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Foreword

Urban areas are increasingly confronting the impacts of climate change, like the rise of intense
rainfall events andgevere flash floods. The transdisciplinary CliwaC project (www.cliwac.de)
explored strategies to address such challenges for the Berlin/Brandenburg area in Germany. One
of the key obstacles for adapting to flash floods is the diversity of perspectiveg stakeholders,

each with varying costs and benefits related to flood protection measures, such as surface
unsealing.

This report presents the findings from a amenth study project conducted by six students in the

Il nternati onal Ma satee Matusl R€spuocg Mamageniemt (INRNIt Enhg team
(comprised of Jayshrita Bhagabati, Alieh Maddah, Alexandra Stockschlader, Mina Tayyebi, Hai

Tran and Japhet Uchechukwu Agu) engaged in an iater transdisciplinary project to develop a

game ti tllteidt uvdee Muf Voices”. This innovative fo
to engage in meaningful dialogue about the challenges posed by flash floods in urban areas,
including actors from city planning, industry, research organizations, and citizgeseral.

| am immensely proud of this dedicated group of students, whose professionalism and creativity
have enabled them to meet the project objectives with captivating events and outcomes. Their
ability to tailor insights about a general globalchkalge t o Ber |l in’s circums|
format exemplifies the essence of sustainability programs like INRM.

The project stands out for its innovative approach in two significant ways. First, it harnesses the
power of games to communicate complex éssto a broad audience of stakeholders. While the

use of games in similar contexts has been explored, it remains a relatively uncommon approach.
Second, the project advances this concept of
design procesiself to facilitate democratic deliberation around the complexities of sustainability
challenges. By involving a diverse range of stakeholders and experts already during game design,
the study project created a dynamic environment for collaboration ahtp¥solving. With this
approach, the journey is the reward.

| strongly thank the students for the effort they put into this report, but also the various people who
collaborated with and supported the students. Several postdocs from the CliwaC psofeainth

of the Humboldt Labor at the HumbolBbrum in Berlin (Daniel Tyradellis, Thomas Lilge,
Bastian Herbst and Heide Barrenechea), Pauline Minch, Ines Jeworski and Bruce Lankford are
just some of them.

This project not only exemplifies the forwatftinking initiatives within sustainability programs
like INRM, but also sketches novel ways on how to contribute tackling pressing urban challenges
through collective action.

Klaus Eisenack
Professor for Resource Economics
October 2024
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1. Introduction: Main Motivation and Objectives

Climate change has exacerbated the global water crisis, triggering widespread environmental,
human health, and economic impacts (IPCC, 2022). The multifaceted nature of the problem means
that no region is truly immune to climatelated water issues. For instajegal areas, which tend

to be more agriculturally dependent, are particularly vulnerable to droughts and rainfall shortages,
while urban areas face heightened flash flood risks from extensive surface sealing. These
uncertainties in how climate changeeaffs water systems make their relationship a "wicked
problem,” with no onesizefits-all solution that can address the needs of all stakeholders.
Nevertheless, robust stakeholder engagement is a cornerstone of effective water governance
(OECD, 2015), ensurg that diverse perspectives and interests are taken into consideration in the
development of adaptive and inclusive strategies.

There has been an increase in the development and use of serious games to facilitate learning about
water management issuasgluding the associated collective action problems (Mittal et al., 2022).
Games, especially those based on participatory processes, can promote social learning and self
governance of such shared resources by incorporating relational-valomsections beteen

people and the environmesinto their design (Janssen et al., 2023). Games that include diverse
participants, thereby capturing a wide range of perspectives, and empldgsigo approach also

enable socially driven sustainable water management (Aabal., 2019). Participatory games

can, therefore, be an effective tool to deepen our understanding of some of the most complex and
pressing issues with respect to wicked water governance issues.

In this context, as members of the Participatory GanegddPGD) study project, we sought to

use our interdisciplinary expertise and knowledge to develop a nowglagiag board game that
would accurately represent the management challenges associated with-iclduegel water

crises. In particular, weetided to focus on the issue of flash flooding in Berlin due to its
increasingly adverse i mpact on the <city’'s
resources (CliwacC, n.d.). The occurrence of flash floods is expected to increase signifigantly d

to climate change (Zhang et al., 2021), and this could have serious implications for a city like
Berlin, where approximately 34% of the land area is sealed by buildings, asphalt, and concrete
roads (Berliner Regenwasseragentur, n.d.). While developiegtiee solutions is the neeaf-
the-hour, the presence of multiple stakeholders whose decisions and actions often interact in highly
interdependent and unpredictable ways makes this an extremely complex, albeit interesting,
problem.

The objectives of the project are twofold. First, to understand how different stakeholders make
decisions when faced with tradéfs between their personal goals and common environmental
goals (with respect to fladtood risk reduction), as well as betweerittown goals and those of




other stakeholders. To enable the latter, the final game included both collaborative and competitive
aspects, simulating realorld stakeholder interactions. Second, to facilitate learning among the
players about the complexitiesf managing shared water resources when faced with the
consequences of flash floods. To enable a proper understanding of the issues being analyzed, the
game sought to represent the underlying biophysical and social contexts as accurately as possible
(Secton 2).

Over the course of two university semesters, spanning a year, we undertook a number of different
steps to achieve the above objectives. These included, first and foremost, gaining a strong
grounding in the background knowledge required to deveiogffactive board game relevant to

the chosen context. This was achieved both by reviewing the existing literature (Section 3) and by
conducting various forms of expert sessions (Section 5.1). Several iterations of the game were
developed in the processg@ion 5.2), and both formal and informal feedback and critique were
actively encouraged at each stage (Sections 6.2 and 6.3). Extensive discussions were held regularly
within the group to ensure that the best possible decisions were made in a demaawagic rhis

process also helped us gain soft skills in several areas, such as game facilitation and presentation,
organizing workshops and game events, and communicating effectively with people from different
academic and professional backgrounds.

The following sections provide a detailed explanation of the game design process, including
methodological considerations (Section 4) and a description of the final game (Section 6.1). Key
learnings, limitations of the current project, and scope for future réskeave also been explored
(Section 7).
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2.1. Biophysical conditions

In recent years, the frequency of floods has escalated due to global wandihgman activities
(Gholami et al., 2024). An increase of greenhouse gasses through industrialization/urbanization
have led to a significant climate change effect which alters the global hydrological cycle and
influences climatological characteristics.

Owing to its flat terrain, lakes formed by the Spree, Havel, and Dahme rivers of Berlin, the
pronounced lowying Brandenburg featured by rolling hills alternate with extensive plains
(Eurostat, n.d.) and the continuous urbanization, The Berlin/Brandersbnog an exception to

the effects of climatic changes with incessant flash floods as evidence.

Below are causal factors associated with some biophysical conditions of Berlin/Brandenburg.
2.1.1. Increased Atmospheric Temperature

For the near future, afther increase in the average daily maximum temperatures of about 1.2°C,
for the distant future additional 3.2°C can be expected. This increase will be particularly striking
during autumn and winter. Summers in Berlin will also becoraaner Berlin Senat, 2016).
Influenced by a temperate seasonal climate, Berlin's temperature rise has already been observed in
the recent past due to climate change.

A warmer atmosphere can hold more moisture. In fact, for every degree of warming the
atmosphere can hold aned 7% more moisture. More moisture can then mean that more rainfall
comes in short, intense downpours. This can increase the risk of flash flooding (Council, 2022).

2.1.2. Changing Precipitation Patterns

Flash floods combine low predictability, erraticeoffow behavior, high flow velocities, and often
massive debris loads. They are mainly caused by heavy precipitation events (HPES) with very high
rainfall intensities and characterized by a rapid concentration of runoff (Voit, & Heistermann,
2024). Zhang teal., (2021) further noted that, when rainfall becomes more uneven and intense,
such variations in rainfall have had serious impacts on urban flooding in recent years.

Alvarez et al. (2022) conducted a study using climate data from approximately 200080 2
applying highresolution COSMGCLM models to assess precipitation patterns in Berlin. Their
analysis indicates that, while the total volume of precipitation may not show significant increases,
climate change is expected to enhance the intensity aedityeof rainfall events (Fig.1). This
suggests that, although overall precipitation amounts remain stable, the frequency and intensity of




extreme events-such as the heavy rainfall on June 29, 284&re likely to increase due to
anthropogenic climate infences (Alvarez et al., 2022).

I n a very recentosntueyf adtauadlowawalrysi s of f 1l a:
et al (2024) mentioned that among 10 rainfall events studied, the Berlin/Brandenburg of Jun 26

Jul 2, 2017 (BB/Junl7), June 28Jul 3, 2021 (BB/Jun2l) and June-14, 2020 (BB/Jun20)

featured exceptional amounts of rainfall and a corresponding runoff response. BB/Junl17 caused
massive urban flooding and a massive impact in Berlin. This HPE caused the largest amount of

insuredlosse i n the period 2002 to 2017 (EUR- 60 mi
Alvarez et al., 2022).
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Fig.1: Changing patern of percipitatipthe changes in area and volume represent the changes associated

with precipitation in these bins. Based the WilcoxarMann-Whitney test, the total changes given are

all statistically significant with at least p < 0:02. Shading denotes the 95 % confidence intervals based on
1000 bootstrap resampléSaldasAlvarez et al., 2022)

2.1.3. Urbanization and Lard Use

The National Geographic headquarters New York defines Urbanization as the process through
which cities grow, and higher and higher percentages of the population come to live in the city.
Urbanization is powered by Industrialization which is majoepehdent on land use. This land

use in most cases involves ground sealing (Paving) which causes impervious soil or infiltration.
Impervious coverage is defined as the paving (or covering) of the soil with solid materials which
can be divided into budtip impervious areas, i.e. buildings of all kinds; and -baiit-up
impervious areas, i.e. roads, parking lots, paved walkveay&erlin.de n.d).

Ground sealing, be it partial or total changes the hydrological properties of an area through reduced
water ®epage, permeability and infiltration into the underlying soil in events of intense
precipitation within a short period or prolonged downpour. Janicka & Kanclerz (2022) noted that
during urbanization, rainwater movement and storage in the ground surfdge ailocal
watershed are significantly altered by the changes in landscape from natural-toad&@nA




reduced area of biologically active land and an increase in artificial areas (urbanized areas) can
lead to large flood peaks.

In Berlin, shown in Fig.234.5 % land areas are covered by urban green spaces, including forest
(18.1%), public green space (12.2%) and agricultural areas (4.2%), particularly towards the outer
boundaries. Almost 60% of the city is covered by buildings and roads of which ardundrd
sealed, especially in the centkuplemann et al, 2030

Green space (forest/shr
park/meadow)

- Buildings,
streets

Agriculture

' Waterworks
. Sewage treatment plant

30
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Fig.2: Berlinland use types and teaterworks and sewage treatment plants (Kuhlemann et al, 2020)

2.1.3. Topography and Geography

Mount ains or steep toodriskshroegh rain or snowmelargneingadawn ar e a
a mountain and rivers rise quickly. Flash flooding commonly happens more where rivers are
narrow and steep, so they flow more quickly especially in-opilirban areas, where hard surfaces

such as roads amncrete prevents water drainage into the ground. This leads to surface overflow

and often overwhelms local drainage systems, leading to flash flooding (Met Office, Uk). Located

in northeastern Germany in an area of-lgimg marshy woodlands with a maynilat topography

(Wikipedia contributors, 2024). This relatively flat terrain can contribute to slow water drainage
during heavy rains, increasing the risk of waterlogging and flash floods in tHgitayareas (Fig.

3).




- - High: 120 m a.s.l.
—

Low : 25 mas.l.

- Water bodies

30
Kilometers

Fig.3: Berlin'stopographic structure and surface water sygténmlemann et al, 2020)

2.2. Social aspects
2.2.1. Stakeholder

According to Eakin et al. (2014), stakeholders for climate adaptation in urban settings include
public authorities, private sector entities, @athmunity groups, each bringing unique capacities

to the adaptation process. Public authorities, such as municipal governments, are responsible for
implementing regulatory measures and managing infrastructure improvements to address climate
risks like flad floods. Private sector actors, including industries and insurance companies,
contribute resources and risk management expertise, essential for adapting to urban flooding.
Community groups and citizens play a critical role in resilience building throocgdidzed
knowledge and communHgriven initiatives, which enhance adaptive capacity and ensure that
solutions are locally relevant

In their study on governance approaches to climate risks, Mees et al. (2014) emphasize the
importance of a collaborativejulti-stakeholder approach in addressing climate challenges. They
identify health care providers, social organizations, and housing corporations as additional
stakeholders that are vital in safeguarding vulnerable populations, such as the elderlynfeden cli
impacts like extreme heat, which parallels flood adaptation efforts. The study underscores the need
for flexible publicprivate governance models to distribute responsibility effectively, with public
authorities often coordinating efforts while prigagntities, including community organizations

and individual stakeholders, contribute through direct support and localized actions




In designing the game, we selected key stakeheld@tizens, city planners, researchers, and
industries—to reflect the dierse interests and roles highlighted in the literature, while keeping the
game streamlined. Citizens embody commuditiyen initiatives, bringing localized knowledge

and the perspective of resilience at the ground level. City planners represent puidrtiesit
responsible for essential infrastructure, such as water, wastewater, and transport utilities,
addressing broad urban needs to mitigate climate impacts like flash floods. Researchers provide
scientific insight and data, essential for understandiimgate risks and informing adaptation
strategies. Lastly, industries reflect private sector involvement, particularly in resource allocation.
This selection captures the wider range of responsibilities and perspectives needed for urban
climate adaptationwith each stakeholder group introducing distinct priorities that can sometimes
create dilemmas, enhancing the game's realism and objectives.

2.2.2. Collaboration and Partnerships

Research in sustainability science increasingly emphasizes the importance of transdisciplinary
collaboration for addressing complex environmental challenges, such as climate change.
According to RuppeftWinkel et al. (2015), successful transdisciplinanpraaches integrate
diverse scientific disciplines and engage stakeholders across public, private, and community
sectors. These collaborations are vital for bridging the gap between scientific research and practical
implementation, as they facilitate the-cation of knowledge and solutions that are both
scientifically robust and socially relevant.

As a transdisciplinary research initiative, CliwaC (Climate and Water under Change), part of the
Berlin University Alliance, embodies a collaborative approbaghuniting expertise from social

and natural sciences, alongside stakeholder engagement, to addres®lataebrrisks under

climate change. In partnership with CliwaC, our study project brought together students from the
Integrated Natural Resource Maeame nt (I NRM) Master’s program e
Berlin, with additional support from the Humb
us to | everage CliWaC’'s interdisciplinary fr:
Voices game, wich engages diverse stakeholders in understanding complex urban climate risks,

such as flash floods.

2.2.3. Target Audience

Based on the objectives of our project and the social and biophysical context of Berlin, we
identified a diverse target audience fiwe Multitude of Voices game. Firstly, our goal of
understanding how stakeholders navigate taftke between personal and environmental goals,
alongside facilitating learning about shared water management, required the inclusion of varied
perspectives.&cond | vy, given Berlin’”s wurban | andscape
surfaces and heightened vulnerability to flash floods due to climate change, our audience needed

to represent both professional and public sectors directly affected by thesse iss




Therefore, our target audiences included researchers and students in environmental and resource
management fields, who could bring insights from a scientific and academic perspective. We also
identified stakeholders from industry and city planningrasial participants, given their roles in
managing infrastructure and resources. Finally, recognizing the importance of public engagement

in addressing urban climate challenges, we considered Berlin citizens as an essential audience for
the game.
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3.1. Introduction

The transition to renewable/conservation of energy, sustainable environmental practices through
norrgovernmentabrganizations, international and national government agencies has championed
the struggle against climate change and its impacts. Here, through games, we want to explore a
possible solution by direct public and stakeholder engagement.

Complex, complicated unpr edi ctable and often considered
of the multiplier effects of climate change necessitates a 4®ettioral intervention through
concerned stakeholder engagement and public awareness. A holistic governance dpatoach
tackles climate concurrently across all sectors is needed, particularly in water, health, agriculture,
and urban development (Shada & Marwan, 2024). Exploring a possible solution for this menace
through games, we will be relying on the Transdiscghn research approach,
Democracy/stakeholder engagement and Participatory game design principles as pillars for this
multi-Sectoral intervention.

3.2. Transdisciplinary ResearchApproach

FIl ash Flood in Berlin | ike ewiecrkye dotphreorblceim”y. iT
complexity of these large societal issues is overwhelming, as the contexts and the various factors
and actors at play are dynamically entangl ed.

appeals to many; a way to understand the dexity of the problem better and more thoroughly.
(Josephine M., et al 2023).

A systemic approach through “system thinking”
various disciplinary fields and societal sectors simultaneously; the transdisgipipproach
(McPhee, C., et al.,, 2018). As an environmental issue, Eisenack, (2013) Opines that in
consideration of the multilateral enforcement of environmental issues and the scientific
community's involvement, practicing and developing transdiscipliresgarch is necessary. This
analyzes and addresses problems to recognize its complexity, considering the diversity of
perceptions in the real world and in the scientific field, linking abstract andspasdic
knowledge, and developing knowledge andrapphes that promote the common good (Pohl &
Hirsch Hadorn, 2008). Through the crossing of disciplinary and sectoral boundaries, it integrates
academic perspectives and the +eabrld context, stakeholders, and institutions as well as
zeitgeist in its deberations (Josephine M., et al 2023).




3.3. Democracy andstakeholder Engagement

The nature of this problem and obvious diver
approach of concerned actors creates some level of doubts and uncertainppgsitle outcome

of their cohesion and alliance. This makes it increasingly challenging to identify causal effects,
which amounts to the realization that the potential effects of any intervention are unpredictable
and unclear (Josephine M., et al 2023).

Funtowicz and Ravetz (1993) indicates that scientific results derived throughngosl

processes (i.e. involving extended peer communities) may experience highly political
repercussions. Lot3isitka, W., et al (2019) & Temper et al., (2019), explicipyoposed
introducing the idea of “political rigour as
every step of the research process. Political rigour can be reached through the design of tools and
practices, like games, exercises, etc. (Terapat., 2019).

For transdisciplinary approaches to effectively address complex societal issues like flash floods
through methods like gamification, a more democratic setting is essential. This setup helps manage
the uncertainties and challenges in intégadiverse knowledge areas, which are crucial for a
well-functioning democratic society. The emphasis in such democratic systems is on broad
involvement and the promotion of tolerance for difference (Funtowicz & Ravetz, 1993). To do
this, strong publicegagement is required, including the different opinions of all stakeholders and
rights holders which ensure the active participation of all important parties in detialking
(Lindvall, 2021).

3.4. Serious Gamesl ool for Collaboration and Climate Awareness

Games, particularly serious games, serve as powerful tools for addressing chilataid problems

by fostering public awareness, education, and collaboration. By creating dynamic and engaging
environments, these games connect diverse stakeholderscntital climate concerns and
sustainability challenges. Through the simulation of-vealld scenarios, serious games enhance
decisionmaking skills and promote a deeper, more nuanced understanding of complex
environmental issues (Reckien & Eisenack, 30They provide opportunities for experiential
learning, allowing players to explore alternative climate futures without the risk eivoela
conseqguences, thus supporting informed decisiaking and policy development (Flood et al.,
2018; Gugerell & zidema, 2017).

Furthermore, games play an essential role in promoting collaboration and dialogue among
stakeholders. Games encourage joint prokdeitasing and teamwork, which are crucial for
tackling the complex nature of climate issues. The participajanye design also extends the
engagement process beyond gameplay, as stakeholders are actively involved in the creation and
observation of the game, facilitating deeper connections between scientific knowledge and public
awareness (Vervoort et al., 2022).




Moreover, games play a vital role in citizen science and participatory projects. Monitoring and
reporting games actively involve participants in the collection of environmental data, fostering a
sense of shared responsibility and contributing to collectineate action (Pallio et al., 2021). By
immersing players in climate scenarios, serious games enhance public understanding and empower
stakeholders to contribute meaningfully to climate solutions through individual and collective
efforts.

3.5. AddressingClimate Challenges;The Interactions

Addressing climateelated challenges such as flash floods in urban settings requires a
comprehensive strategy that encompasses interdisciplinary collaboration and democratic
participation. Urban flash floods are mtdtieted problems that necessitate insights from various
sectors, including environmental science, engineering, social policy, and economics. To
effectively tackle these challenges, it is imperative to consider the interconnections between
climaterelated ssues, the role of public participation, and the utilization of an interdisciplinary
approach. Consequently, developing a framework based on these interrelations would prove to be
advantageous.

In recent years, games, particularly serious games and paitigi game design, have emerged

as potent tools for addressing climagtated challenges. These games engender dynamic and
interactive environments that enable participants to engage with clielated issues.
Furthermore, the participatory nature ainge design extends beyond gameplay. By actively
involving diverse disciplines in the design and development process, games serve as effective
platforms for enhancing democratic engagement. Traditional democratic systems often grapple
with disengagement andissatisfaction among citizens. Game design, however, offers a more
interactive and participatory approach to public involvement. Games foster collaboration,
negotiation, and shared decisioraking, all of which are critical for addressing climate change
through democratic processes (Stipelman, 2015).

Consequently, in addressing climaated issues such as flash floods and sustainability
challenges, as illustrated on HFigwe concentrate on the interactions between democracy, an
interdisciplinary approach, and game design. We propose the utilization of game design as a
suitable medium for synthesizing ideas from different scientific fields, stakeholders, and the
public, theeby encouraging broader public participation.
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Fig.4: The conceptual diagram of theoretical consideration




Participatory Game design is a collaborative method to engaging stakeholders in the design and
developing process of a game. This method emphasized the active involvement of interest groups
in a cycle of feedback and refinement to ensure that the game aligns with the concerns, experience
and preferences of its audience (Ball, Jalbert, & Test, 2021).

For developing a participatory game design, a series of sequential steps is recommended to
provide a higher level of engagement of the target audience. The primary goal of these steps is to
achieve objectives in social, environmental and product desigrext by ensuring user
involvement, collaborative and iterative design. Through the following steps, it is possible to
facilitate learning in complex issues such as trading off between personal and common interests
and understanding the complexity of mgimg shared water resources

Step 1: Defining the purpose and objectives

The first step is to clearly define the purpose and objectives of the game. It should be discussed
whether the game is intended to educate, raise awareness, engage stakeholdefselchaiogr,
promote a cause or simply be an entertaining game. Clarifying the purpose of the game is important
for the next steps. For this step, it is necessary to analyse the environment and collect data to
identify which specific environmental issuesthame will address. (Flanagan, 2009).

This study project is with partnership of the CliwaC, which focuses on water issues in the Berlin
Brandenburg region. After discussing and researching relevant theories and game design
techniques, we decided to devela game with a specific focus on flash floods. This game will
deepen our understanding of the complexity of water management. And to understand how
different stakeholders make decisions when faced with-oHddetween their personal goals and
common emironmental goals.

Step 2: Identifying the stakeholders

The core idea of participatory game design is to involve stakeholders in the game development
process. Identifying relevant stakeholders enables the team to capture a wide range of perspectives
and irsights in the game (Simonsen & Robertson, 2013).

In the context of this study project, in relation to the Berlin flash flood, we categorised stakeholders
into general stakeholders, who are generally affected by or influence the Berlin flash flood, and
gamespecific stakeholders, who will be represented as players in the game.




Step 3: Experts Interview

Once key stakeholders have been identified, interviews with them can directly help game designers
gather knowledge and information on the subject. Expexts provide game designers with
insights into complex issues and how to translate this complexity into game mechanics and
narrative (Simonsen & Robertson, 2013).

For this reason, we conducted several interviews with researchers from the CliwaC project to ga
scientific knowledge related to Berlin's water issues and flash flooding. We also interviewed game
design experts to develop our knowledge of the technical aspects of game design and to understand
how to incorporate complex issues into the game meahanis

Step 4: Conduct participatory game design workshop

Workshops can provide an engagement space for stakeholders to brainstorm together, share their
expertise and experience with game designers. In addition, by facilitating creative thinking and
capacity lilding for norgame designers, workshops encourage stakeholders to contribute with
game designers (Ball, Jalbert, & Test, 2021). In workshop participants are supplied with ample
game materi al (abstract but col geth game designe ns,
crashcourse (Lankford & Craven 2022).

To address this step, we organized a rapid game design workshop on urban water management.
Experts from public administration and civil society, academics and students were facilitated by
Professor Buce Lankford to articulate their concerns and share their ideas on water issues with
game designers through the process of game design.

Step 5: Developing prototypes

After gathering knowledge and information, designers use a form of collabatatisggormaking

to incorporate different aspects of readrld problems into the rules of a game. The views and
concepts of the stakeholders gathered and developed in the previous steps are translated into the
mechanisms and scenarios of a game. (Holk,e2@16).

Taking into account the stakeholders' needs and expectations, as well as the results of the previous
steps, we decided to adopt a rplaying board game format. We developed an initial model of
player relationships, in which players make traffs between their personal and collective
interests in protecting the city from flash floods.

Step 6: Play test sessions and feedback

Playtest sessions with stakeholders provide a platform to engage them more in the game design
process. Playtesting sesssoare crucial to identify issues, gather user feedback and observing
different types of players experience during the game. The outcomes of these sessions improve the




game in an iterative way to ensure it reflect real world situation and align it witthjbetives.
(Khaled & Ingram, 2012).

For this reason, we conducted several test sessions with students, researchers and stakeholders to
observe their feelings and discussions, and collect their feedback to improve our game and adjust
it according to thelgjectives.

Step 7: Refine and finalise the game

After several playtest sessions and gathering feedback, multiple cycles of prototyping, playtesting
and feedback are required to improve the effectiveness of the game (Flanagan, 2009). Therefore,
after each laytest session, we made the necessary adjustments and reviewed the scenario cards to
ensure that they met stakeholder expectations. We also modified the scenarios to ensure that all
players and their outcomes had relatively equal weight. After refinthdelmugging, we improved

the visual aspects of the game and changed the interactions to encourage players to think more
about strategies to reduce the risk of flash flooding.

Step 8: Presenting the Game

Once the game is finalised, it will be disseminatedugh different strategies such as using online
platforms, through exhibitions, schools and other channels. Also, stakeholders can help in the
dissemination process and use their networks to promote the game (Simonsen & Robertson, 2013).

For this step, & decided to present our game at a wedkated exhibition that was held at the

Long Night of Science in Humboldt Forum of Berlin. Long night of Science is an event where
scientific institutes present their statbthe-art research to the general publitis event was a

great opportunity for us to present our game to a wide range of society, including experts, scientists
and students, as well as civil society.

Step 9: Evaluation and reflection

Once the game has been presented or launched, it is nedessagfuate its effectiveness in
achieving its objectives and its impact on the target audience. This involves qualitative and
guantitative methods such as interviews, questionnaires or reflection sessions to measure changes
in knowledge, attitudes or batiour among players. Finally, documentation of all processes and
feedback will help to identify areas for improvement in future projects (Khaled & Ingram, 2012,
Simonsen & Robertson, 2013).

For the final step, we asked our audience to give us their feledbaour game, we reviewed all
the feedback, we documented all the processes and practices in this report to show what worked
well and what could be improved for other participatory game design processes.
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Based on the methodological concerns listed in Sedtitime entirestudy projecplanwas
organized intdour stages, as shown in Fig. 5

Background & Theory
« Reporting the Games
+ Sessions with Selected - Playtesting with
Identify stakeholders & Scientists for Game Prototype Stakeholders - Games Event
the main dilemma * Facilitating Game Session Feedback+Debriefing (Public)
Look at research findings + Play Testing in University, Lab, Playful questions
Experts Interview Storyline Mapping Goal: Strategies
Listing the - Draft Material - Follow up on Objectives
Climate-related Games (Cards, Boards, etc.) + Debriefing Sessions

= Collect Reflections, Reports
- Consider player types

P & motivation theory

WiSe 2023/2024 & SoSe 2024

Fig.5: PGD study project stages

5.1. Learning Sessions

5.1.1. Expert Interviews

During the learning session, we had the opportunity to conduct an expert interview with a seasoned
professional in the field. The interview provided valuable insights into the abjpiand, shedding

light on key concepts and best practices. The expert shared their wealth of knowledge and
experience, offering practical examples and -vealld applications that enriched our
understanding of the subject matter. Their articulate regsoand irdepth explanations not only
deepened our comprehension but also sparked engaging discussions among the participants.
Overall, the expert interview was a pivotal component of the learning session, enhancing the
quality of our learning experien@mnd equipping us with valuable takeaways to apply in our own
work.

Pauline Miinch (Coordinator of the Experimental Laboratory AnthropoScenes

As part of our research, we aurcted an interview with Paulindinch to better understand the

core dilemmas facely Berlin and other cities when addressing climatated challenges. One

of the key questions we posed was about identifying the primary dilemma that cities encounter in
managing such issues, as this is often critical for developing a meaningful gamiee Pa



highlighted that a significant problem lies in the lack of engagement with local communities by
policymakers and planners. She emphasized that clireltieed plans and actions are frequently
implemented without sufficient involvement of local peopieniting their effectiveness and
inclusivity. To illustrate her point, Paulineferred to the Spreewald region, where pollution and
other environmental challenges heavily impact local communities. She argued that addressing such
issues requires activeBngaging local stakeholders and integrating them into the planning and
decisionmaking process. This insight underscored the importance of fostering participatory
approaches to ensure climate solutions are both inclusive and effective.

Thomas Lilge (Co-founder of gamelab.berlin)

Thomas Lilge, a Playful l nnovator with the ma
founder of SingletoitChange gamem(iww.singleton.lifg, Mein Objekt, Der Multimedia Gde

mit ObjektChat (www.meinobjekt.dg A co-founder of gamelab.berlin, his work focuses on the

tension between theoretical research and practical development with a focus on motivation and
decisionmakingintee di gi tal worl d. The author of “the
smart people” and CAut hor of “Real change needs the ge
reinventing the world through gamification (playful transformation).

Dr. Thomas Lilge wasvited to one of our seminar sessions as an expert to integrate the research
and design prowess of gamelab Berlin into our project. On the 15th of January,2024, We had a
successful and impactful session with Tomas Lilge where he gave us useful arabievalsights

on how we proceeded with our game design project.

Kamran Hatami (Founder of Mr.Gamification

Kamran Hatami is an expert in gamification, with more than 12 years of experience in designing
games and garrieased solutions. He is the foundeMit Gamification websitgathering a team

of experts, focusing on various gamification and game design projects.

We had an online meeting on 07/11/2023 with him, to share his experience and knowledge in
designing a game. During this meeting, we obtainddaide information about the technical
aspects of game design. In his lectured he discussed the difference of ludic games and learning
games, core dynamics, game mechanic, game types, evaluation of learning game, storytelling in
game scenarios, and drancajuestions. He also gave us examples of games in each part. Overall,
he provided us an initial road map on how to develop a game during this study project.

CliwaC Researchers

As a part of the CliwaC project, we had a meeting with three researcherseanttera of the
Einstein Research Unit Climate and Water under Change (CliwaC). Dr. Thomas Vogelpohl is a
postdoctoral researcher in energy, water and climate policy, Dr. Kei Namba is a postdoctoral
fellow focusing on water governance, and Dr. Mark Somogygaa postdoctoral researcher
developing a datdriven metamodel for Berlin and Brandenburg region.



http://www.singleton.life/
http://www.meinobjekt.de/

The meeting took place on January 9, 2024, and we focused on the CliwaC project and scientific
aspects of the game design and strategies related to vaatagement in urban environment with

a focus on flash flood. During this meeting we obtained valuable information such as a list of key
stakeholders involved in water management and their contact information, details on CliwaC
workshops, strategies relatedo f | ash fl ood such as the “spo
discussion, we emphasised on the importance of integrating scientific data into the game and how

a game can simulate reabrld negotiations and conflicts of interest between stakeholders.

5.1.2.Rapid Game Design Workshop

As part of this project, a workshop on interactive rapid game design was held at the Humboldt
Forum on March 5, 2024, facilitated by Prof. Bruce Lankford, Professor of Water and Irrigation
Policy at the University of East Angli, UK. The theme of the worksh
in Urban Areas ina Climat€ hangi ng Wor |l d”, in |ine with the
order to ensure transdisciplinary participation, invitations were sent to a wide range of participants,
including students, academics, utilities, urban planners, policymakers, and other important
stakeholders representing different districts of Berlin. There was an enthusiastic response to the
invitations and around 50 people were selected to attend the Beenments were distributed to

the selected participants in advance to help them prepare for the event, and catering was arranged
for them.

Fig.6: Participants engaging in the Rapid Game Design Work@Plopto credit: Hai Tran

The main events of éhworkshop, which lasted about five hours, could be divided into three parts:
Prof. Lankford’'s presentation on the workshop
and participants’ presentati on oifstintrdduewedthe g a me s
participants to the relevance of games in understanding complexogedlissues, with particular

reference to waterelated challenges. He then trained the participants, through a series of rapid

fire exercises, on how to build a camtion between the real world and the game world, for
instance, by deciding on the game’s objective,



roles, and using different types of game components or tools. In the second part, the participants
were asked to sit around their tables, with an average of eight people around each table, and design
a board game based on their understanding of the workshop theme. This part of the workshop
witnessed active participation from the participants as they boamnesd different ideas on water

and climate related issues. We, the organizers, kept a close eye on the needs of the participants and
actively recorded our observations on the game design process. In the final part of the workshop,
each of the five tablgsresented their game, answered questions from the other participants, and
received feedback from Prof. Lankford.

Although all the games centered around the common theme of water management and distribution,
they differed greatly in terms of their goals andchanics. For instance, a few games used water

as a form of currency or resource, requiring players to balance spending and investment. Extreme
events such as droughts or fl oods affected pl
which was epresented by various game components such as tokens, dice, and chips. A variety of
roles were assigned to the players (such as industry representatives, activists, or policymakers),
and their specific interests and goals affected water usage and goeerflb@games included

both cooperative and competitive elements, for instance, in some circumstances players had to
compete for scarce water resources, while in others they had to work together to prevent water
related crises. The games also combined uareducational and entertainment aspects, such as
incorporating ideas about dam construction and sponge cities into their models. Overall, these
games combined elements of strategy, negotiation, and education to represent the complexities of
realworld waker management in a simple and intuitive manner.

The workshop ended with a reflection on the outcomes of the presentation and a discussion on the
objectives of the day. In addition, feedback was collected from the participants on various
organizational andontentrelated aspects of the workshop (Section 6.2).

5.1.3 Collaborative session

In order to enhance the interdisciplinary nature of our study project, we organized a collaborative
session with Professor Dr. Tyradellis and his students from culitudies. The session was
designed to integrate perspectives from cul t
engineering, economics, and biological sciences. This section outlines how the collaborative
session was organized and the key outcambgeved

Session Schedule

The session had 6 parts, starting with introducing project objectives by Alex@todieschlader
and continuing a shortexplanation about the Cliwac Project by Professor. Dr. Eisenack to help




cultural studies students get the context of wegkated problems in Berlin, especially the flash
floods. Afterward, all participants introduced themselves and their backgrounds.

The main part of the schedule was the brainstorming session. To give enough time for exchanging
ideas and perspectives we ided our team into three key focus areas addressing various aspects
of flash floods and their impact.

Group 1: Flash FloodsBackground: Led by Min&ayyebiand AliehMaddah this group explored

the environmental and physical factors contributing to flash floodssiimgluon hydrological
aspects, urban planning issues, and historical data on floods in Berlin.

Group 2: Societal Impacts: Japt#thechukwu Agwand HaiTranled discussions on the societal
consequences of flash floods. The group focused on the social vulnerability of comsyuniti
emergency response mechanisms, andlerg adaptation strategies.

Group 3: Economic Aspects and Infrastructure: This group, led by Jay8tdtgabatiand
Alexandra Stockschlader examined the economic impacts of flash floods and discussed
infrastructure strategies for ngating these events.

Afterward, the results were synthesized to identify overlapping themes, challenges, and potential
solutions.

Outcomes of the Collaborative Session

The outcomes of the collaborative session varied based on the diverse perspecthes of t
participants. For our team, the session provided valuable insights regarding different approaches
to game design. The cultural studies students, for example, suggested that a fully collaborative
game might be less engaging and recommended incorpocatingetitive elements to enhance
player interest. They also proposed the inclusion of antagonists and protagonists to create more
dynamic interactions within the game. Additionally, they advised thatlmsdd games could be
easier to design and implemecwmpared to board games. They encouraged us to explore
Dungeons & Dragons (DnBEstyle games, which led to finding an interesting comparable game,
"Quiet Year," for our project mentioned in section 9.4 of the appendices.

Another key outcome from the cultlisdudies students was their realization of the complexity of
water management problems, particularly the social and economic dimensions. They expressed
surprise at how intertwined water issues are with broader urban challenges, such as the need to
"unseal cities to improve water absorption capacity. This feedback demonstrated the importance
of interdisciplinary collaboration in addressing climeatéated challenges, as it broadened their
understanding of wataelated issues.

One of the most significanbhgterm outcomes of the session was the potential for continued
collaboration with Professor Dr. Tyradellis, who is the chairman of the Humboldt Forum. This
collaboration is expected to extend into future activities, as referenced in Section 5.1.2 (RGD
Workshop) and Section 6. 1 (Final Game)




5.2. Gaming sessions
5.2.1. Design sessions

From October 2023 to March 2024, we completed the first four steps of our methodology (section
4), focusing on building the foundational background and theoretical knowlegigieed for game
development. These steps included defining the purpose and objectives of the game, identifying
relevant stakeholders, conducting expert interviews, and organizing a participatory game design
workshop. This phase laid the groundwork fa tierative design process that followed, ensuring

our game design was informed by both theory and stakeholder insights.

Between April and June 2024, we progressed to steps five through nine of our methodology
(section 4), involving game design, testingdaefinement. Over 20 design sessions (amounting

to approximately 60 hours), we continuously brainstormed, developed, and tested multiple

iterations of the game. These sessions were iterative by nature, typically structured around the
following three steg:

e Brainstorming: Developing a new rule, concept, or idea through team discussions and
collaborative problersolving.

e Drafting and Playing: Creating or modifying physical game materials, such as cards,
boards, or tokens, and playtesting the game to eealbhatnew ideas.

e Debriefing and Documenting: Analyzing the outcomes of the playtest through team
discussions, identifying strengths and weaknesses of the new rules, and documenting all
changes for future iterations.

A critical aspect of our approach wealibrating the game to ensure fairness and balance among

all players. We achieved this by combining mathematical analysis in Excel with practical testing.
Using optimization models, we attempted to define a mathematical framework for player
objectives anaonstraints. However, we found that the most effective method of calibration was
repeated playtesting, allowing us to finme the game dynamics and ensure an engaging
experience for all players.Drafting and prototyping materials were integral to o dgsign
process. Each session involved creating or modifying physical game components, such as cards,
boards, and tokens, to reflect new ideas. Following each playtest, our team conducted a structured
debriefing to evaluate the advantages and disadvantagine changes. This process required
reviewing the outcomes, refining the mechanics, and documenting every rule and adjustment made
during the session. As part of this collaborative effort, we collectively evaluated the balance
bet ween t heoragve arne cosnpettivel abpacks, aligning them with the objectives of
simulating reaWworld stakeholder interactions and decisioaking.




The design process was further enriched by three major playtest sessions with external audiences.
Each session highliged new aspects for refinement and contributed to the overall development
of the Multitude of Voices game.

5.2.2. Play test sessions
First test session: Student

After completing Step 3 of the PGD method and conducting eight design sessions (30 hours) to
develop the first game prototype, we advanced to Step 4, which involved testing the game. The
first testing session took place on May 15,
Humboldt University of Berlin. The students came from diverse adadsnkgrounds, who were
studying at the Integrated Natural Resource Management and Agricultural Economics programs.
This testing session lasted for two hours.

For this session, the game was designed for four players who must collaborate to savem city fro
flash floods while balancing their personal and common interests. The players, in decreasing order
of their initial budgets, were: industry, city planner, researcher, and citizen. The game board
represents the city with 100 cells, each equivalent to pmet. Each player contributed in
multiples of 50 euros, where each 50 euros saves one cell on the board. Players work with two
types of cards: strategy cards (common to all players) and personal cards (unique to each player).
The negotiation time for desibn-making was in 3 minutes.

For the first prototype, the strategy cards were printed, while the game board was sketched
manually. Instead of using tokens, the players used marker for colouring the board. The game rules
and cards used in this initial podype are documented in Section 9.1.

In conclusion, during this test session, we learned several important aspects that need
improvement. Firstly, the game mechanics required adjustments to better balance the incentives
for players, particularly concernirfqnancial contributions versus personal goals. Secondly, the
negotiation dynamics needed to be reworked to provide the responsible party with more authority
during discussions. Lastly, introducing additional complexity, such as event cards, bluffing
mechaisms, and clearer round structures, was recommended to increase engagement and
introduce more strategic depth (More details on section 6.3).




Fig.7 : Student game test sessi@hoto credit: Hai Tran

Second test session: Scientists

Following feedbak from the first test session (as outlined in Section 6.3), the game rules were
adjusted and refined over an additional six debugging sessions, totaling 28 hours. The initial
budget for players became equal and also costs of individual personal cartisevsznme for all

players to make sure everyone has the same opportunity to win. Random event cards were added
to the game, and the board had high and low risk area with different cost for implementing
strategies. The second testing session was condudtedesgearchers from the CliwaC project on

Jun 3, 2024. Invitations were sent via email, and while 8 people initially accepted, the session was
ultimately conducted with 4 researchers due to cancellations.

Overall, this session offered valuable insights imbw the rules affected the game's dynamics. We
introduced open strategy cards with designated responsible players to gather input from
researchers on strategies that different stakeholders could implement to mitigate flash floods in
urban areas. Based anbser vati ons of the game’s flow and
outlined in Section 6.3), we refined and simplified the rules to ensure the final game could be
completed within the 4Binute time limit.
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Fig.8: CliwaC Researcher game test sessiBhdgto credit: Hai Tran

Final Game session: Public Audience

After multiple cycles of prototyping, playtesting, and gathering feedback, we finalized the game
through five group design sessions in total 18 hours, along appnoximately 20 hours of
individual work. For the final version, we reduced the number of cards and enhanced the visual
design of both the cards and the game board. We decided to write out the strategies on the open
strategy cards, leaving the assignmafntesponsible players to be determined by the participants
during gameplay.




The game was publicly showcased at t he Humbo
Science" event on June 22, 2024, from 8 to 11 P.M. The game tokens and hourglass wer& purchase
from Amazon, and printed materials were produced by HU Printing Services. A promotional poster

was designed, and a video clip was streamed continuously during the exhibition at the Humboldt
Forum. Additionally, scientific text was prepared both onling iarprinted pamphlets. A detailed
description of the tasks and responsible persons is recorded in the table in Section 9.3.

The final version of the game is described in Section 6.1, with observations and feedback provided
in Section 6.3. Full documentati of the final game can be found in Appendices 9.3.

Fig.9: Presenting final game at "Long Night of Saiee ” i n(Ph@&a@cretitHumboldt Forum)




Description of theFinal Game

Observations and Feedback from the RGD Workshop

Observations and Feedback from the Playtest Sessions

Photo credit: Humboldt Forun



6. Main Results

6.1. Description of the Final Game

6.1.1. Game Elements

The final game, A Multitude of Voices, was presented at the Humboldt Forum on the occasion of
the Long Night of the Science on June 22, 2024. Various aspects of the previous game version
were adjusted t dousduration. Sintesthe gosses to playshreé dames within

this timeframe, each game was designed to last approximately 45 minutes. Below are the key
elements of the game, including the players, game components, and the budget system.

Players: The game includes four players, eapresenting key stakeholders in flash flood
management within Berlin: Citizen, City Planner, Industrialist, and Researcher. Each player has
distinct personal goals and roles in mitigating flash flood risks.

Game Board: The game board is a 10x10 grid regenting the city of Berlin, with 30 of the cells
designated as higtisk (flood-prone) areas, while the remaining are-osk areas. The highisk

areas correspond to real areas in Berlin that are prone to flash flooding due to factors like excessive
suiface sealing.

A

Fig.10: The Game Board
(The 30 cells marked in red indicate higsk flood zones.)




Tokens: Four different coloured tokens represent the contributions of each player towards
protecting Berlin from flash floods by implementing various collaborative projects.

Cards: The game utilizes three kinds of cards, each serving a distinct purpose:

e Random Event Cards (8 cards):These cards represent external events that impact the
pl ayers’ budgets, by either adding or subt

\ RESOURCE /f;-\ )\ k
City Planner, Industry ECONOMICS «\J - 7R v
GROUP — “ppans’

+350

Government

Policy Change Random Event Card

Fig.11: Example of Random Event Card

(This card illustrates a Gov eaCiyPamerarf industitalyst, Ch a n g €
while debiting €150 from the Researcher

Researcher, Citizen
-150

e Strategy Cards (8 cards)These represent collaborative flood mitigation and adaptation
strategies. They are of two types:
o Closed Strategy Cards (4 cards)These cats specify project costs and assign
one party as the Responsible Player.
o Open Strategy Cards (4 cards)These cards outline project costs but require
negotiation among players to assign two Responsible Players.
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Fig.12. Examples of Open and Clos8ttategy Cards
(The top card is an Open Strategy Card, marked by a handshake symbol, indicating no assigned player.
The bottom card is a Closed Strategy Card, assigning the Citizen as the responsible player. Both cards list
project details, such as the tosvolved in saving cells by developing green roofs or organizing
campaigns and workshops. Linked Strategy Cards also display a relation symbol, as seen on the bottom
left, requiring players to deduce the linked party through context.)

e Personal Cards (2 cards, 8 perplayer) These cards represent pl
Some are linked to specific Strategy Cards, while others are independent goals. The
colors of these cards match the players’ t
pl ayerns.” actio
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Fig.13: Example of Industry Personal Card
(This card outlines a personal goal of the | ndus
indicated at the bottom left.)

Budget SystemEach pl ayer starts with a budget of €1
players, and gained or lost through the Random Event Cards. Players can choose to keep their

budget secret.
6.1.2. Game Rules

Objective: Players must collaborate to protect Berlionfr flash floods while balancing their
personal goals and flash flood mitigation strategies. Players aim to achieve the most points by the
end of the game.

Turn Structure: At the start of each round, a Random Event Card is drawn and redelagels

then pintly draw a Strategy Card, which can be either Open or Closed, and negotiate on it. Players
simultaneously make decisions about resolving their Personal Cards, based on whether they are
linked to the Strategy Card drawn in that turn or are independalst go

RandomEventCardsThese are drawn at the beginning of
with random money gains or losses.




Strategy Cards: When a Closed Strategy Card is drawn, the designated Responsible Player
proposes the project location armbt allocation. Players negotiate on contributions and give their
money to the Responsible Player, who then makes the final decision on how to use the money
collected. The Responsible Player may, for instance, decide to keep the collected money with
thenselves or to contribute to the project on their own behalf, bypassing the previous discussions.
However, the Responsible Player must contri bt
location, otherwise the strategy is considered a failure, anzbthesponding number of cells are
flooded. A project cannot be solved in parts; if the Responsible Player manages to collect money
only for a part of the project, all the designated cells are submerged and the collected money is
returned to the respectiyaayers. Which cells are submerged depends on the initial proposal of
the responsible player.

If an Open Strategy Card is drawn, the players negotiate and decide on two Responsible Players.
As before, after the money has been collected from the othergpl#ye Responsible Players have

the final say in deciding the project location and cost allocation. If there is no agreement between
the Responsible Players on these aspects by the end of the allotted time, the corresponding number
of cells are submergdahsed on their original proposal, and money equal to the project cost is
collected from the Responsible Players by the facilitator.

Personal Cards:Each player has a set of eight personal goals that can be viewed at once but only

one can be solved pertudo |l vi ng per sonal goal s costing €1°
whil e goals costing €250 are each worth 5 poi
€150, can only be solved if the Linked Strate

Negotiation Time Limits: In case a Closed Strategy Card is drawn, players are allowed to
negotiate for up to 3 minutel the case of Open Strategy Cards, players are allowed up to 5
minutes of negotiation time, including 2 minutes for deciding the responsiblerglayieich

requires a ¥ majority. Failure to agree on the responsible players results in the submergence of
low-risk cells.Players must inform the facilitator about their personal card decisions within these
time limits.

Game Versions:There are three veions of the game. In one versioesponsible players can
move existing tokens around the bodndhe second version, tokens cannot be moved. In the third
version, tokens can only be shifted after all the risky cells have been protected.

Cell Costs andPoints System:

° High-risk cells:Pr ot ecti on costs €60 and earns 1.5
° Low-riskcells:Pr ot ecti on costs €50 and earns 1 poi




Winning Conditions: The game ends after 45 minutes (or 8 rounds), or if 30 celtsibreerged.

In the first case, the player with the most combined points (from strategy and personal cards) wins,
while there is no winner in the second case. Players must solve at least 4 personal cards to qualify
to win.

Responsible Player/Facilitator Respnsibilities: The Responsible Player collects money for
Strategy Cards and places tokens on the bdaedfacilitator ensures that players are contributing
the correct amount of money, collects personal cards, and manages time limits.

6.1.3 Game Facilitéion

The facilitator of the final game is primarily responsible for explaining the rules, distributing game
components, and managing time. However, the facilitator's role can vary depending on the players'
familiarity with the game and their level of trust some cases, the game can proceed without a
designated facilitator, with one of the players taking on the facilitation duties. In this section, we
outline the full range of responsibilities that can be assigned to a facilitator to ensure smooth
gameply. Additionally, we provide an overview of our team for game facilitation and how we
managed the game in a public setting under intense conditions.

Role of the Facilitator

For the game to run smoothly, the facilitator needs to follow four stepsGd&rePreparation,
Starting the Game, Facilitating Each Turn, and Ending the Game. The main tasks for each section
are mentioned below.

Tablel:PreGame Preparation facilitator’

Review Game Rules Familiarize yourself with game rules aodjectives. Ensure
understanding of components.

Gather and Arrange Ensure all components are available and in good condition. Arra
Components them neatly on the table.

Setup the Game Area | Place the game board in the center. Distribute initial bu&gttip
cards in three piles.

S



Table2z Starting the Game facilitator’'s
Welcome Players and Greet players and explain the objective: Save Berlin from fl
Introduce Game floods.
Explain the Roles Inform players of their roles based owolors and explain each
role’ s influence.
Distribute Game Distribute initial budget and personal cards. Setup strategy
Components event cards.
Describe the Turn Structurg Explain sequence: Draw event, strategy cards, use person:
cards, negotiate.
Review Key Rules Review scoring system and importance of negotiation and
cooperation.
Table3: Facilitating Each Turn facilitatc
Draw a Random Event | Facilitator draws and reads event card. Allocate credits/debits
Card players.
Draw a Strategy Card | Draw strategy card and announce details. Start negotiations if
necessary.
Manage Negotiations Set timer (3 min for closed, 5 min for open strategies). Reming
players of time.
Collect Decisions Collect decisions on personal cards. ®&dcand announce
strategy.
Implement Actions Oversee token placement, ensure correct budget is spent.
Submerge Cells if Submerge cells if no agreement is reached.
Necessary
Tabled&:Ending the Game facilitator’s tas
Monitor Game EndConditions | The game ends when 30 cells are submerged.
Calculate Scores Collect points from strategy and personal cards. Announ
the winner.
Debrief Players Discuss game outcomes, strategies, and negotiation
dynamics.




Background knowledge of theFacilitators
The background knowledge of our team in game facilitation is built on several key experiences:

1 Game Facilitation LectureT he mai n points of the session
in recognizing different player archetypes and rolesnduthe game. Based on Bartle's
Player Types, players can be categorized as Achievers, Explorers, Socializers, and Killers,
each with distinct motivations and behaviors. Additionally, players tend to adopt various
roles such as leader, critic, observedanf ol | ower t hroughout the
responsibility is to pay attention to these dynamics and encourage participation from all
players. The facilitator must maintain a balance between being approachable and firm,
ensuring a smooth and inclusigame experience.

2. Practical Experiencéd "The Quiet Year"Another experience was when Mifdayyebi
facilitated the game "The Quiet Year?’ me n t
facilitation process was observed and followed by a team discussion about the strengths
and weaknesses of the facilitation style. This session provided valuable srisighthe
practical application of facilitation techniques.

3. Additional Game Facilitation Experience®ur team gained further experience through
various gameaelated events including the Rapid Game Design workshop facilitated by
Prof. Dr. Bruce Lankfordas detailed in section 5.1.3, where we gained additional insights
into the facilitation process. By attending both univerbéged and external events, we
broadened our understanding of diverse facilitation approaches and how to manage group
dynamics in dferent contexts.

Final Game Event Facilitation

As explained in Section 6.1.3, the facilitator of the game has multiple roles, which can be difficult

to manage during a gameplay event. During the Lange Nacht der Wissenschaften (LNDW), where
each round ofhe game was limited to 45 minutes, we decided to assign two people to each table
(documented in Section 9). One person acted as the Facilitator, and the second person as the
Observer, who monitored the gameplay session, identifying player roles antypeshd@o ease

the facilitator’s workload, we assigned some

During the event, the facilitator was responsible for theGame Preparation and Starting the
Game tasks. However, for Facilitating Each Round, the observemtottke task of collecting
decisions, which included receiving and redistributing budgets according to the cards.
Additionally, after the game ended, the facilitator had a brief window to calculate scores, while
the observer led the Debriefing with playarsl discussed the outcomes.




One important element that helped with facilitating the LNDW event, as outlined in Section 6.1.1,
was that the facilitator allowed more time for negotiations at the start of the game than in
subsequent rounds. This extra timesvis@lpful for players to fully grasp the rules before playing
under time pressure.

In conclusion, the collaborative approach to facilitation during the final game event resulted in a
more straightforward gameplay experience, allowing both the facilitatbolaserver to efficiently
handle their roles while increasing player involvement.

Fig.14: Game facilitation of the final evefihoto creditHumboldt Forum)




6.2. Observations and Feedback from the RGD Workshop
6.2.1. Observations

As organizers, wactively took notes and recorded our observations of the game design process
during the workshop. In general, two kinds of observations were made: the roles that participants
took during the discussions at their respective tables (categorized as |elémeer faritic, and
observer), as well as the general process of arriving at decisions during the design process.

All the tables consisted of a healthy mix of all four participant roles. Water and game design
experts often took on the role of leadersatrtrespective tables, providing directions on the game
theme and elements. Critics and followers played a key role in keeping the discussions balanced
and on track. Few people were observers, but their presence could sometimes be attributed to the
numberof people at each table. However, even observers were generally withessed to become an
active part of the discussions at some point. In certain situations, there was a change in group
dynamics, with participants changing roles from followers to leaderspite the possibility of

conflict between leaders and critics, most discussions were very cooperative and decisions were
usually made in a democratic manner.

Fig.15: A game developed during the Raﬁd Game Design Workshop (Photo credit: Hai Tran)

The fivetables exhibited a range of different approaches to game design, with some prioritizing
roleplay and others focusing more on game mechanics, concepts, and strategies. Some common
challenges across the tables related to defining clear winning conditibnsreantegrating ideas

due to time constraints, deciding on the timeframe of the game and whether it should be
competitive or collaborative, and confusion about game mechanics. The focus oneledter




issues and biophysical aspects sometimes letietmtiginal game objectives being lost in the
discussion. Overall, group dynamics were cooperative and participants showed a high level of
motivation to participate in the ongoing discussions. Even the frequemilaste changes and

abstract game desigigener al ly reflected the participan
perspectives as they tried to strike a balance between the entertainment and educational aspects of
their games.

6.2.2 Feedback Questionnaire

Participants were asked to complefe@dback questionnaire at the end of the workshop,
consisting of five multiplechoice questions and two opended questions. The multipt@oice
guestions were as follows:

Please indicate your level of agreement or disagreement with the following stistigmestions:
Q.1. Game may help people think together and achieve common goals.

Q.2. Using games is a recommendable method to gain insights emomégiconcerns.

Q.3. Itis crucial to include clear explanations of all aspects and rules in gau@es,they restrict
pl ayers’ autonomy.

Q.4. How confident were you in the organization of the workshop?

Q.5. How strongly did you enjoy the workshop today?

Responses were recorded oot Likert scale, where 1 indicated strong disagreement or a
very negative experience, and 5 indicated strong agreement or a very positive experience.

A total of 32 respondents, 18 of whom were researchers, provided feedback through the
guestionnaire. Their responses are summarized below:

Table5: Descriptivestatst i cs of participants’ respons

Mean 4.47 4.31 3.77 4.28 4.56
Median 5.00 4.00 4.00 4.00 5.00
Standard Deviation | 0.67 0.78 0.92 0.63 0.62
Minimum 3 2 2 3 3
Maximum 5 5 5 5 5
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Fig.16: Participant responsasimmarized as cumulative scores across five multiptece questions (Q1
to Q5). Each bar represents the total score given by one participant, with a maximum possible score of 25
(indicating a rating of 5 for all questions).

Overall, participantsesponded very positively to the use of games as a method for addressing
realworld concerns in a collaborative manner. In addition, the organization and enjoyment aspects
of the workshop were highly rated, with no scores falling below 3. However, opingnesmore

varied regarding the importance of participatory elements of game design, although respondents
generally favored clear explanations of game rules, even at the cost of some player autonomy.

In the two operended sections, participants were asteedote down interesting aspects of the

games they had seen or presented, and to offer suggestions for future games on urban water
governance under climate change (the wor kshegc
highlighted key aspects such as tleidction between cooperative and collaborative gameplay,
managing competing stakeholder interest, addressing clrhategyerelated water issues, and
representing complex rewlorld challenges through ganbased scenarios. For the second

guestion, commors uggesti ons included extending the w
participatory elements of game design, reducing the number of players at each table to improve
engagement, and providing more structured, cl
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6.2.3.Word Clouds

To assess whether the workshop influenced participants' views on the theme (urban water
governance in a climatghanging world), an interactive word cloud exercise was conducted. At
the beginning and end of the workshop, participarese asked to scan a code and enter three
words that came to mind when reflecting on the workshop theme.

responsibilityAccountability ®

Sponge
peng Problem
risky Trouble
Complexity Floodeéreen Overuse
x
o w
Q =
5 o
S i
H

eatislands i POIL(V

Global_warmlng
Competition

Fig.17: word cloud generated at the start of RGD workshop
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Fig.18: word cloud generated in the end of RGD workshop
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The results exhibited a notable shift in conceptual thinking. Initially, participants' responses
focused mainly on events and material solutions, with commonly mentioned words incaidjng
scarcity, anddrought (each mentioned three times), abldie-green infrastructure heat and
unsealing(each mentioned twice). By the end of the workshop, however, the repeated exercise
revealed a more frequent occurrence of institutional and transactional ideas, with commonly
mentioned terms includingomplexity confict, future, andpower(each mentioned twice).

This shift highlights the effectiveness of the workshop in deepening participants' understanding of
the complex and interrelated challenges of water governance. It is likely that although most
participants hd some prior knowledge of these issues (as most of them came from academic
backgrounds), they may have developed a greater appreciation of the intricacies and risks inherent
in urban water management as a result of the workshop.

6.2.4. Participant Interview

Sebastian Uribe is an independent consultant and workshop facilitator who provided aufollow
interview on various organizational and desiglated aspects of the RGD workshop. The
interview was conducted via Zoom by JayshBiteagabatand MinaTayyebion April 26, 2@4.

Regarding organizational aspec®gbastian Urib&as very appreciative of the overall structure

of the workshop and the resources (in terms of manpower, catering, and location) allocated to it.

He also praised the organizers for being present aftiiest for observation in a namvasive
manner . Prof . Lankford’'s expertise in conduct
after the workshop for further discussion were also cited as particular strengths of the workshop.
The time constraint dive hours was not viewed as a major limitation, as participants were able

to share a variety of perspectives and ideas even within this limited time.

However,Sebastian Urib@oted that more active moderation on the part of the organizers could
have enswed more equal participation of participants at their respective tables. To improve the
feedback process, he recommended that feedback be incorporated into the main part of the
workshop in simple, uskiendly formats. He also suggested that the workshopldvbave
benefited from more specific information about different aspects of urban water governance (such
as, key actors, policy challenges, and governance modes) to promote deeper learning about these
issues, especially since most participants were nperex in the field of water management.
Moreover, this would have ensured that the games presented were more aligned with the overall
theme of the workshop.

With regard to the game design proce&sshastian Uribgraised the diversity of ideas displayed
by the participants in terms of game mechanics, player roles, and environmental scenarios. He was
particularly impressed by the level of detail exhibited by the participants with no prior experience
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in game design or water management. According to Mr. Uilibagreements at his table generally
did not arise from the level of expertise of the participants, but from decisions related to game
mechanics, which were the focus of the participants rather than the thematic focus of the game.

Sebastian Uribalso refected on the growing popularity of serious games in multiple fields,
including the environment. He attributed this mainly to the broad appeal of games, their ability to
convey complex ideas in an intuitive manner, and their ability to enable systerkingramong
players.

6.3. Observations and Feedback from the Playtest sessions

6.3.1. First test session: Students

The first playtesting session provided valuable insights into how the game could be improved.
Four players tested the game, and feedbamksed on gameplay mechanics, player dynamics, and
organizational aspects for future testing sessions. The session highlighted areas where adjustments
were necessary to enhance both the engagement and balance of the game.

Areas for Improvement:

° Game Strutre and Rules:
Providing an hourglass to clearly show the thméaute countdown for each round.
Use colourful tokens to mark the board instead of manual colouring to save time and avoid
confusion.
Increase the number of personal cards to match the nuhbieategy cards.
Adjust the rules to ensure players resolve at least five personal cards, preventing them from
focusing solely on common goals.
° Player Dynamics and Roles:
Enhance the authority of the responsible party to improve negotiation dynamics.
Create stronger incentives for players to solve their personal cards.
Rebalance the game to ensure players with smaller budgets (like citizens) have more power
in certain decisions.
° Gameplay Complexity:
o Introduce "event cards" (e.g., elections or inflatie@ add unexpected elements and
increase excitement.
o Revise the game's win conditions to introduce more strategic depth and reduce
predictability.
o Allow players to bluff by keeping their remaining budget hidden, promoting more complex
negotiations.
° Facilitation and Organization:
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Ensure facilitators are properly trained and avoid interruptions during gameplay.

Provide a clear checklist of tools and responsibilities for each session to ensure smooth
execution.

Clarify the number of rounds and ensure plageesconsistently updated.

In Conclusion, this session revealed the need for more complexity, clearer rules, and better
balancing between player roles. Incorporating these improvements will make the game more
engaging, challenging, and enjoyable for fufplieeyers.

6.3.2. Second test Session: Researchers

Researchers provided essential feedback, which led to adjustments in the final game rules. Below
are the main changes required for the final version:

1.

Reduction in Cards: The number of cards was reduced @ro 8 for each type. This
adjustment was made due to the time limitation of the exhibition, ensuring the game could be
completed within the 4Bninute duration.

Decreased Initial Budget: The initial budget, originally set at 2000 euros per player, was
reduced to accommodate the shorter gameplay time, simplifying denisiking.
Additionally, fixed values were introduced for both personal and strategy cards to streamline
the gameplay.

Open Strategy Cards and Negotiation Dynamics: In the testing sessiegy cards involved

open cards where players negotiated to determine the responsible players. This concept
engaged researchers in suggesting strategies. For the final game, the cards will be modified
for a public audience by clearly writing the stgags on the cards, while allowing players to
decide who will be responsible. This enhances negotiation dynamics and makes the game
more accessible to naxpert players.

Endgame Conditions: In the earlier version, the game ended when 60% of the cedwedre

Due to the 45ninute time limit for the final game, the threshold for submerged cells was
reduced to 30 cells, making the game more adaptable to different settings and time constraints.
Improved Facilitation and Time Management: Time managemergnvasiced by having the
facilitator provide regular reminders and guide negotiations. Specific rules were introduced
for when players must make decisions about random events and personal cards, ensuring
smoother gameplay. However, to manage time more efédgetin the final version, an
hourglass will be required for clear timing.

In conclusion, these adjustments make the game more suitable for public audiences and ensure
that it fits within time constraints while maintaining engaging and dynamic gameplay.
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6.3.3. Final Game session: Public Audience

For preparation of the final session, an Excel sheet was used to delegate tasks, ensuring smooth
execution of the event which is presented in Appendices 9.b. During the exhibition, three tables
were set up: two fogame play and one for general information on games. A video was streaming
during the session to present the study project and game process to the audience. Pamphlets, and
an extra set of game components were used to engage visitors. Feedback was ceilesitgd

and participants showed their feedback on a board by(Bigsl9) A QR code gave access to
detailed information about flash floods in Berlin and mitigation strategies.

,HOW effective was the game How satisfied are you Withr
in raising awareness about the Game facilitation?
water-governance issues?

How well did the gam(,]

encourage collaborative /J H ! )
problem-solving? /() © i - ﬁzgt;ngagmg did you
— i € game?

I r\* e TR

Fig. 19: Feedback board results from the final game evento(phedit: Hai Tran)

Game Observations:

Initially, visitors were invited by the team to participate in the game. A total of five rounds were
completed throughout the evening. Alidladdahwas responsible for observing and taking note.r.
JayshritaBhagabatiand Mina Tayyebi facilitated two rounds each, JapHéthechukwu Agu
facilitated one round, and Haranmanaged the information desk for the entire event.
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Player Dynamics:

Tablel:

In round 1 JayshritBhagabativas the facilitator and AlieNMaddahhad to step in as a player to
meet the reqguement of four players. Afterward, she resumed her role as an observer and note
taker. During the first round, players focused on their personal objectives, which hindered
cooperation and led to the city's failure, as their budget was depleted. Foutids trust issues
arose when one player pursued-satiérested goals, reducing overall collaboration.

In round 2, the group showed better cooperation, with players working together to save the city. A
key factor was the citizen player, who had prior eiguee with the game, contributing effectively

to highrisk areas and helping guide decisioaking. Despite stronger teamwork, the researcher

won by strategically bluffing toward the game

For Table Two, two games were facilitated by Mihayyebiwhile JaphetUchechukwu Agu
observed, and for one game, they switched roles.

Table 2:

In Round 1, four friends participated, displaying high levels of cooperation and without conflict.
Decisionmaking was unanimous, with a focus on higk areas. A notablstrategy was that the
Researcher was often chosen as the responsible player due to an increased budget from random
event cards. Players enjoyed the game but suggested adding more tension and reducing the initial
budget to increase difficulty.

In Round 2,the game continued to focus on cooperation, but time pressure sometimes caused
confusion in decisioimaking and token placement. Players enjoyed the added pressure but
suggested a longer time frame to allow for deeper negotiation.

In Round 3, the removalff @an event card increased scarcity, prompting more -néfide Players
cooperated effectively, often lending money to save the city. There was deep engagement with the
game, especially when the facilitator explained that the board was inspired by riedlbBations.

Players made decisions based on-vealld city areas, showing a stronger connection to the
game’ s t heme.

Facilitation and Time Management:

Facilitation skills have been improved throughout the testing session. While some time pressure
led toquick calculations rather than-depth negotiations, the facilitators adjusted the game by
reducing time pressure in later rounds, which improved player engagement.
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Key Suggestions for Improvement:

e Increased Complexity: Players suggested adding modona events and strategies to create

more diverse gameplay.
Conflicts/Rivalries: More tension between players should be induced, potentially through

penalties when solving personal cards.

Clarifying Rules and Scoring: More emphasis should be placeskplaining the scoring
system and the role of bluffing or riséking.

Link to Reality: Players appreciated the idea of using a real map of Berlin for the game board,
which could enhance learning opportunities.

Overall, the game was walkceived, with song engagement from participants, but more
complexity and conflict could improve future iterations. The introduction of strategic depth,
enhanced negotiation dynamics, and better clarity around scoring will help refine the game
experience.

Fig.20: Finalresult of Table 2 during Round 3 of ‘A Multitude of Voices' gamepla

(Photo credit: Mina Tayyebi)
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7.1. Limitations

Wicked Nature of Climate-Related Problems Climaterelated issues like flash floods in Berlin
are wicked problems, characterized by their complexity and multifaceted nature. This makes it
challenging to precisely target or simplifyefe issues for the purposes of game development.

Time Constraints: The project was conducted within a limited timeframe, which restricted the
ability to extensively develop, calibrate, and playtest the game. Iterative playtesting and debriefing
sessions,sential for refining the game, were also constrained by time and scheduling difficulties.

Challenges in Designing a Fully Participatory GameWhile the project aimed to develop a
participatory game to foster engagement and negotiations among playenfietiemt nature of
participatory games requires flexibility and extended time to incorporate meaningful contributions
from participants. Although the game included elements of participasoch as open strategy
cards and playenfluenced game elementst was difficult to fully achieve the goals of a
participatory game within the project's time and resource constraints.

Stakeholder Engagement Challenged he diversity of stakeholders involved in climaéated
problems posed challenges in ensuring congsive representation. It was difficult to bring
together participants from different levels of governance and sectors to play the game and provide
valuable insights.

Game Calibration for Complexity: Designing a game that effectively captures the complexit
climate dilemmas while remaining playable within a limited time frame was a significant
challenge. Balancing these aspects required multiple iterations and compromises.

Language Barriers Since the game was initially developed in English, languagestmarose
during one of the playtest sessions, affecting participants' understanding and engagement with the
game.

7.2. Future Research Directions

Exploring Stakeholder-Specific Game Versionsinvestigate how different versions of the game

can betailored to specific stakeholder groups, such as policymakers, industries, or citizens, to
maximize engagement. Research could focus on the impact of tailored game mechanics on
stakeholder ctdboration and decisiemaking.

Balancing Complexity and Playabiity : Further studies could explore methods to balance the
complexity of game mechanics with the need for simplicity and time efficiency. This could involve




developing modular game elements that can be adjusted based on the time available or the
expertiseof the players.

Longitudinal Impact of Participatory Games: Assess the lonrterm impacts of participatory
games on stakeholder behavior, decisiaking, and collaboration. This could involve follap
studies with participants to evaluate whether the gafiwences their actions and perspectives in
realworld settings.

Incorporating Advanced Technologies Examine the potential of integrating digital tools or
simulations into participatory games to enhance complexity without compromising playability.
For instance, digital interfaces could manage complex calculations or scenarios while maintaining
an engaging player experience.

Evaluating Participatory Processes Delve deeper into how participatory elements can be
effectively incorporated into game designdahow they influence player engagement and
collaboration. Research could also explore strategies to involve participants more dynamically in
the design process.

Assessing Cros€ultural Applicability : Investigate how the game can be adapted and applied
across different cultural or regional contexts. This research could focus on identifying universal
game elements versus those that need to be cesptesific.

Involvement of Artists in Game Design Building on the interdisciplinary nature of this project,
further research could explore the integration of artists and creative professionals in the game
design process. Their expertise in visual storytelling, aesthetics, and innovative thinking could
enhance the game's appeal, accessibility, and engagement.




Serious games are increasingly recognized as an effective tool for raising awareness about complex
environmental challenges. Our personal experiences, along with the feedback received from the
RGD workshop and the repeated playtest sesssupports the view that games can promote a
deeper and more nuanced understanding of pressing wicked problems, such the management of
scarce water resources in the face of climate change. Such an effect was evident even among
people with prior knowledge df hes e | ssues, which may be due
empathy for the diverse needs of different water stakeholders, gdapieg enables players to

adopt positions and perspectives outside of their everyday experience.

One of our most importambservations during the final event of the Long Night of the Sciences
was the fact that players generally exhibited a strong sense of environmental responsibility,
prioritizing the protection of flooghrone (risky) areas and the achievement of common
environmental goals, even at the expense of their personal ones (even though this would generally
have allowed them to score more points). This tendency was particularly strong when participants
could identify with the game board elements representing Bstgygesting that players can be
incentivized to engage in environmental protection by drawing clear parallels between the real
world and the game world. In addition, the introduction of random event cards showed that
unforeseen external events that affdctepy e r s’ budgets can significa
making, in the form of a stronger focus on fulfilling personal goals. Players also exhibited very
high levels of cooperation, despite the inclusion of several competitive elements and opportunities
for corrupt decisiormaking in the final game.

However, it is possible that the lack of familiarity between players affected their detialong

during the final game. Further refinements to
are affectedy repeated gameplay among the same people, the introduction of additional players
with more clearly defined rol es, changes to

Addressing these aspects was beyond the scope of the current project, hovadirey, these
changes could enable this game to emerge as a powerful tool for understanding urban water
governance, particularly due to its ability to strike a balance between educational and
entertainment aspects. Another area for improvement is thebpibgsof increasing the
participatory elements of the game, which could encourage more active learning, exploration of
diverse perspectives, and greater stakeholder engagement.

Despite these limitations, the success of the project, as evidenced byitive peseption at the

Long Night of the Sciences, is a testament to the potential of serious games to facildatelckal
understanding of complex environmental issues among diverse audiences. This is particularly
important in the current context of esating climate change impacts, as such challenges are likely

to demand even greater attention and action in the future.




To streamline the information presented in this section, some parts of the documentation are
available mline through he providedink.

9.1. Documentation of First Version of the Game

The following are the rules, developed and calibrated strategies, and designed congighents
initial edition of the game, which was played during the first playtest session with Humboldt
University students on May 15, 202¢he comprehensive documents can be found at the following
link.

Core Concept, Mechanics and Elements

The primaryobjective of the game is for players to collaboratively save the city from flash floods
while balancing their personal goals. Players are tasked with makingffadeetween addressing

their own objectives and contributing to shared strategies aimetigatmg flood risks. Success
hinges on the players' ability to collaborate and make strategic decisions that impact the collective
and individual outcomes.

Table a.l1:First Version of the Gan&@ame Mechanics

Budget Management Eachplayer begins with an initial budget based on their role
(industry, city planner, researcher, or citizen). Players must
allocate funds between strategy and personal cards.

Collaboration & Decision | Players draw one strategy card collectively pagsonal cards

Making individually. They have 3 minutes to reach a unanimous decig
on how to cover the cost of the strategy card.
Cost Contribution Players contribute in multiples of 50 euros, with 50 euros sav

one cell on the board. Players can requasigurom others, but
are not obligated to spend them as agreed.

Game End Conditions | The game ends when one of the following occurs:

- 80 cells turn green (successfully resolved strategies)

- 50 cells turn blue (unresolved strategies, no winner)

- After 12 rounds, the player with the highest overall score on
strategy and personal cards wins.



https://drive.google.com/drive/folders/1zBnKCxqLOzkQTI53cHjoJN2NsdUNrigP?usp=sharing

Table a.2:First Version of the Ganteéame Elements

Players Four roles—industry, city planner, researcher, and citizegach with a
unique starting budget, reflecting their responsibilities in mitigating floo
risks.

Game Board | The board represents the city, with 100 cells (each cell is 1 point). Play
prevent cells from turning blue by resolving strategy cards while pursui
personal goals.

Cards
Strategy Cards | Represent common strategies to mitigate flash floods. The cost of reso
(12) each is proportional to the res|
PersonalCardssEach pl ayer’s i ndi vi dypants, bgtplayersmus
(10/player) decide whether to allocate resources to personal or strategy cards.
Scoring Players gain points by resolving both strategy and personal cards. Colq

cells instead of blue indicate strategy success. The winner has the high
combined score for both card types.

Strategies and Initial Budget Calibration

The total number of cells that can be saved by all strategies is 100, representing the entire city. To
save the city, a total b udg e tachebethe pedsOn@lgdals r e q
of each player varies based on their assigned role. Using an iterative method, the cost for each card
(both strategy and personal) is calculated to ensure a fair distribution based on the responsible
player for each card and th@ersonal goals. The initial budget distribution is also calculated in

parallel with this proces3 he calibration of strategy cards, personal cards, and the initial budget
allocationare available on the following link.

Designed Components

The initial version of the game board was a simple 10*10 grided paper shown in Fig.a.1. Each
player had a marker with an assigned color as a result only the cards were designed which samples
can be seen in Fig.a.2.




iontak gamPhoto credit: Alieh Maddah)

Industry Industry
Establish a New Factory Branch Enhance Worker Safety Protocols
Cost : 500 Cost : 350
Industry Industry
Invest in Automation Technology Undertake Environmental
Compliance Upgrades
Cost : 400 Cost : 400

Industry Industry

Launch a New Product Line Undertake CSR Project

Cost : 350 Cost : 400

Fig.a.2: Samples of deigend cards of the first version of the game

55



9.2. Documentation of Main Events
9.2.1 Rapid Game Design Workshop

The Rapid Game Design Workshop (RGD), facilitatedPogfessor Dr. Bruce Lankford, was
organized by our team on behalf of the Resource Economics Groapllaboration with the
CliwaC, on March 5, 2024, on Humboldt Lab (Humboldt Forum) as outlined in Sectiofihe 3.
following sectio, along with the proded link offers detailed documentation of tiRGS
workshop

Pre-Workshop Planning

To ensure an organized workshopvitations with registratioforms were sent to participants,
followed by reminder emails with the ageratal supporting documents. Verateangements,
including site visits, were completed. Colmrded name tags for stakeholders, researchers, and
students were designed and printed) &i3)

Rapid Games Design Workshop Rapid Games Design Workshop

IRI THESys, Humboldt Eberswalde University for

Universitat zu Berlin Sustainable Development
Cliwac g5 O) Ciliwac &0

Rapid Games Design Workshop Rapid Games Design Workshop

Rapid Games Design Workshop

Umwelt- und Naturschutzamt
Charlottenburg-Wilmersdorf

Ciliwac Q)

Fig.a.3: Sample name tags for the Rapid Game Design (RGD) workshop participants. Blue was
assigned to researchers, beige to students, and green to stakeholders

Workshop Proceedings

At the start of the workshop, participants were asked to sign consent forms for photo
documentation and a registration list. Professor Dr. Lankford opened the event with a slideshow
presentation, which included a QR code linking to a word cloud activitgnagebreaker,
organized by our team. The presentation also featured-wanpmotos illustrating Berlin's urban

water challenges and governance issues, which were collected by our team. Samples of the
slideshow can be seen in Fig.&4dll presentatiortan be found through the link.




We would appreciate your participation in the
following exercise. Thank you.

hitos:Vapp shi. doleyent/BXRSGnsxwdSoweGSBimFirembed/polls/0940a5Ga-0 12040
Sa-Sa0d-Tad194741c0f

Thinking about the real world

Look at these images of urban-water shocks and stresses. Explain to
your group, when facing one of them, what is a win in the real world
(what does winning look like)?

Accelerated training

for rapid game designing
Seven baby steps

LINKING THE REAL WORLD TO THE GAME WORLD

Fig.a.4: Samples of slide show presented on RGD workshop

Following the presentation, each team was tasked with designing their own game, leading to
engaging discussions and presentations. Figures a.5 and a.6 capture smnesrfrom the RGD
workshop.

PostWorkshop Outcomes

Key outcomes from the workshop @&plained in sectiof.2.2 to 6.2.4.



9.2.2. Game Presentation at Long Night of Science

The "Lange Nacht der Wissenschaften" (Long Night of Science) is an aneaaheld in various

cities in Germany, where scientific institutions, universities, and research organizations open their
doors to the public. Visitors can explore a wide range of scientific presentations, experiments, and
interactive exhibits, providingreengaging way to learn about the latest innovations and research.

In collaboration with the Humboldt Forum, the final game was presented at this event. For
preparation, a promotional poster, a short video introducing the PGD team, and an online document
detailing the scientific background of the game and flash floods were created. These materials are
accessible via the provided link

Participatory Game Design (PGD) team

o |
-
®

i

Jayshrita
Bhag:

of INF

Fig.a5: Sample slides ahe Video




9.3. Documentation otthe Final Game @ Multitude of Voices)

Thefinal gamewith detailedrules is explaineth Section 6.1The following link provides access
to the calibration tables for strategy cards, personal cards and their costs, and randoarévent
The game board (Fig.a.6ggame short guide (Fig.&), stategy cards (Fig.a)8random event
cards (Fig.a.9)and personal cards (FaglGa.13 are displayed in this section.

To play the game:

1 Simply print the cards and materials from Fég8.to a.13
9 If tokens are unavailable, substitute with small items fééidint colors, such as buttons or

coins.
1 If the game board cannot be printed, create acHllQyrid and designate 30 cells as high
risk areas.
/0
- 2
A'ﬂ A
L
ol
€l
(Y
»
7
v —t—
2
I
w0 (A
coenin . : s

Fig.a.6: The game board




GAME
COMPONENTS

Players:

Citizen (C),

City Planner (P),
Industry (I),
Researcher (R)

Game Board:
10*10: Represents Berlin,
30 redline cells: High-risk

Cards:

Strategy (8),
Personal (8),
Random Event (8)

Tokens:
Red (C),
Yellow (P),
Blue (1),
Green (R)

Budget & Cost Scoring & Winner

Budget:
- Personal Cards:

Costs €150/200: 4 points
Costs €250: 5 points

« Initial budget of each
player: €1000.

* Money can be traded
between players.

* Money can be gained/lost
through the random event

Strategy Cards:
High-risk: 1.5 points/cell
Low-risk: 1 point/cell

cards.
¢ Remaining budget can be
keptasecret by players 8 rounds/45 mins over:
Pictection Cast: Player with most points on the

personal AND strategy cards wins

¢ High-risk: €60/cell
e Low-risk: €50/cell

Negotiation Time:
General: 3 Mins

: Open Strategy Cards:
5 Mins

Fig.a7: Thegame s guide r t



Undertake Rain Develop Infiltration

Water Harvesting Facilities
@]D 1 5Ce||s E‘é];> 1 6Ce|ls

) 750 S) 800

@ 900 @ 960

Develop Greywater Develop Green

&

Recycling System Roofs
@E]b 1 4 Cells @:JE]£> 1 5Cel|s
700 750
@840 @900
Undertake Organize Campaigns
Flood Mapping & Workshops
& R h & Citi
@ 9 ol esearcher @ 9 Cells iizen
) 450 450
© 540 © 510

SLC

&

Develop Community-
Driven Eco-Industrial Park

&3

Undertake Unsealin
Efforts

(®)

K¢

@E’? 1 1 Cells @é]b 1 1 il City Planner
© &0 © eeo

e
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Fig.a8: Strategy Cards




@ City Planner, Industry

@ Citizen, Researcher
+350

PUinc +350

Environmental

Protest g City Planner, Industry
-150

Government
Policy Change

Researcher, Citizen
¥-150

’ Industry, Citizen
: +250

/ City Planner, Researcher

-100

City Planner, Researcher
+250

Industry, Citizen
-100

Market
Fluctuation

Natural Disaster
Recovery

'Researcher, Industry
+300

International Aid

. Spe All Pl
Scientific ey

g City Planner, Citizen Breakthrough +400
“-50
Citizen, City Planner
, All Players Community +300
Economic Boom S Dri
+500 upport Drive

g Researcher, Industry
-50

Fig.a9: Randomevents cards
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9.4. Comparable games

Keep Cool

“Keep Ike our game, addresses environmental issues and balances competitive and
cooperative dynamics. In both games, both game is base on negotiation and players aim for
individual success but must also collaborate to prevent larger environmental disfatdrs

floods in ourgame andgloba c | i mat e c¢ h a nRpth games erhflasieepthe Cadde | 7 .
off between personal interests and the need for collective action. This balance of individual and
global priorities mirrors the diverse perspectives in decisiaking that our game captures
through multiple stakeholders.

Table.a3: Keep Cool Apects

Description: In Keep Cool, players take on the role of different countries or groups
(The story) representing global powers like the USA, EurapeDPEC. Players
negotiate, strategize, and balance between economic growth and
environmental sustainability while dealing with the impacts of climate
change such as droughts and floods.

Goal: Players aim to balance their economi@rests and the world's climate.

(Dramatic Question) They must achieve their economic target while navigating the risks of
global warming and avoid global catastrophes.

Aim of the game: The game helps players understand the complexity of international cl

negotiationsand encourages learning about climate change and susta
development.
Game Type Board game, serious game, global warming simulation

Core Dynamic Negotiation and strategy: Players negotiate deals that help them achi
both their economic anghvironmental goals.

Game Mechanics Players draw greenhouse cards representing random climate events,
factories (green or black), and work towards fulfilling their economic a
secret environmental goals. Players must mitigate disasters tolagmsd
scale climate consequences.

Source for more info: https://www.climategame.net/en/




The Quiet Year

The Quiet Year is a rewarded mapping and storytelling game that was reviewed and played by our
team. The game's goals and concept®atieed in Table.d, and a picture of the game is shown

in Fig.al4. What makes The Quiet Year particularly relevant for our project is its flexibility
players can engage with it using only the event documents, without requiring additional materials.

In The Quiet Year, players collaboratively build a society with limited resources, and each player
can express their social satisfaction through choices made by others. However, after a brief period
of negotiation, the player whose turn it is makes the tiealsion. While the game does not have

a traditional winner—much like our final game-it effectively illustrates social participation and
negotiation among players. Similarly, in our game, although the responsible player may not have
as much power as theasionrmaking player in The Quiet Year, there is a common thread: at the
end of the dialogue, someone must announce the community's decisions.

Table.a4: the Quiet Year game aspects

A map-drawing game where players shagmatapocalyptic community's
Description survival over a quiet year before conflict returns.

The community has one year of peace before an unknown threat arrives.
Players manage resources and make decisions that impact the communit
The Story survival.

To collaboratively build a community's story through decisions on resourcg
Goal management and conflicts, with success defined by how the story unfolds
How will the community manage its resources, navigate conflicts, and pre
Dramatic Question | for the inevitdle threat?

To foster critical thinking and collaboration on community dynamics and
Aim of the Game survival challenges in a peapocalyptic world.

Game Type Collaborative storytelling and majrawing game.
Collaborative worlebuilding through map drawing, where players evolve th
Core Dynamic community's landscape week by week.

Turntaking, map drawing, resource management, and degisiding through
Game Mechanics collaborative discussions.
https://buriedwithoutceremony.com/theietyear

Source for More Infg



https://buriedwithoutceremony.com/the-quiet-year

Fig.al4: the Quiet Year game compone(®hoto creditThe Quiet Yeayr

Evolution Climate

Evolution Climate is a strategic board game that simulates the challenges of adaptation and
survival in a dynamic ecosystem. Players must navigate the changing climate, food availability,
and the presence of predators to ensure the survival and prosperity gb¢legs sTraits such as

Hard Shell, Horns, Long Neck, Heavy Fur, Migratory, Nocturnal, and Burrowing provide strategic
advantages in different environmental conditions, allowing players to protect their species and
secure food sources. The game presentsrlex interplay of traits and environmental factors,
challenging players to make tactical decisions to ensure the success of their species. In contrast,
the climate game about Berlin flash floods involves a collaborative decrsaiing process
among fourstakeholders. Both games offer unique challenges and strategic decgiomg
processes tailored to their respective themes. Evolution: Climate focuses on biological adaptation
and survival in a changing ecosystem, while the climate game about Battifidleds emphasizes
collaborative decisioimaking and resource management in the face of natural disasters. Despite
their differences, both games provide engaging experiences that require critical thinking, strategic
planning, and adaptability to succeed.


https://buriedwithoutceremony.com/the-quiet-year

9.5. Ethical Considerations

This study was conducted with regards to the ethical guidelines outlined by Art. 12, 13 GDPR as

part of the registration for the workshop "Rapid Games Design: Water Governance in Urban Areas

in a ClimateChanging World and appved by the President, Data Protection Office of Humboldt
Universitat zu Berlin, Prof. Di. n g . Dr . Sabine Kunst. With cl ea
purpose, procedures and right of withdrawal without consequence, the participants gave their
consent

For the purpose of confidentiality, all personal processed data were anonymized, and access to
data was restricted to members of the study group. Until 31.12.2024, all processed data will be
encrypted and destroyed.

Participant ' s r igsdareful sty design and manieoing forfadverse events,
which never happened. The study ensured fair participant selection via clear inclusion and
exclusion criteria, avoiding discrimination.

No conflicts of interest were identified, and all data hargdprocedures complied with relevant
institutional policies and guidelines.

Data Protection Document

This document contains the data protection information in accordance with Art. 12, 13 GDPR as
part of the registration for the workshop "Rapid Games De¥igter Governance in Urban Areas

in a ClimateChanging World. For details, you can acceéssData Protection Documevia the
provided link.
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