappers, 2014). Hence, engaging with prototypes can instigate
learning and subsequently might also create new knowledge.

Playing, as the most basic form of learning (Huizinga, 1999;
Piaget, 1962), is crucial for creating and validating different game
components and ideas in the co-design process. It is also crucial to
ensure that the game remains balanced and playable (Adams, 2013;
Salen and Zimmerman, 2004). To ensure that, technical game
design skills are needed, which are easily outside of the scope of co-
designers. Integrating the input and insights developed during the
playing with prototypes thus requires choices are needed upon
what can be integrated in the game and how this changes the
existing prototype into a new prototype. Given the sometimes
rather technical nature of having to pursue such integration, the
role of the facilitating designers is not only to facilitate and capture
the learning process taking place during co-design sessions. They
are also important in translating the creativity and learning of a
session into changed prototypes that can subsequently be played
and altered with in a next co-design session; i.e. what Khaled and
Vasalou (2014) calls a transformative approach.

2.2. Environments for learning and experimenting

While co-design is recognized for its ability to stimulate
experimenting and learning, using it as method for game-design is
less recognized. Instead, most attention has gone to experimenting
and learning by gameful (rule-based) or playful (free-form)
(Deterding et al., 2011) activities within finished games (Dewey,
1938; Huizinga, 1999; Piaget, 1962). This attention has experi-
enced a renaissance with the late rise of digital tools, the increasing
popularity of games and the evolving debate around experimental
innovation and governance in living labs (e.g. Luederitz et al., 2016;
Neef et al., 2017).

Experimentation is than a key basis to contribute to learning,
through an iterative process of exploration and exploitation (Gupta
et al., 2006), trying-out, discovery, testing, failing and learning, also
facilitated in planning, policymaking and governance (e.g. Bulkeley
and Castan Broto, 2013; Luederitz et al., 2016; Nevens et al., 2013).
In this literature scholars are considering experimenting and
learning as beneficial to support key processes for sustainability
transitions, such as coalition-building, networking, questioning
existing models and co-creating shared visions (e.g. Frantzeskaki
et al., 2014; Nevens et al., 2013; Wittmayer et al., 2014;
Wittmayer and Sch€apke, 2014). Notably, such learning would
than have to occur not merely on an individual level, but on the
level of the group; i.e. group learning.

Learning is in a general the process of acquiring knowledge and
skills through different processes, such as experiencing, schooling
or problem solving. Building up knowledge and skills through
personal reflection by oneself frames individual learning, while in
group or organizational learning individuals act collaboratively or
within a community (e.g. Whitmore, 2009; Dominguez, 2012;
Pretty et al., 1995; Senge, 1990). The group exceeds single talents
and knowledge and develops capacity for further collaborative
action. It increases the understanding of diverse perspectives and
plays an important role for developing or re-interpreting existing
cognitive models, concepts and social perceptions. In response,
Lozano (2014) proposes an integrated approach on learning that
amalgamates different learning concepts. It combines (a) the idea
that learning can be organized in several loops (single, double,
triple loop learning), which expresses the degree to which
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assumptions are questioned, with (b) the idea that there are
alternative strategies of learning: adaptive, anticipatory and action
based learning (see Table 1). Lozano stresses that ’learning for
sustainability’-transitions requires consolidated learning processes,
advocating the integration of these different learning modes,
ranging from single loop schooling to complex inquisitive triple
loop learning that questions and re-frames existing concepts and
models. If that learning process explicitly involves civic topics,
learning becomes associated with that of ’civic learning’ (Gordon
and Baldwin-Philippi, 2014).

Civic learning is experience based and occurs when civic action
is reflected on and contextualized within the wider social, cultural
and environmental context and subsequently transferred into
learning experiences (Dahlgren, 2009; Gordon and Baldwin-
Philippi, 2014). This is exactly the kind of learning desired in the
pursuit of a more sustainable energy system and that the co-design
of the ‘Energy Safari’ thus aims to encourage. Co-designed civic
games specifically relate to our first research goal as they are
claimed to have the potential to better integrate real-world com-
ponents in the game by influencing the rules (institutions) and
game mechanics (Adams and Dormans, 2012; Khaled and Vasalou,
2014). Following Sanders and Stappers (2014), we notably aim to
assess if co-design helped evoke focused group discussions for
confronting existing cognitive models, concepts and theories
within a real-world context. More specifically, we evaluated
whether the co-design process improved how co-designers (a)
recognized the game narratives as realistic and meaningful, (b)
considered the rule set as representing existing institutional and
social practices and (c) saw the representation of social conflicts as
unbiased.

Our second aim specially targets the process of consolidated,
civic learning that the co-design might contribute to. Civic learning
processes are crucial for responding to documented challenges that
limit or inhibit that civics enter an informed dialogue and decision
Table 1
Consolidated learning process are incorporating different modes of learning running thro
(Lozano, 2014); structured and illustrated by authors.
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3. Co-design process and methods

The co-design process followed a research-through-design
approach, building on the main assumption that the act of
designing has the potential to produce new insights, skills and
knowledge to produce a better understanding of complex issues
(Frayling,1993; Stappers, 2007). The design process is also referring
to Winn’s (Winn, 2009) Design-Play-Experience framework (DPE)
for serious games. Winn (2009) refers to four focus points for
developing serious games: player experience, gameplay, storytell-
ing and learning (see Fig. 1). Winn also indicates how each of these
inspires the design of serious games. We followed this indication
and firstly ensured co-designers we invited to contribute to
improving player experiences by notably indicating how game vi-
suals, competitions and interactions help players become moti-
vated to engage with the game and its objectives. Secondly, co-
designers were also able to manipulate and reflect on gameplay
by being actively invited to discuss the prototypes game mecha-
nisms and rules and to (re)design these. Partly this was meant to
make the game more realistic and unbiased. Partly, however, it was
also interesting as it could illuminate various (new) institutional
responses. Thirdly, co-designers were asked to critically discuss and
manipulate the existing narratives of the game. Mostly, they were
asked to discuss or change the way in which certain choices or
behaviors were valued or penalized in the game. This helped them
to indicate if the gamewas realistic and fair and hence, reflected the
regional narrative on the energy transition. Finally, with regards to
learning, the monitoring of gameplay and debriefing after playing
helped to establish if the co-designers were indeed learning about
and (re)designing skills, social practices and institutional practices;
i.e. following the framework of Lozano (2014).

3.1. Conceptual phase

The initial conceptual phase of the game design process
(Mildner and Mueller, 2016) was used to gain a better under-
standing of the problem domain. Based on 12 exploratory
Fig. 1. Winn’s design-play-experience
interviews (Groningen, Vienna, Hasselt) with planning pro-
fessionals, facilitators of neighborhood offices and governmental
representatives collected the experiences and barriers that stake-
holders identify with participatory planning approaches and civic
engagement, the methods and (digital) tools that they are already
using, their gaming experience and their expectations on the per-
formance and scope of games in such processes (published in
Ampatzidou et al., 2015a, 2015b). The ‘demand side’ was investi-
gated via an exploratory survey in Groningen’s neighborhood
‘Reitdiep’, documenting the civic perspective on the aim and
practices to turn energy neutral on local level (see Terpstra, 2016).
The interviews were analyzed through content analysis (e.g. Gl€aser
and Laudel, 2010; Mayring, 2015). A document analysis provided
more awareness of current energy, transport and planning policies.
These ranged from European Union, national to Regional policies
that are important conditions for the game environment (for an
overview see Spijkerboer et al., 2016).

The results of this phase (Ampatzidou et al., 2015a, 2015b;
Terpstra, 2016) created the basis for the initial design goals (see
Devisch et al., 2015) and were translated into a basic game proto-
type to embark the co-design process.

3.2. Exploratory co-design phase

The exploratory co-design phase was set up as an iterative
process of workshops with in total 25 participants. Co-designers
were identified to cover a broad range of different backgrounds,
with alternative stakes and interest related to the regional energy
transition. We deliberately chose more informed experts from a
large variety of stakeholders, This allowed the co-design process to
benefit from their expertise in critically discussing and (re)
designing existing social and institutional practices. The co-
designers included participants from research (also including
game design researchers), public administration, local government,
citizen based energy initiatives, SMEs (local energy enterprise) and
civics. Notably by including various local governments and citizen-
based initiatives, also knowledge and sensitivity to aspects such as
(DPE) framework (Winn, 2009).
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societal resistance and societal support for renewable energy pro-
jects were included. The game itself is planned to be played also by
lay-citizens. Apart from the two game designers and two re-
searchers, all involved co-designers were familiar with playing
games but never have been involved in game design.

To embark the co-design process an initial, basic prototype was
created. The decision to create an initial prototype was based on
earlier experience in the project, where co-designers struggled
with designerly activities, because the pen-and-paper version was
too conceptual and hardly associated with a ‘game’ by the co-
designers. The co-design sessions followed a certain sequence:
the co-designers were introduced to the project, aim of the session,
and to the game prototype and the initial rule-set. Part if this was
also to explain that some rules were not there or that some rules
might be (re)designed if all co-designers (players) agreed on them.
As such, ambiguity was indeed actively introduced in the pro-
totypes. When playing the basic prototype with an incomplete rule
set, the co-designers quickly encountered unclear situations and
dead ends that needed discussions and negotiations how to inter-
pret the situation. The co-design activity itself was not a stan-
dardized rule-based procedure, but set up as free-form, playful
activity (Deterding et al., 2011). Hence, there was no standardized
procedure how the co-designers, hence the designerly activities
could differ. Playing, creating and validating game components are
interwoven activities in the co-design sessions (see Fig. 2). The
activity stopped when the activity became notably repetitive or the
co-designers started to reflect on the process themselves. During
the game the researchers would actively take note and make pic-
tures and so as to document the game flow (progress of game,
game-play, suggestions, ideas, changes of the prototype) and the
(re)design of new social or institutional practices. These were not
only input for a later stage of consolidating the learning taking
place in the redesign of the prototype to keep it playable. Also,
these documented notes were input for the debriefing. The end of
each co-design session was marked by this debriefing (Crookall,
2010), where the notes and the observations conducted during
the session, were discussed with the co-designers. The debriefing
was structures as a semi-structured discussion lead by the
researcher. Apart from discussing notes and observations, the
researcher would ensure with a checklist that all the research
Fig. 2. Co-designing the Energy Safari. The co-design process supported regional embedded
game board are illustrated, from a very initial state (left) to a later one (right) already inclu
criteria for evaluation the process of regional embedding and civic
learning (see section two) would be addressed. Post co-design ac-
tivity was a consolidation process of the co-design session where
the researchers altered the prototype by including co-designers
inputs and suggestion while ensuring the adapted game proto-
type remained playable and balanced, following Khaled and
Vasalou (2014) transformative approach. The consolidated proto-
type then was the basis for the next co-design activity and itera-
tively further developed (see Table 2).

4. Findings and discussion

The researchers prepared the initial game prototype for the co-
design phase based on the input collected during the conceptual
phase (section 3.1). The prototype’s game board (interface) is an
abstract representation of the province of Groningen, divided in
tiles of different colours. Each tiles (area) represents a different type
of energy project that can be realised (agriculture-biobased/green,
energy production/red, energy saving/yellow, services/purple). On
the game board, special zones are delineated such as development
clusters around the major cities and industrial areas. The game-
narrative (story telling) is based on the regional narrative of the
energy transition. Groningen has high ambitions regarding the shift
towards a sustainable energy system by using energy neutral vil-
lages, an energy port (Eemshaven) and a possible connection be-
tween its high quality agriculture and the chemical industries in the
town of Delfzijl (see also Spijkerboer et al., 2016). Players are
encouraged to implement different sustainable energy projects
(project cards) and contribute to the energy transition. For each
implemented project the players collect KW-points (representing
the amount energy saved or sustainable energy produced) or coins
(representing financial revenue). Players can set their own ambi-
tions, focussing either on collecting KW points, coins or of a balance
between those two. Nevertheless, they have a limited amount coins
at the start and need to pay for an annually increasing fossil fuel
energy bill at the end of each game round. Hence, participating in
energy projects is crucial for collecting coins and avoiding going
bankrupt. The game play is limited to five rounds. Through rolling
the dice players are moving their token (‘game-figure’) over the
game-board. Arriving on a tile the player can decide on realising the
ness and supported a realistic narrative. In the images the change and alterations of the
ding externalities effect (blocked tiles/striped).



Table 2
Overview of the finalized game prototype Energy Safari created in the co-design process, structured in reference to the Design-Play-Experience framework by Winn (2009).

Components Energy Safari

Anticipated experience a) Experiencing shared concerns, values & that actors play a role in that concerns
b) Experiencing achieving common objectives and perspectives
c) Experiencing individual & collective civic learning and capacity building
d) Experiencing different individual capacities within a group & that they can build up group capacities
e) Exploring new opportunities and possible social practices and institutions
f) Experiencing coalition and trust building
g) Learning about externalities and impacts of different projects
h) Learning that projects also have a community value next to environmental and economic (People-Planet-Profit)

Storytelling/Narrative a) Goal of the region and city of Groningen is to become energy neutral
b) Individuals and groups are exploring the region
c) Nuanced valuation of different projects (KW, community, coins) and decision making
d) Coalitions of players can implement different projects and create value
e) Different energy projects created different intended and unintended effects and externalities

Gameplay/Game mechanics
Collecting/Selecting Resources a) Collecting resources to implement projects

b) Collecting coins, community points and KW points
Sharing/Trading Resources Sharing & trading resources with other players (collaboration)
Chance a) Rolling the dice for obtaining permits

b) Rolling the dice for player movement
c) Action Card at the end of each round
d) Rolling the dice to determine the implementation costs of a project

Rewards Coins, energy and community points for implementing different projects
Resource Management Balancing resources
Quiz- Question Answers Multiple choice quiz question, replacing ‘chance’ (rolling dice/permits)
Round Limit The game is limited to five rounds
Progression Policy Clusters (all players have to agree on a coalition)
Competition Players are competing
Player Experience/Interface a) Board game, distribution of tiles

b) Board representing the region, energy policies, risk maps
c) Tokens (play-figure), Dice
d) Different project cards, action cards and jokers
e) Organization of the tiles, distribution and size of tiles
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project indicated by the colour of the tile. Players need to draw a
cardwith this colour, which directly informs them of the conditions
and requirements that have to be fulfilled for implementing the
project. These conditions and requirements mimic a limited set of
institutional and social rules: (a) creating a partnership (coalition)
of different players is a requirement, and the collaborating partners
must contribute with at least a predefined number of coins to the
seed funding for the energy project; (b) obtaining a permit (rolling
a given set of numbers (e.g. 1 to 3) with the dice or alternatively
answering a quiz question) and (c) paying the realization costs of
the project (number of coins is the number rolled with a dice). Each
realised project provides the instigator and the members of each
project partnership with a certain number of coins as revenue and
KW points after the round is done, representing the value of each
project. It is inevitable that players are participating in the energy
projects because those projects provide themwith coins they need
in order to pay their increasing fossil fuel energy bill. Thus, the
players set their own game ambition, if they want to focus on the
collection of KW points or coins, but they must invest into projects
to avoid going bankrupt. The initial rule-set of the prototype was
limited to some basic rules that ensured that the co-designers
started to engage with the prototype. This encouraged the co-
design process to subsequently alter the game rules of the proto-
type significantly.

4.1. Embedding in the regional context

The initial game narrative focused on reducing energy con-
sumption and increasing the share of sustainable energy in the
region, while taking into account the aforementioned regional
ambitions. This narrative was embedded in the prototype via the
different project types (agriculture/bio-based, energy production,
energy consumption, services) and a differentiated valuation of
each energy project with KW points and coins. The co-designers
recognized the basic narrative as being correct, including the
different ambitions of the province and areas in which they had to
be prioritized. Nevertheless, the co-design process also illustrated
that in more detail important components for a meaningful and
realistic game narrative were missing from the co-designers’
perspective.

The co-designers substantially criticized the initial game
narrative in the co-design phase. Among their main comments was
that the valuation of energy projects only with KW points (energy)
and coins (revenue) is mainly reflecting the current fossil-fuel
based narrative and does not cover the social and societal mean-
ing of sustainable energy projects. They argued that the depletion
of the natural gas field urges the region to explore new and alter-
native narratives aside the dominant fossil fuel one. This was not
only needed for maintaining a healthy regional economy. Also,
providing those now negatively affected by the earthquakes were
in need of financial and material support, urging energy projects to
be linked to supporting community development. Furthermore, the
rise of grassroots sustainable energy initiatives to support energy
neutral communities signified a social desire for involvement. The
claim was made for adding a ‘community perspective’ that reflects
a new societal and social reading of energy. Thus, the co-designers
developed the game component of ‘community points’, which
should complement the valuation of projects with energy (KW-
points) and revenue (coins). The integration of this perspective
meant to facilitate a more realistic view on energy by addressing a
people (community points) - planet (KW points) - profit (coins)
perspective. Integrating the ‘community points’ was considered
important to reflect more realistically the regional challenges and
the importance to experiment with alternative narratives for the
period ‘post-gas’ to come.

The initial set of energy projects was furthermore considered as
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limited and perceived as too ‘conservative’ regarding the regions
high ambitions. Thus, the co-designers created new energy projects
(for project cards) they considered important for the future of the
region. These included many regionally recognized opportunities
such as ‘warmte stad’ (‘heat city’, based on geothermal heat),
methane production (based on waste and agriculture), energy
storage & cascading projects, heat towers, ‘postcoderoos regeling’
(postcode-regulation, an institutional toll to engage citizens in
energy cooperatives), blue energy (using tides, waves and osmosis
technologies), low heat conversion or i.e. high speed internet (in
the rural areas as requirement for SMART services). The develop-
ment of those projects also triggered a debate on the valuation of
different energy projects leading to the conclusion that a more
nuanced valuation is necessary to highlight the differences be-
tween the energy projects. Those differences are covering the
conditions and requirements for realization (e.g. difficulty to obtain
a permit, number of other player to join a project partnership) and
the value of different energy projects (KW points, community
points, coins). The co-designers based those changes on the argu-
ment, that in ‘real-world’ situations, the integration of projects is
much more complex than it was reflected in the prototype. The (re)
valuation of the energy projects and their requirements is linked to
the co-designers’ real-world experience that they are transferring
here into the game.

In the initial prototype, energy projects were designed as ‘stand-
alone’ that were not linked to their surrounding areas. Also fuelled
by the importance of taking a community perspective, the co-
designers critiqued that such sustainable energy projects should
be interlinked with their surrounding neighborhood and commu-
nity. Related, they criticised that in the prototype externalities are
not considered. This was considered problematic, as these exter-
nalities are important triggers for societal resistance and conflict. In
response, different effects of energy projects were included in the
game rules: (a) multiplier effects (e.g. important community pro-
jects would double the community points of neighbouring pro-
jects), negative effects (e.g. odor pollution for neighbouring biogas
projects, reducing your community points or paying a coin for
upgrading the filter), (c) NIMBY effects (blocks the realization of an
energy project, notably relevant for wind projects) or (d) external
effects (e.g. bio-based projects with high land consumption, no
other projects can be realised at the neighbouring tiles).

The limited initial rule-set of the prototype resulted in many
unclear situations while playing the prototype. Hence, as hoped,
co-designers needed to improvise on the spot by developing new
rules and responses in order to proceed with the co-design session.
In these unclear situations, the co-designers started to explore the
opportunities of un-governed situations: “Can I step in for another
person and cover the amount of coins needed for a project if I
consider the project important?” In such situations practises and
norms that were not set in the initial game prototype emerged,
such as knowledge sharing (supporting answering quiz questions
needed for acquiring permits), collaboration (lending coins, making
deals for future support) or resource sharing (tipping inwith coins).
But also, unethical behaviour was integrated in one of the design
session into the energy projects, allowing active bribery to obtain a
permit. In the follow up session another co-designer considered the
option, as realistic but demanded a penalty for such behaviour: “If
you bribe, you get the project, but you should get less social or
community points.”

The co-design process thus lead to many changes to the initial
prototype while altered prototypes were in subsequent sessions
further altered and refined. The co-design phase showed that the
initial narrative was too positive regarding the energy and revenue
narrative of the game, even though it was preceded by a conceptual
phase. Thus, the co-design phasewas crucial to find a better fit with
the regional challenges. After five rounds of playing with altered
prototypes, the amount of changes decreased, suggesting the co-
designers increasingly accepted the game as being realistic. This
was also confirmed in the debriefing. Where the first sessions lead
to much debate on proposed alterations, later sessions more
focussed on what the co-designers experienced with regards to
how the prototype related to the ‘real world’. Increasingly, co-
designers indicated that they (a) recognized the game narrative
as realistic andmeaningful and (c) considered the representation of
social conflicts as unbiased. The alterations occurring with the co-
design process thus indeed helped in achieving these ambitions
on regionally embedding the game. The second (b) ambitionwas to
contribute to making the rule set as representing existing institu-
tional and social practices. The (re)design of new institutional and
social practices also decreased with the different co-design ses-
sions, suggesting the co-design also made an important contribu-
tion. Nevertheless, these debates never really ceased. Notably, the
current complexity and ambiguity of the ‘real world’ institutional
and social practices seemed to constrain the prototype to represent
them. Of course, this also suggests that the prototype thus
continued to trigger debate, which is also exactly mimicking the
contested ‘real world’ practice in the face of this ambiguity.

4.2. Consolidated civic learning in co-design processes

We illustrated that the co-design process was crucial to create a
meaningful, regionally embedded narrative including new game
components, such as energy projects. The playing and prototyping
activities mostly triggered focused group discussions on the
narrative, energy projects and un-governed situations. In these
discussions, the co-designers reflected on their social practises and
real-world experiences and contrasted the prototype with their
experiences. Examples for this contrasting were the development
of the community perspective and community value of energy
projects, the more nuanced valuation of the energy projects or the
critique on bribery and unethical behaviour that should mirror new
narratives for the region. This reflection and discussion of the
existing narratives and the proposition of new ones are indeed
showing evidence that civic (Gordon and Baldwin-Philippi, 2014)
and social learning with the means of prototypes (Sanders and
Stappers, 2014) occurred. This is noteworthy, because other than
Sanders and Stappers (2014) who are prototyping with ‘real-world’
systems, our co-design process targets a serious game, which is an
artificial system. That fact illustrates that the boundary between the
game-world and the ‘real-world’ is permeable. Hence, it is
conceptually possible to transfer learning experiences, skills or
knowledge from one system to the other and back again.

The kind of civic learning associated with the pursuit of sus-
tainability and energy transitions would ideally involve all three
loops of learning as discussed by Lozano (2014). While single and
double loop learning was clearly identified, evidence for the
occurrence of triple loop learning during the process of co-design is
modest at most. Learning activities within the scope of single loop
learning were explicitly addressed in the initial prototype by the
quiz questions. The quiz questions targeted knowledge transfer, on
topics such as regional energy policy, energy production/con-
sumption, fuel poverty or energy costs, risk and externalities.
Though the quiz questions were initially considered as entertaining
way of knowledge transfer, the format of open questions was
problematic, notably as the questions were also too difficult. Sub-
sequently the format of the quiz questions was changed in the
design process. The new format was a multiple-choice choice quiz
with strongly deviating answers. The wording of the questions
provides some crucial information (e.g. the total number of Dutch
households for the question on how much money all Dutch
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households could save when shifting to renewable energy) that
allows approximating the correct answers. The notably deviating
answer options support the group process of converging towards
the correct one: “It turned out that together we know much more
than we first thought we do”, commented a co-designer on the
group learning experience. The example sheds light on the
importance of collaboration and knowledge sharing. The quiz
questions thus also link single-loop learning with double loop
learning through social interaction and group discussions, reflect-
ing on the narrative and real world experience and support the
understanding of existing challenges. However, the learning events
remain within the learning about the narrative and sustainable
energy options and less about institutional practices. In the
debriefing the co-designers once more reflected on their co-design
experience and prototype and contrast it with their social practises,
values and experiences and transfer experience from the game
prototyping into a personal civic learning experience (e.g. Crookall,
2010; Gordon and Baldwin-Philippi, 2014; Lederman, 1992).

It was clear that co-designers also used their expositing
knowledge and skills in the pursuit of their ambitions within the
game and in their efforts to reflect on and (re)design the game rules
and narrative. While this thus reflects the whole range of single
loop learning (from adaptive, to anticipatory and action), with
regards to double loop learning it was notably the adaptive and
anticipatory learning that occurred. The fossil fuel narrative was
clearly questioned and challenged, as was the initial limited degree
of deviation from this narrative in the highlighting of only finances
(coins) and energy (KW) in valuating projects. The relative lack of
attention to the positive (community spin-off) and negative (ex-
ternalities) with the social context of energy projects was explicitly
challenged. The inclusion of a community perspective (community
coins) furthermore highlights an action component by trying to
better represent ‘real world’ conflicts in the game dynamics. It re-
mains important, however, to understand that the addition of a
community perspective in the game through community coins
remains a rather generic and abstract solution that should not be
conflated with actual ‘real life’ experimentation that Lozano (2014)
also expresses as being action oriented double loop learning.

The degree to which the co-design triggered learning events in
the spectrum of triple loop learning was overall much less evident.
We already referred to the limited rule-set of the initial prototype
that urged the co-designers to solve unclear situations. The group
solved these situations by either exploring the ungoverned action
space or tacitly accepting norms. Exploring the ungoverned action
space happened for examplewhen they had to answer the first quiz
questions. When the correct answers were unknown, the co-
designers started to look out for support. In the beginning the
other individuals often hesitated but then discovered that there
was no rule governing this situation and subsequently started to
share knowledge and supporting each other. A norm that was
tacitly accepted throughout the entire co-design process, was the
‘first come e first served’ approach, when it came to the forming of
partnerships for the realization of energy projects. Rarely did single
players take conscious decisions to include co-designers who for
example did not do so well in the game. While accepting the norm
in the co-design activity, in the debriefing it was often marked as
“unfair”, “not working” and should be “replaced”. Only the dis-
cussion and feedback in the debriefing made it clear that in fact
there was no rule or regulation set in place in the prototype that
would have outlined a “first come first served” behaviour. One co-
designer also reflected on the incomplete rule-set, asking “The
incomplete rule-set, is that on purpose? So, it’s about the self-
organization of people (?) e that’s a good one”. Thus, we can see
that co-designers do identify room to develop novel institutional
formats, such as self-governed initiatives or new collectives, but in
a much lesser degree engaged in this than they did with the
narrative or energy projects. Nevertheless, the adding of commu-
nity points suggests that the co-designers support a shift in policies
towards looking beyond energy (KW) and finances (coins).
Although also regional policies are to some degree promoting so-
cially inclusive approaches, these often remain limited to the pro-
motions and support of citizen based initiatives or financial
compensation. The approach now taken seems to take things one
step further and promotes a more thorough set of policies and
evaluation criteria that explicitly see added social value as a key
motive for pursuing or rejecting energy initiatives. While we might
thus see some first signs of anticipatory triple loop learning in
discussing new processes andmethodologies (see Table 1), it seems
too much to suggest it is practical and detail enough to mimic ‘real
world’ problems. Hence, action oriented triple loop learning, which
Lozano described as being an inquisitive development process, is
also largely absent.

Overall it is evident that co-designing serious games with pro-
totypes can trigger consolidated civic learning. Nevertheless, triple
loop learning was modest at most and single loop learning also was
not fully satisfied. Hence, the civic learning we encountered still
falls short of the kind of civic learning associated with the pursuit of
sustainability and energy transitions. What our co-design process
does show is that also game prototypes, representing artificial
systems, can evoke focussed discussion and reflection on civic ac-
tions and practises and real-world matters. We add to the meth-
odological debate (Blythe, 2014; Sanders and Stappers, 2014;
Stappers, 2013) that leaning and experimenting might profit from
well-balanced prototypes: prototypes should be specific enough to
trigger and facilitate focused discussion and reflection but at the
same moment generic enough to inspire co-designers to ‘think and
do outside the box’ and leave sufficient room for creativity and
experimentation.

5. Conclusions

We argue in this analysis that co-designing games with pro-
totypes offer a promising strategy to ensure regional embedded-
ness and create recognizable and meaningful narratives. Our
example of co-designing the ‘Energy Safari’ suggests that well-
balanced prototypes, balancing generic and specific, are support-
ive to evoke focused discussions and reflect on real world models
and abstractions but also leave sufficient room to explore and
experiment. We suggest, that this balance should be com-
plemented by an inconclusive and ambiguous rule-set that should
also remain in the future serious game itself. That might be sur-
prising, since one of our ambitions of this article was to assess if the
co-designers consider the rule-set representing existing institu-
tional and social practices, which did not turn out in the way as it
was expected. However, in the co-design process we learned that
this ambiguity and inconclusiveness was helpful to evoke group
discussions, trigger different learning experiences and explore
possible action space regarding institutions. This might be espe-
cially relevant in the face of ‘real world’ problems, such as an energy
transition, also showing a relatively ambiguous institutional land-
scape. Hence, also finalized serious games might benefit from
explicitly allowing players to explore the action space in the face of
this ambiguity. This finding is contrasting common gaming litera-
ture, which considers unambiguous rule-sets as fundamentally
important for games and game-design because they describe and
limit actions, interactions and responses (e.g. Adams, 2013; Juul,
2011). If civic consolidated learning is an ambition of a co-design
process or a serious game, it might even be the case that this am-
biguity is required to instigate more complex learning experiences
in the spectra of double and triple loop learning.
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Less successful was the experimental co-design process
regarding consolidated civic learning. Though co-design process
showed evidence for civic learning events in the spectra of single
loop and double learning, learning events in the spectrum of triple-
loop learning occurred in a modest fashion at most. The civic
learning encountered thus falls short of the kind of civic learning
associated with the pursuit of sustainability and energy transitions.
This does not necessarily imply that co-designing serious games
with prototypes does not have such potential. After all, the initial
prototype and the structure of the co-design process were meant to
allow for a playful (free-form) co-design process. Hence, we did not
deliberately steer co-designers to also engage with triple loop
learning or even single loop learning. While the playful, non-
scripted approach worked very well for addressing the scopes of
single-loop (knowledge, skills) and double loop learning, it mostly
failed in the spectrum of triple-loop learning. For future studies on
co-designing games for sustainability transitions, the suggestion is
therefore to deliberately consider how the process of co-design and
possibly even the initial prototype might be structured so as to
trigger triple loop learning.

An important limit of our approachwas the choice to specifically
involve co-designers with an interest in advancing a sustainable
energy system in the region. Also while co-designers covered
different backgrounds, they were not explicitly dispersed over the
different co-design activities. Hence, co-designers often were
acquainted with each other and somewhat coherent in their ideas
and suggestions. Hence, for the future the ambition would be to
engagemoremixed groups of co-designers withmore varied stakes
in the process. We would expect an elevated debate and reflection
and therefore an even denser learning experience owed to the
differences in stake, perceptions and interest of the co-designers.
That might result in fuzzier co-design workshops that need more
facilitation, but might result in sharper and perhaps more contro-
versial discussions.

Although our research has limitations due to its experimental
character, we see a potential in co-designing games as a method for
city making and formats of experimental governance, such as living
labs. Games, as artificial systems, allow co-designers to experiment
and try things out with lesser restraint than they would perhaps do
with a ‘real-world’ on the table. ‘Its just a game’ might offer the
freedom to think outside the box, unbiased by everyday commit-
ments and organizational responsibilities. Then, the game proto-
type would not be a precursor for a future game artifact anymore,
but a means for individual and collective practices of exploring,
learning, experimenting, creating and playing novel narratives and
components in an artificial context that is still considered realistic.
For research themethodmight be supportive to create an enhanced
understanding of existing societal challenges. Notably, as this
method allows for investigating how co-designers create and
challenge narratives, see these being both institutionally and
spatially manifested and contested.
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