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GAME LINK

~ Thegame

It is possible to play the project’s game in a PC or Mac
web-browser, on itch.io.

https://eplundare.itch.io/subsyst-simulator

GUBSYST

»
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INITIAL NOTES / ABSTRACT / INTRODUCTION

Initial notes

Adapting the project

THE CORONAVIRUS CONTEXT

The project’s game is designed with the intention

of increasing the knowledge of players. Therefore,

an assessment process was considered, in order to
measure the effectiveness of the game. However, due
to the COVID-19 pandemic, this process could not be
executed as planned.

An ideal scenario would have been to interview
citizens in the public space and invite those who fitted
the target audience profile to play the project’s game.
Nonetheless, the assessment playtests took place
through digital means with other players.

It is worth mentioning that the user research phase
took place in the public space, a month before the social
distancing measures started in Copenhagen.

Changes to the Program

The program detailing the project’s plan was submitted
on the 6th of February of 2020.

In that moment, the objective of the project was to
design a mobile game. However, this goal shifted into a
web-browser game.

Several game references also changed. This report
includes some of those examples, and elaborates on
other games and genres which served as inspiration for
the project’s game design.

KA4 MASTER PROJECT REPORT. SPRING 2020

Abstract

This report presents the research, frameworks, process
and results of developing an incremental game, the
SUBSYST Simulator, where players sustain a region
through a circular system of food, energy, and waste
management. The project’s objective is to increase
the knowledge of players regarding food systems,
responsible consumption, and circular economy for
food. The work presented is set within the context of
Goals 11,12, and 13 of the UN Sustainable Development
Goals. Strategy games, incremental games and other
genres, as well as the concept of discomfort, were used as
references to design the game’s mechanics.

An assessment plan was applied to demonstrate the
transformational impact of the game.

Introduction

The SUBSYST Simulator is a single-player game, with
incremental clicking mechanics where the player will face
the challenges of producing food while maintaining the
natural and social well-being. In the game, it is possible
to produce different products, like chicken or algae, at
small-scale or industrial levels. The game’s economy
system is built upon the relationships of food production,
energy resources and waste management.



INTRODUCTION / PROBLEM AND CONTEXT

The game. Players can produce food and energy. They can also manage waste. The goal
is to sustain the social and natural well-being of the region.

The game recognises the role of players in society.
SUBSYST invites them to reflect about the carbon
footprint of different products, the relationships in
food systems, and the positive impact that responsible
consumption may have on the environment. The game is
circumscribed within the context of the UN Sustainable
Development Goals. The intention of the project is to
generate positive transformations in players. Therefore,
this report elaborates on how the game was designed to
achieve this goal and deploy its meaning.

The report is structured in three main sections. The
first one elaborates on the context, project description,
methodology, theoretical background, user research, and
game design of the project. The second section comprises
the design process, playtests, results and assessment of the
game’s transformational effectiveness. The closing section
describes the learnings obtained throughout the project.

1.

UN Sustainable
Development
Goals

Sustainability
and sustainable

development

Food waste and
food production
carbon

footprint
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Problem and context

The SUBSYST project is encompassed within Goals 11,

12, and 13 of the United Nations Sustainable Development
Goals: Sustainable cities and communities, Responsible
consumption and production, and Climate Action,
respectively. The project proposes to reflect on some of
the ways in which societies produce and consume food,
as well as how they process food by-products.

It does this by contrasting sustainable and unsustainable
practices. This comparison is based on information pub-
lished by the Ellen MacArthur Foundation, an international
organization building a network for regenerative economies.

It was important to have a general understanding
about sustainability, the food production carbon foot-
print, food systems, and responsible consumption. For
this reason, it was essential to use documentation from
subject-matter experts, like the Food and Agriculture
Organization of the United Nations (FAO) and the United
Nations One Planet network.

Sustainability relates to “finding some sort of steady
state so that Earth (...) can support the human population
and economic growth without ultimately threatening
the health of humans, animals, and plants”. Therefore,
sustainability also takes in consideration the impacts
of humans on the health of the Earth and its ability to
support human populations (Portney, 2013).

Economic growth, societies and the environment
are linked together. It is a complex relationship, which
may result in wasted resources and greenhouse gas
(GHG) emissions. The FAO states that approximately one-
third of all food produced for human consumption
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PROBLEM AND CONTEXT

Circular
economy

for food

Food systems

in the world is lost or wasted every year. “The carbon
footprint of food produced and not eaten is estimated
to [be] 3.3 Gtonnes of CO2 equivalent: as such, food
wastage ranks as the third top emitter after [the] USA
and China.” (FAO, 2013).

Besides the GHG emissions from wastage, the
production of food has an impact on the environment.
Its processing, transportation, and waste disposal are
some of the factors influencing a product’s carbon
footprint. “For example, vegetable production in Europe
is more carbon intensive than vegetable production in
Industrialized and Southeast Asia, as Europe uses more
carbon intensive means of production, such as artificially
heated greenhouses” (FAO, 2013).

In 2013, the global food expenditure was USD 6.71
trillion. Summed to these, linear food systems involve
costs which could be prevented. For every USD 1 spent
on food, USD 2 are incurred in economic, health, and
environmental costs, such as malnutrition, farming soil
degradation, and reduced soil water retention, amongst
other effects. (Ellen MacArthur Foundation, 2019).

There is unused potential in waste, since less than two
percent of the valuable nutrients from discarded organic
resources gets looped back to productive use. Circular
economy systems offer an alternative to linear models, by
designing out waste and pollution, keeping products and
materials in use, and regenerating natural systems (Ellen
MacArthur Foundation, 2019).

Food systems are complex and involve heavily
interlinked elements which the UN’s One Planet network
denominates as drivers, activities and outcomes. These
activities consist of different stages, from growing and
harvesting to consumption and disposal. These involve a
wide range of actors, such as food producers, food brands,

KA4 MASTER PROJECT REPORT. SPRING 2020

SOURCE FOOD GROWN
REGENERATIVELY,
AND LOCALLY WHERE
APPROPRIATE

MAKE THE
MOST OF

Circular economy for food. Relationship between food, cities, and by-products.
Source: Ellen MacArthur Foundation, 2019. Cities and Circular Economy for Food.

retailers, food buyers and traders, restaurants, waste
management companies, governments, as well as learning
and financial institutions (Lomax, Bortoletti and UN-
Environment, 2019).

The Collaborative Framework for Food Systems
Transformation underlines the importance of
collaboration between different agents in society. The
participation of governments, producers, and consumers
is essential within the intricacies of food systems (Lomax,
Bortoletti and UN-Environment, 2019). Even though a
great proportion of the changes in food systems pertain
to governments and production processes, the joint effort
of consumers will be important for the adoption of new
practices and policies in society.
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PROBLEM AND CONTEXT / PROJECT DESCRIPTION

Besides the environmental aspects of climate change
and food systems, there’s a psychological dimension to
climate science communications. Per Espen Stoknes,
psychologist with a PhD in economics, elaborates
about five psychological barriers between people and
media: Distance, doom, dissonance, denial and identity.
As Stoknes explains, “Any story that tells me that my
identity and lifestyle are wrong and destructive will be
subconsciously resisted.” (Stoknes, 2015).

On the other hand, he explains that “stories of

Psychological
barriers

economic revitalization (...), happiness, social justice and

the good life (vision), stewardship (aligning ourselves
with higher values), and re-wilding [sic] (teaming up
with the self-healing forces in nature) all offer us a way
around the most deeply seated barriers in the minds (...)
of modern citizens” (Stoknes, 2015).

DESIGN OUT
WASTE AND
POLLUTION

KEEP PRODUCTS
AND MATERIALS
IN USE

REGENERATE
NATURAL
SYSTEMS

Revitalization stories. The principles of circular economy propose alternatives to
linear economic models. Source: Ellen MacArthur Foundation, 2019. Cities and Circular
Economy for Food.

2.

Higher
purpose

Research
question

intention

Game design
objective
and aesthetic

experience
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Project description

This project was led by the purpose of developing sustain-
able societies and food systems, by reducing the carbon
footprint of food production and consumption, and waste.

SUBSYST contributes to this purpose by enabling a space
where players can control a food economy, while manag-
ing the environmental impact of their decisions in a virtual
region. The game simulates the dynamics of non-regenera-
tive industrial models and sustainable-circular economies
for food; hence the pillar of the game is conformed by the
management of food production and its by-products.

In this context, the project was developed around the
following research question: Is it possible to intentionally
elicit knowledge transformations in players with a
simulation incremental game?

The project parts from the perspective of seeing players
as agents in society. Hence, the design of the game has
been focused on developing one main transformation. It
consists of increasing the player’s knowledge regarding
the resources and challenges present in food systems.

The game explores how the affordances of simulation and
incremental mechanics can deploy this value.

The game design objective seeks to evoke the experi-
ence of confronting the cost-benefit challenges of both
linear and circular economy for food models. The game
was designed to visualize the relationships in food systems
and their implications in social and natural environments.

The simulation uses the barrier of doom, described by
Stoknes, as a tool to convey two messages. The first mes-
sage conveys an idea of prosperity, where environmental
and social wellbeing can be nurtured through sustainable
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PROJECT DESCRIPTION / METHODS, FRAMEWORKS, DESIGN TOOLS AND THEORY

(2 0 WX o e

Actors in food systems. Several actors impact how food systems work. Icons retrieved
from Ellen MacArthur Foundation, 2019. Cities and Circular Economy for Food.

development. The second message portrays social and
natural decay when player decisions bolster industrial
infrastructure and accelerated food production. The
game also presents the questions about what are the
possible challenges of both development models and
whether it is possible to achieve a balanced state be-
tween these two systems.

The target player of the game is based on a three-level
persona: the player-person, the player-interpreter, and the
player-player. These levels are based on the Triadic Game
Design worlds (Harteveld, 2011).

As player-person, the target group consists of women or
men, between 30 to 45 years old. They are socially active.
They like to spend time with friends in easygoing gatherings.
They are either married or live together with their partner.

As interpreters, they consume news on a regular basis
and have basic to medium notions about sustainable
practices or habits. They are attentive and sensitive to
global events, especially those regarding political and
warfare conflicts, as well as the relationships between
world powers and their home country.

As players, they have previous experiences with board
games and video games. They enjoy strategy games, such
as Risk and quiz games, like Trivial Pursuit. They have
played competitive and party video games, i.e. Mario Kart
games. They may also play fitness video games, such as
Ringfit Adventure for the Nintendo Switch.

Target audience

persona

My role in

the project

3.
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SUBSYST was developed as a solo project. My roles
and tasks involved user research, game design and pro-
totyping, as well as Ul and graphic design, animations
and art direction.

The current 3d models used in the game are from the
Polygon Game Dev Humble Bundle, by Synty Studios.
Michael R. Schmidt provided technical support related
to the tech-art (outline for 3d objects and color blending
system) and programming (game economy system). The
outline shader was downloaded from Erik Roystan Ross’s
website. Most animations in the game are handled using
the LeanTween library. The camera mouse-drag and
other Ul functionalities were scripted based on code from
different Unity Forums and Unity Answers users.

The credits to the music, sound effects and the other
elements mentioned in this paragraph appearin the
“Credits and resources” section.

Methods, frameworks,
design tools, and theory

The research and pre-production stages were developed
using the Transformational Framework by Sabrina Culyba
and the Triadic Game Design by Casper Harteveld, both
as complementary guidelines for the project. A series of
interviews and the Zaltman Metaphor Elicitation Tech-
nique (ZMET) were also used during these stages.
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METHODS, FRAMEWORKS, DESIGN TOOLS AND THEORY

Transfor-
mational

Framework

An iterative design process was used during the
pre-production and production stages. The use of Grow a
Game cards guided the exploration of gameplay mechan-
ics and themes. Cards from A Deck of Lenses, by Jesse
Schell later guided decisions to improve the mechanics
of the game. Afterwards, Machinations, an online game
design tool, as well as a series of playtests were used to
balance the economy system of the game. Further
details about Machinations are described in the
“Process” section.

The impact of SUBSYST was later tested using question-
naires and playtests during the assessment stage. This will
be discussed in the “Assessment” section.

The concept of discomfort and some elements of dark
game design patterns were used as rhetoric tools. At the
end of this section, these elements are discussed.

Frameworks

The Transformational Framework can be used as a holistic
tool. It has been used by Schell Games to understand the
complexities of a game intended to generate a change

in players. It has been employed with games like Happy
Atoms, designed to “demystify chemistry by giving players
a hands-on way to explore the structure of molecules and
their applications”, or PlayForward: Elm City Stories, which
“aims to reduce HIV exposure in at-risk teens by changing
their skills, knowledge, and behaviors around risky
situations” (Culyba, 2018).

The framework focuses on eight criteria: the higher
purpose of the project, the audience and its context,
player transformations, the barriers preventing such
transformations, the domain or subject-matter, expert
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resources, prior works and the assessment of the
transformations (Culyba, 2018). These aspects are
discussed throughout different sections in this report.
The “Transformational summary” consecutively
presents these criteria in the appendix (p.36).

The project’s higher purpose can be related to several
agents in society, such as food producers, retailers and
consumers, among others. It is unlikely that SUBSYST
can directly affect all of these social and economic
actors. Therefore, it is worth acknowledging that the
scope of the game is directed towards consumers.

Culyba elaborated on the Three Hallmarks of a Trans-
formational Game consisting of intention, transfer, and
persistence (Culyba, 2018). In this sense, SUBSYST was
designed with the intention of increasing the player’s
knowledge about food systems and responsible consump-
tion. To deploy this transformation, the game visualizes

Multi-framework approach. The eight criteria of the Transfor-
mational Framework and the Triadic Game Deisgn worlds set the
structure of the project.
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Triadic Game

Design

Model of reality. The game portrays the relationships between food
production, energy production, and waste management.

the relationships of food production, consumption and
waste management. The value of the game persists if
the intended transformations happen and remain after
the gaming session. An assessment stage was used to
analyze the impact of the game. The results of this eval-
uation are discussed in the “Assessment” section.

In a parallel perspective, the Triadic Game Design
considers three worlds: reality, meaning and play. The
world of reality relates to the domain concepts and
subjects addressed in the game. The world of meaning
refers to the value and messages deployed by the game.
Finally, the world of play refers to the affordances of the
game’s genre and gameplay mechanics. This framework
has been used to analyze Levee Patroller, a game which
teaches about levee or dam failures in Holland, as well as
September 12th, which uses its gameplay mechanics to

Initial

mind maps
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portray the vicious circle between missile attacks from a
military power on a desert-like city, subsequently killing
civilians and engendering terrorism (Harteveld, 2011).
This triadic framework was used to coherently design
SUBSYST. In this case, the world of reality comprehends
the domain of circular economy for food. This subject-
matter was abstracted into a model of reality. The pillars
of this model are the relationships between food, energy,
and waste, which can be seen in the “Relationship
maps” in the appendix (p.49). The world of play, in
other words, the content and mechanics of the game
were construed based on the model of reality. The world
of meaning sees the game as a medium to deploy value or
effect the previously mentioned player transformations.

User research
METHODS AND TOOLS

The user research stage guided several aspects of the
project, from establishing the target audience persona to
the content of the game. Seven interviews were realized
during this period. All participants were asked to use a
new Pinterest account to search for images about certain
topics. All interviewees used the same account.

Two interviews were used to generate collages and a
mental map of the participants’ context, regarding their
lifestyle, consumed media and political awareness. They
were asked to search for images about the following
topics: Free time; media, brands or people that they are
following; sustainable nutrition; eco-friendly; and world
challenges. Please refer to the “Initial image maps
and interview description” in the appendix (p.39).
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Zaltman
Metaphor
Elicitation
Technique
(ZMET)

Discomfort and
dark design
patterns

ZMET collages.
Participants
were asked to
use Pinterest to
gather images
about waste
and sustain-
able food.

Five more interviews were applied using the Zaltman
Metaphor Elicitation Technique. This technique is used
to elicit insights from participants. They were asked to
search for images about a specific topic. Afterwards,
they are required to group said pictures and find
contrasts and relationships between these elements.
This comparison was used to generate a map about the
participants’ mental constructs. In other words, it was
possible to visualize the world views and perspectives
of interviewees regarding the search topic. In this case,
the participants were asked to search images about
“waste and sustainable food”. Please see the “ZMET
findings, collages, mind maps and insight maps” in
the appendix (p.43).

The mental constructs found in the ZMET were
then linked with the model of reality from the Triadic
Game Design framework. The resulting connection
maps would guide the tone, visual style, content and
mechanics of the game. Said “Connection maps” can
be found in the appendix (p.47).

Regarding game design, Grace underlines the
impact that discomfort can have as a semiotic tool.

He elaborates that “the moment of discomfort offers
designers a highly effective opportunity to remind
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players to think. (...) It is most important to understand
that it is an opportunity to effect players. It is an
opportunity to exploit the rhetoric of play” (Grace,
2011). Even though Grace’s concept of discomfort
focuses on taboo constructs, there’s an opportunity of
using the discomfort that doom and in-game cataclysms
may trigger in players.

A dark design pattern is also a concept related to the
influence of media over user reactions and behaviour. In
video games, these patterns are “used intentionally by a
game creator to cause negative experiences for players
which are against their best interests and likely to
happen without their consent”. There can be temporal
dark patterns, such as grinding, which consists of
“repetitive and tedious tasks in order to make progress
in a game” (Zagal, Bjork and Lewis, 2013). Hidden costs
can be an example of monetary dark patterns for websites
or apps wWhere users “get to the last step of the checkout
process, only to discover some unexpected charges have
appeared” (Brignull and Darlington, 2010).

It is important to contrast the rhetoric idea of
discomfort against the nature of dark patterns.
Discomfort can be used to elicit an aesthetic and critical
experience. Such experience may be related to certain
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emotions and feelings, which can be generally labelled
as negative. Yet the design intention is that of inviting
players to reflect. On the other hand, a dark design
pattern seeks to manipulate and harm users.

SUBSYST uses the affordances of these rhetoric and
usability concepts, without the intention to harm the
user. The player is required to click and grind more with
small-scale productions in order to feed the population.
On the contrary, industrial productions require less effort
and a lower quantity of in-game resources from players.
While both production models can trigger events where
players lose resources, it is the industrial system which
has drastic hidden costs, which activate cataclysms.
These are catastrophes which disrupt the system, with
the objective to evoke discomfort and communicate the
consequences of some industrial practices.

4.

Simulations

with a message

&

POLLUTED ENVIRONMENT

Pollution has reached unhealthy levels.
People are getting unhappy.

Public approval gradually goes down.

Incremental
OH. NO! growth in

clicking games

Discomfort as rhetoric tool. Different events and catastrophes can
happen in the game to trigger discomfort and reflection in players.
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Game state of the art

SUBSYST’s core gameplay is about producing, consuming,
managing waste, and adapting to events in the social and
natural environment. Therefore, the game draws elements
from different genres, such as serious simulation games,
management and incremental clicking games, turn-based
tactical games, and strategy games. The project was also
inspired by games for sustainability. A list of the games
mentioned in this section can be seen in the “Game
state of the art references” in the appendix (p. 54).

Darfur is dying is a serious game which represents
the tragic and complex situation endured by refugees
in Sudan. The game is a simulation where players have
autonomy to a certain degree: The objective is to gather
water for the characters’ refugee camp, while evading
militia vehicles. Yet the gameplay mechanics imminently
lead to certain events: Even though the player manages
to gather water, militia raids in the camp are inevitable.
The game thus exposes the precarious situation of
Darfur’s refugees in order to prompt players to help.

SUBSYST takes inspiration from this game, by
presenting an open-ended gameplay, where players can
develop their production and management facilities.
However, a series of cataclysms will inevitably be
triggered. These events disrupt the production systems in
order to convey the game’s messages.

The gameplay mechanics of incremental clicking games
also serve to represent the values of the project. SUBSYST
criticizes and portrays the consequences of unsustainable
industrial production models. Therefore, one of the main
project references comes from Universal Paperclips, a
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GAME STATE OF THE ART

Specializations
in tactical

Strategy games
and managing
resources over

time

web-browser incremental game, where players produce
clips. (Spoiler alert), as the game progresses, it is possible
to produce clips from any material in the universe.
SUBSYST’s economy system was designed after observing
the robust resource flow in Universal Paperclips. An
analysis of this game’s economy system can be observed
in “Universal Paperclips analysis map” in the appendix.

SUBSYST also presents incremental features, however
its design shows progress and information through visual
resources, such as its Ul, the world’s color scheme, and
animated 3d objects. For example, the color palette of
the environment is intended to give information about
the current resources and pollution in the system; for
example, the game world acquires warmer colors when
the amount of produced food is higher than other
resources; when pollution reaches high levels, the ocean
becomes darker.

In the SUBSYST Simulator, it is possible to upgrade
different products. Each one of them has different cost-
benefits or trade-offs. Some may pollute more, while
others may absorb pollution, for example. This feature
was inspired in the specialization system of XCOM:
Chimera Squad. Although both games are different,
SUBSYST uses specializations to offer players different
gameplay strategies.

Other references for the project are turn-based
strategy games. SUBSYST draws inspiration from the
happiness meter in Civilization V, in order to visualize
the public approval of the population, which reacts to
food consumption and pollution levels. SUBSYST also
uses a time-based system to regulate the production
and consumption flow of resources. This was inspired in
Civilization Revolution 2 turn-based system, which limits
the amount of available resources every turn.

Player
choices and

consequences
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Reigns and A Dark Room are examples which include
consequences and events as part of their design. In
the first case, the player controls several monarchs
throughout time. Each queen or king can end its reign
in a peaceful scenario or a catastrophic outcome. These
events happen based on how resources were managed
throughout the game.

A Dark Room has an incremental game structure,
where some events affect the resources of the player’s
camp. For example, if the player chooses to “ignore” the
noises in the camp’s storage room, a lurking creature
pollutes the supplies. Some moments later, a portion of
the camp’s population dies from disease; the population
is important for the production of certain resources.
Nonetheless, if the player “investigates” those noises,
this catastrophe is prevented.

> Lifetime investment revenue report: $162,331

Paperclips: 1,377,763

Business

Ascailable Funds: $ 13,113.00
Avg Rev. persec: § 20534 Procsssors 6
Avg. Clips Sold per sec: 411 i 1
Unsold Inventory: 984

Price per Clip: § 0.50
Public Demand: 566%

Computational Resources

Trust: 19
+1 Trust at: 1,597,000 clips

Operations: 14,000 / 14.000
Creativity: 4,077

Marketing, Level: 10

Cost: § 51.200.00 Quantum Computing

Manufacturing

Universal Paperclips screenshot. Image retrieved from https://
universalpaperclips.gamepedia.com/Universal_Paperclips_Wiki
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GAME STATE OF THE ART / PROCESS

These games inspired the cataclysm system in SUBSYST.
Permanent disruptive events can be triggered based on
the number of certain upgrades. These system disruptions
may require the player to change his or her strategies to
keep sustaining the production and the population.
Games for The list of references would not be complete
sustainability without games representing sustainable futures
andrepresenta- and societies. Tradeoff! is a simulation board game,
tions of society  teaching players about natural capital and ways to
and capital mitigate the environmental effects of urban and rural
development. Once Upon a Tile is a casual puzzle
simulator focusing on how resources may affect
society and life. Block’hood experiments with the
design of neighbourhoods, portraying them as rich
urban ecosystems, vulnerable to decay. SUBSYST 5.
continues the dialogue started by these games by
depicting the conundrum between food, energy and
waste. It illustrates some of the possible implications
Brainstorming

Research and

frameworks

Sustainability values. The paper prototype of the project was used to explore the
affordances of sustainability and food systems concepts as gameplay mechanics.
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linked to industrial and small-scale development.
Consequently, these relationships affect the socio-
natural configuration.

It was important to observe that these games represent
urban villages, infrastructure and city landscapes with 2d
flat-style or 3d low-poly graphics. These visual styles give
infographic qualities to the environments, supporting the
flow of information and gameplay. A moodboard with the
“Visual style references” and style exploration can be
found in the appendix (p.53).

Process

Before the semester started, the project began with a
brainstorming session, trying to identify relevant topics.
The topic of waste and sustainability was chosen, yet a
more precise subject was required. The “Initial brain-
storming” results can be found in the appendix (p.57).
Once the semester started, the research phase began.
Understanding the Transformational Framework and the
Triadic Game Design worlds was essential to structure the
project. In parallel, a deeper investigation to understand
sustainability was underway. After looking at different
leads, the project’s problem, the food and wasted
resources carbon footprint, was identified, as well as
the possible solutions that circular economy for food
can provide. Afterwards, it was possible to determine
initial references of games addressing sustainability. With
this information, the master project programme was
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PROCESS

Relationships Map
(Simplified)

Relationship map. Several factors were involved in simulating a food system. The map
can be seen with more detail in the appendix.

established. The “Program” (p.30) and the “Project

plan schedule” (p.29) can be found in the appendix.
The next step consisted of defining the domain

concepts, which would be embedded in the gameplay.

Relationships:
domain, game-

playandplayer Some of the game’s verbs were manage, consume,
transforma-  produce, maintain, stabilize, circulate, among others. The
tions aesthetic experiences involved consumerism, growth,

investment, and trade-offs. These elements were defined
by the intended player transformations, which at this
point, were targeting the consumer habits of players.
Throughout the project, these transformations were
iterated and instead focused on the players’ knowledge.
These elements were given a structure, using the project’s
frameworks, resulting in the “Relationship maps”

User research
phase

Game

references
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which can be found in the appendix (p.49). These maps
served as game-design documents connecting the actors,
verbs, resources, upgrades, and outcomes in the game.

The user research phase was essential for the project.
The barriers to transform players were defined during this
stage, as well as the communication tone of the game. Two
interviews were done in a language school and five more
were done in a park and a food-bar area in Copenhagen. All
participants, around 30 and 45 years old, were asked about
their game literacy. Some recurring genres were quiz and
strategy board games. This finding would inform some of
the design decisions, such as the level design and Ul layout.

The two previously mentioned interviews served to
map the context of the target audience. The other five in-
terviews were applied using the ZMET. The technique was
useful to visualize their world views, as well as the images
that the participants related to waste and sustainable
food. Please see the “ZMET findings, collages, mind
maps and insight maps” in the appendix (p.43). This
imagery would serve as a reference for the knowledge
depth in the game. An entry level would involve concepts
such as organic vegetables, climate change, organic waste,
and recycled materials. A medium level would be related
to rooftop gardens and chicken raising, while a deeper
level would cover concepts like algae and upcycled waste.
Please see the appendix for the “Connection Maps”
(p.47), where the subject-matter concepts of food systems
are linked to the imagery obtained from the ZMET.

The project tasks would constantly oscillate between
subject-matter research and game design research.
Several games were studied, in order to find game patterns
suitable for SUBSYST’s goals. Some of the games which
inspired the game’s design are SimEarth, Sid Meier’s Alpha
Centauri, Polytopia, September 12th, NitroGenius, and The



17

PROCESS

Finding the
theme setting
and crafting the
paper proto-
type

Availability
and the game’s

output

Initial

prototype

World’s Future. The main references for this project are
described in the “Game state of the art” section.

At this point, Grow a Game cards were used to establish
a setting in coherence with the main verbs of the game. The
“Grow a Game diagram”, with three ideas for world set-
tings and themes can be found in the appendix (p.59).
Presenting these ideas to other game designers from KADK
guided the selection of a near future nautical world theme.
This decision was based on the theme’s appeal and its co-
herence with the project objectives. Then, it was possible to
craft a paper prototype, which was used as a conversation
starter during gatherings with game designers in Copenha-
gen. These conversations led to consider the potential of a
narrative-focused game experience. However, due to the
project’s scope and guidelines, an incremental simulation
game structure was more adequate. The “Paper proto-
type” can be found in the appendix (p.60).

The initial game prototype was planned to be for
mobile devices, using a hyper-casual structure. The
intention was to design a game which could be played
in different daily settings. This goal changed, in order to
save time with compatibility issues with different types
of mobile phones. However, the idea of making an easily
available game stayed. Designing a browser-based game
would wade some compatibility obstacles. Optimizing
the game for browsers would later be important.
PlayCanvas and HTML were potential tools or languages
to build incremental browser games. However, Unity
was chosen because of my previous experience with the
engine and its capacity to build WebGL files for browsers.

Development began. The layout of the game screen
was sketched and a basic food-energy-waste loop was
prototyped in Unity. A set of islands with a city and
production plants was designed using pre-made low-poly
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Initial prototype screenshot. One of the first iterations of the prototype. Farming,

industrial and residential areas were blocked-out in the level.

The logic
behind the core

loop

assets. This constituted the first level design and it was
used to explore the visual style for the game. The Deep
Dream Generator was used to explore a painterly effect.
Nonetheless, it did not fit the personality of the project.
Further exploration led to a newspaper infographics-
inspired visual language. The iconography of the game
was also developed at this point. The “Ul process”
(p.68), “Level design iterations” (p.65), “Visual style
iterations” (p.62) and “lconography” (p.61) can be
found in the appendix.

At this point, the project frameworks reached a more
concrete state. The player transformations and their
links with the game mechanics seemed clearer. Hence,
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PROCESS

First round of

playtests

Balancing and
iterating upon

the core loop

a deeper food-energy-waste loop was prototyped, with
several in-game products and upgrades. A series of
“Programming diagrams” were drawn to comprehend
the logic of the system. They can be found in the
appendix (p.69). These diagrams were used to explain
the project to Michael Schmidt, who provided technical
support for building the game systems.

The results from the first group of playtests implied
that the prototype was partially achieving the project
objectives and the intended player experience. As part
of the playtests, | held a conversation with Christian
Laumark Hansen, game designer of the incremental
game Planet Life. More details about the insights from
this conversation will be explained in the “Playtests”
section. Nonetheless, Christian’s feedback, the playtest
results and a selection of cards from A Deck of Lenses
guided the iteration process for the second prototype.

Machinations was used to iterate upon the game’s
core loop. This game design tool was also used to
balance the variables in the game. After learning the
concepts and functionality of the application, it was
possible to create diagram representations of the core
loop. It was possible to visualize the flow of resources
during runtime or “quick runs” using Machinations
graphs. Quick runs can simulate approximately sixteen
minutes of gameplay (in its free version) within less
than one minute. The “Machinations diagrams and
graphs” (containing an explanation video link, p.76)

and the “Game system spreadsheets” (p.73) with the

variables’ values can be found in the appendix.
Afterwards, it was possible to complete the new core
loop, with a working game economy and a cataclysm
system using these diagrams. Cataclysms are triggered
according to the amount of pollution and a certain
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Visuals and level design iteration. Considering the camera and the visible level of
detail, the environment was simplified.

number of purchased upgrades. The “Cataclysm system
configuration” can be found in the appendix (p.75).
Meanwhile, the latest visual style mock-up was de-
signed. It represented 3d models with an outline shader
and responsive color schemes and textures. The outline
shader improved the contrast and readability of the 3d
models in the game map. The color scheme responded to
the amount of resources and pollution of the game. The
responsive textures, however, were not developed, since
they would have affected the performance of the proto-
type. These responsive elements would change, based on
the most prominent resource in the game. The “Respon-
sive color palette diagram” (p.63) and the “Visual style
mockups” (p.64) can be found in the appendix.
Different builds were made, after balancing the
game several times and performing tests with previous

Final visual

style mock-up

Second round

of playtests
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and logo

Evaluating the

game’s impact

Observations

playtesters. The game was uploaded to itch.io in order to
facilitate tests. More details about this second round of
tests will be explained in the “Playtests” section.
Initially, the game was titled Mainstay Rigs. A robust and
square typography was used for the logo, referencing the

low-poly visual language and frugality values of the project.

Both words are nautical terms, denoting ropes and masts
in ships. The name was intended to connote a structure
maintaining or sustaining a system. However, its perceived
meaning was ambiguous. After combining words related to
the essence of the project, the name SUBSYST was found.
Itis an acronym of “sustainable system”. The “Logo and
naming iterations” can be found in the appendix (p.80).
The final stage of the project involved an assessment
plan. Its goal was to measure the impact of the game,
regarding the intended player transformations. More details
about this stage are discussed in the “Assessment” section.

Playtests

Playtests 1.0

The first round of playtests was performed with three
participants, separately. A questionnaire about the
general gameplay experience was applied after the
gaming sessions.

The overall graphic style had a positive reception.
The game also elicited curiosity in players, in order to
explore its systems. Nonetheless, players found a lack of

Game
designer’s
feedback
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feedback regarding the effects of their actions. Testers
manifested frustration for the lack of clear objectives

and support to understand the game’s rules. Players also
disliked the fact that once resources were depleted, it was
impossible to proceed any further in the game. Testers
would have appreciated it if the game world had more
“life” or animated elements. The questionnaire used

for the “First round of playtests” can be found in the
appendix (p.81).

Christian Laumark gave feedback for the first
prototype iteration. With his comments, it was easier to
identify different design opportunities. The game’s state
was that of a playground, where players could develop
their production stations in different ways. Seeing the
game from the player’s perspective, it was interesting to
have several options, such as products and upgrades,
where it was possible to spend in-game money.

Nonetheless, at that moment, the learning curve of
the game was too steep. It presented players with many
challenges from the beginning. This meant that a slower

MILESTONE:218U16500)
2173506000

MILESTONE:|862872980)]
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Growing too fast? During playtests, resources increased too fast or
too slow. Balancing variables was essential to deploy the intended
gaming experience.




20

PLAYTESTS

and controlled pace could have benefited the game. Also,
there was an opportunity in linking the public approval as

a reaction to the player’s actions.

After this initial round of feedback, cards from A Deck
of Lenses were used to guide the prototype iteration.

As mentioned before, players had several options to
choose from, many of which did not impact the overall
emergence of the game. The Lens of Meaningful Choice
presents the questions: “Would more [choices] make
[players] feel more powerful? Would fewer make the
game clearer?” (Schell, 2008). The objective for the next
prototype was to reduce the number of choices, while
keeping those which had a meaningful impact.

This first lens is compatible with The Lens of
Simplicity/Complexity, which asks: “Is there a way [in
which the] innate complexity [of the game] could be
turned into emergent complexity?” (Schell, 2008).
Reducing player choices seemed to reduce the

Design iteration

g P B

Meaningful choices. After the first round of playtests, it seemed that the different food
products in the game could provide meaningful choices for players through different
costs and benefits.

Observations

opportunities
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complexity of the game. However, the use of meaningful
choices, together with the cataclysm system’s disruptive
properties would add a layer of emergent depth,
requiring the player to adapt to new situations.

Finally, The Lens of Time asks: “Would a hierarchy of
time structures help my game?” (Schell, 2008). The next
prototype would include a time feature, slowing down
the flow of resources and increasing the time available to
inform players about the changes in the system.

Playtests 2.0

Players from the first round found it pleasing to see
environmental animations and music in the second
iteration of the prototype. They also appreciated the
implementation of a tutorial.

This round also served to assess the coherence of the
game with the model of reality. One of the key aspects of
circular economy for food is to keep materials in use. This
was reflected when players found the usefulness of waste
as a resource to sustain their system.

An element which intensified the gameplay experience
for players were the cataclysms; for example, one of the
players panicked when the system was disrupted and the
resources started going down.

On the other hand, the tutorial can be improved
by explaining more details of the game, such as how
the color scheme represents the status of the system.
Another opportunity to improve the design is to find ways
where depleted resources avoid a dead-end for the game.
This could be fixed either by adding a restart button or
by giving a minimal amount of free resources every few
seconds, making a less punishing experience.
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Studying player strategies was useful to identify
ambiguous elements in the game. For example, the
properties of biogas were designed to generate a positive
outcome in the game. A player tried to build an “algae
empire”, but once the biogas upgrade was purchased,
his system was affected in a negative way. Such events
generate the following questions: Are these situations
coherent with the game and the model of reality? Is there
more potential in these disruptive components? Which
upgrade combinations become buffs and which ones
become nerfs in the system?

Another player had a strategic playstyle, consisting of
purchasing upgrades at a slower pace. He was able to
have control over the flow of resources. This playstyle
prevented certain cataclysms from appearing, since
the player did not reach the thresholds to trigger these
events. This brought the questions: How could some
cataclysms be triggered, regardless of the player’s pace?
How to reward players who develop their system with
small-scale and sustained growth?
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Playtest screenshot. Some players did not understand the color
feedback of the map. However, a darkened sea was successful in
conveying the idea of a polluted system.

Food, energy,
and waste
management

stations
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One last observation worth mentioning refers to the
power of disruptive elements to break some monotonous
activities. For example, if the demand for certain products
shifted during the game, player strategies could be
disrupted, adding more layers of emergent play.

SUBSYST Simulator

The SUBSYST Simulator is a web-browser incremental
clicking game. It takes place in a fictional maritime
urban region. The player takes the role of a regional food
producer. Feeding the population and developing food
production are essential tasks, while moderating their
impact on the wellbeing of the environment and the
society. Thus, the links between food, energy and waste
are critical.

Please see the “Current prototype” screenshots in
the appendix (p.122). The game includes a tutorial and
can be played online in the following link:

SUBSYST Simulator

https://eplundare.itch.io/subsyst-simulator

The region has food, energy, and waste management
stations, where it is possible to produce or process
resources in a small scale and an industrial scale. Clicks
are required for small-scale production, while industrial
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SUBSYST SIMULATOR | ASSESSMENT
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Upgrades. Players can develop the production or management stations, in order
produce or process resources more intensely.

productions automatically generate resources. It is

possible to intensify the yield of both types of production.

Each station has purchasable upgrades as well.

The food station can produce chicken and beef,
vegetables, insects, and algae. Each product has a
different ratio of cost-benefits. For example, chicken
and beef produce high amounts of food and pollution,
while algae produce lesser amounts of food and reduce
pollution. Some upgrades include chicken coops,
artificial fertilizer, cricket shelters, and industrial algae
ponds. The energy station can produce oil in exchange
for money. It is possible to transform its infrastructure to
produce biogas instead. The waste management station
controls the garbage collection, recycling, composting,
and upcycling processes of the region.

Population,
money, and

public approval

The news and
cataclysm

system

System status
and the color

scheme

KA4 MASTER PROJECT REPORT. SPRING 2020

The game has a time structure, determining the
pace of food consumption. In this case, the population
purchases food every seven seconds, giving money to
players and generating waste. The population and the
public approval gradually grows as food is consumed.
However, the population dislikes high levels of pollution.

Players may trigger cataclysms, which disrupt the
game’s system. As some variables increase, news are
published in The Sower, the game’s local newspaper.
Its purpose is to warn players of possible catastrophes.
Some cataclysms may happen if the same variables
continue increasing. These events may, for example,
affect the yield of food production or the cost of energy.

The game has a responsive color system. It is
designed to give feedback to players about the status
of resources and pollution levels. The color scheme
changes depending on whether food, energy or waste
management is the most prominent activity in the
system. As pollution levels rise, the sea becomes darker.

Assessment

A series of tests were implemented to assess the impact
of the game on the players’ knowledge. These evaluations
consisted of three stages, each one performed during

a different day. The initial stage involved a first
questionnaire to measure the initial knowledge of testers.
The second stage consisted of a gaming session, lasting
for a minimum of thirty (30) minutes. The last stage
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ASSESSMENT / FUTURE IMPLEMENTATIONS

involved a second questionnaire in order to assess the
possible changes in knowledge.

The sample for the tests consisted of eight participants,

between 21 and 30 years old. 50% of them play board
games or video games on a daily basis. 37.5% often play
games. 12.5% rarely play games.

There are three main assessed sections in the question-
naires. They pertain to sustainability, the relationships of
food-energy-waste, and sustainable food productions.

The questionnaires also have other sections about
the participants’ opinions about society, their gaming
habits, and the actions or events they experienced during
their gameplay session. These other sections were not
assessed, since they did not provide information to
measure changes in knowledge. The complete data and
a guide to interpret the result charts can be found in
the “Assessment results”, in the appendix (p.82).

. Upcycling waste

. Recycling plastic

. Composting organic waste

Knowledge test. In this example, players were asked about the least sustainable pro-
cess between composting organic waste, recycling plastic, and upcycling waste. Before
playing the game, one tester (12.5% of the participants) answered “recycling plastic” (as
shown in the chart to the left), which is the correct answer. After playing the game, five
more testers chose the right answer. Therefore, there was an improvement of 62.5%.

Analysis of

results

9.
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The analysis of results has a simple level of depth.
Future assessments could involve a larger number of
participants, as well as a deeper analysis.

Eight participants completed the full test. The results
of the second questionnaire showed that there was
an average improvement in correct answers of 30.6%,
compared to the first questionnaire. That means, that in
average, 2.45 testers (out of a total of 8 testers) improved
their results in the last stage of the test. For this kind of
evaluations, an improvement of 25% or more can reflect
a high significance in knowledge improvement.

Five questions (out of a total of eleven) showed a low
impact significance of 12.5% or less. These questions
(3a, 4a, 5a, 1c, and 2¢) can be found in the “Assessment
results” in the appendix (p.82).

Future implementations

Playtests and the assessment stage provided insights
about areas of improvement for the prototype. Within
the time frame left before the examination, the
following tasks will be performed: Fix the knowledge
units which convey ambiguous information in the
game; rearrange the position of resources in the user
interface for improved readability; add environmental
animations, such as birds or factory emissions; explain
the meaning of the color scheme in the tutorial;
decrease the possibility of dead-end gameplay; and
add a tutorial-skip button.
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10.

Learnings

The Transformational Framework provided a general
structure for this project. However, because of the lack
of areal client, it was challenging to determine a specific
problem and define the intended player transformations.
For this reason, the SUBSYST project required a prolonged
research phase. After gathering a profuse amount
of information about sustainability and the circular
economy for food, using a multi-framework approach
proved to be fruitful. The Triadic Game Design worlds
served as connectors between the subject-matter, player
transformations and gameplay.
Once the general structure of the project was laid
out, the Zaltman Metaphor Elicitation Technique was
a key element in the user research process. With it,
it was possible to fill in the content of the game and
define a recognisable visual and game language for the
target audience. It was an enlightening process which
uncovered insights about how the ZMET participants
understand sustainability and its relationship with food.
Regarding the iteration process, one of the most
important learnings from the project was the importance
of finding the right design tools at an early stage. SUBSYST
Simulator has a complex system of variables, products
and upgrades. Prototyping and iterating inside Unity was
a very slow process. Using Machinations to design and
balance the game’s incremental economy from an earlier
stage could have accelerated the production phase.
Balancing the game’s economy was a critical aspect
of the project. The flow of resources and its implications
in the game had an impact on the way in which players
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interpreted the game. Playtests unveiled information of
how players interacted with the game and construed the
messages of the game. In this sense, it was interesting to
explore the affordances of incremental games to convey a
narrative of sustainability.

Since SUBSYST was designed with the intention of
generating a positive transformation in players, one of the
challenges of the project was about harmonizing play and
its fidelity to reality. This dilemma was approached by de-
fining design objectives, thus determining what elements
were critical to deploying the desired user experience.

Based on the results of the assessment stage, it was
interesting to observe that gameplay sessions of at least
thirty minutes can generate a change of knowledge in
players. This starts to give some insights on how the
affordances of a simulator incremental game can impact
players in a meaningful way.

&

INSECT OUTBREAHK

The insects have escaped from your farms!

TRYTO
CAPTURE THEM

Deploying meaning. The systems in the game had to be adjusted
coherently in order to correctly convey the intended information and
the project messages.
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11. Conclusion
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Knowledge structures. The incremental mechanics and the systems in SUBSYST served
as knowledge structures, carrying information about sustainability and food systems.

The SUBSYST Simulator was designed for this master
project. It explores how an incremental game can portray
the challenges of sustainable societies and food, as well
as how this kind of games can transform players. Thus,
the project has been developed within the context of the
UN Sustainable Development Goals.

Sustainability and food systems are subjects which
involve several factors, such as types of food, producers,
governments, consumers, greenhouse gas emissions, etc.
The circular economy for food considers these elements
and proposes ways in which production processes
can regenerate the environment and reduce pollution.
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SUBSYST incorporates these notions and presents a
cyclical relationship between food, energy and waste.

The complexity of these subjects also resides on
how audiences interpret messages for climate action. A
barrier which can alienate people is a narrative of doom
and hopelessness. Therefore, the game portrays ways in
which food production can become efficient and friendly
with the environment.

In a complementary way, the power of discomfort
can be harnessed to elicit reflection in users. Thus,
players can trigger catastrophes and doom in SUBSYST,
if certain decisions are made. To increase the odds
of these moments of reflection to happen, the game
uses elements from dark design patterns. The game is
designed to hide the natural and social costs of industrial
production, making it seemingly easier to accelerate the
economic and food production development, without
considering its consequences.

The Transformational Framework was useful to
configure the general structure of the game. This was
complemented with the Triadic Game Design. This multi-
framework approach made it possible to intertwine the
subject-matter concepts with the gameplay mechanics,
which served as units of knowledge and meaning.

The user research phase increased the depth of the
project. The use of the ZMET was indispensable to
support a vast number of design decisions.

Understanding how different gameplay mechanics
could be combined to fulfill the project’s vision was
a substantial challenge. In this way, a set of elements
from simulation, incremental, tactical, strategy, and
sustainability games were chosen. These components
converged to design the SUBSYST Simulator. The
core loop of the game consists of purchasing energy,
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producing food, selling it to develop production, and
managing the pollution levels. The economy, upgrade,
and cataclysm systems became the core knowledge
structures of the game.

The playtest assessments provided key information to
approach the research question. Is it possible to inten-
tionally elicit knowledge transformations in players with
a simulation incremental game? The assessment results
showed that a thirty-minute experience with the game
can elicit a transformation in players. It is interesting
to observe the affordances of an incremental game like
SUBSYST. The seemingly simple interaction of clicking
buttons to increase numbers can become meaningful
and, together with other game features, serve to deploy
knowledge about complex domains, such as sustainabili-
ty, food systems, and circular economy for food.
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Project plan schedule

Jan Feb Mar Apr May Jun

27 03 10 17 24 02 09 16 23 30 06 13 20 27 04 11 18 25 01 08 15...
O— — — —. Read theory and
o———————————.Polish

case studies
" o i Fix bugs
( '— -_— —. Find sustainability problem .
i O'. Build! Does it work? . Build! Does it work? Graphltis
O- —. Research audience Gameplay
— — — — —. Fixb
. Set Triadic Design guides O_ BHED

Preproduction: O- S _O_ = -. Assessment gﬂm

Surveys ;
Paper-prototypes Follow-up i
Visual references O' | i -. Prepare Support June
Gameplay refs. assessment PP
Contact audience .
. Skype Alessandro . More report Surveys and tools . :13":;-0'" .
ay Exhibit.
Initial Unity iterations End
: Finish Report! June
O— Playable alpha O' _. Rermte praphics 9-
Grayboxing 2dspritgs O— —.
Core code 3d .mod_els .
Camerd Animation Exhibition plan Presentation
ul R & exhibition

. Outline report

O— —.— —‘ —_ —.Tweakpllay O_ = g == _. Fix bugs
Level disign O — O — @secon

Gameplay assessment?

. Research and ideation Preproduction . Production . Playtests . Report & other . Hand-in & exam

Initial plan. Several aspects changed during the project. The research and game design phases took longer periods of time.
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Alexis Emmanuel Lozano Angulo

KA4 Program
Transformational game

Motivation

Design embodies two ideas for me. First, it is a praxis envisioning possible
futures. Then, it is also the manifestation of ideas into artifacts. Once
these tangible objects come to life, they can be explored by people. This
interaction reminds me of the act of contemplating a sculpture. There’s an
underlying feeling of playfulness, expectation and curiosity within every
step around the object. This artifact has something to offer and the
user-spectator is invited to discover its meaning.

Designing a game involves drawing a “magic circle” in real life and/or in
digital space. There, players give life to an alternate reality with different
rules and meanings. What if this fictional scenario was a model of reality?
What are the affordances of a game, strongly linked to reality? How can
gameplay mechanics deploy value beyond play sessions?

I'll be working on a transformational game as my master project. The
subject of this project will be sustainability and its possible solutions to
aid the world. The attention will be centered around Goal 12 (Responsible
Consumption and Production) of the UN Sustainable Development Goals.

It is an interesting opportunity to combine my graphic design background
with what I've learned throughout my master education. My challenge will
be to design an opportunity-space, which deploys knowledge and
motivates players to change their behaviour or disposition towards
responsible consumption.

06/02/20

The project also represents an opportunity to learn about user research,
data-collection and interaction design. My expectation is that this will
enrich my current set of competences. Hence my work could be attractive
for game development companies focusing on non-entertainment games.
Other design companies focused on product or service design could also
be interested. The scope and project constraints will involve a
decision-making process, which could improve my art direction skills.

Project description

I'll design a transformational game. The gameplay mechanics will be
tightly related to research on sustainability solutions and understanding of
the target audience. The objective is to encourage player transformations
and enable their persistence beyond the gaming sessions.

An assessment phase will be intrinsic to the project. Studying the different
states of players, before, during and after playing the game, will be
indispensable. This will support the evaluation of the game’s impact, to
understand whether player transformations happened or not.

The resulting artifact will be a mobile game, in order to broaden the
accessibility of the product. Therefore, performance and optimization will
be essential criteria for the selection, development and implementation of
game assets. Intuitive interaction and readability will be other design
guidelines for the game interface and gameplay mechanics.

My role will focus on designing gameplay linked with Goal 12. My parallel
role will be to ensure that the visual style coherently unifies the game
design and supports the user experience. The development of game
assets (low-poly-looking 3d or 2d objects) may be limited, due to the
scope of the project. Therefore, a mix of original and pre-made assets
could be present in the final product. The possible selection and editing of
premade assets will be important to maintain the coherence of the visual
style and the gameplay experience.
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Research questions

Research question: Can | design a game that has an impact on the
behaviour of players, within and after the game sessions?

Branching question 0: What are the affordances of gameplay mechanics
to address sustainability solutions and impact the awareness and
behaviour of societal agents?

Branching question 1: What is the effectiveness of a transformational
game in changing a player’s behaviour towards persistent sustainable
actions and lifestyle?

Branching question 2: How can a transformational game provide a playful
digital space to address responsible consumption and production?

Methods and frameworks

The project will involve a multi-framework approach, considering the
Transformational Framework, by Sabrina Culyba and the Triadic Game
Design, by Casper Harteveld. An assessment of playtests will also be used
to analyze the impact of the game. An iterative design process will be
used to develop a playable prototype.

The Transformational Framework will help me understand different
criteria, in order to transfer value from the game to the players and enable
the value’s persistence outside the game. It considers eight critical
questions needed to design a game which transforms players:

What is the high purpose of the project?

Who is the audience and what is its context?

What are the intended transformations?

What are the barriers, blocking these transformations?
What is the domain or subject-matter?

A WN =
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6. Who or what are the subject-matter expert resources to validate
the content of the game?

7. What prior works (games or other media) address the
subject-matter?

8. How to assess whether the players were transformed or not?

The Triadic Game Design considers the relationship of three worlds:
reality, meaning and play. This framework will guide me in how to link a
subdomain of sustainability (reality) with the intended value or player
transformations (meaning) and the gameplay mechanics (play).

A series of surveys and interviews will be employed to assess the intended
transformations in the target audience. These will be used before, during
and after the playtest period.

Expected results

The result of the project will be a playable prototype for mobile devices. It
will contain a core gameplay loop related to sustainability and player
transformations. A quick-guide will have been established to guide the
visual and game design of the product.

There will also be an analysis of the game’s transformational
effectiveness. Such assessment will involve collecting qualitative and
quantitative data from 10 to 20 players from the target audience.

This pilot project will establish the ground for future development and
collaborations with possible stakeholders.
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NitroGenius (2002). (Non-entertainment game). Gameplay: role-playing
game for integrated nitrogen. Stakeholders: Government, Industry,
Agriculture, Society). Policy-making game about solving the problem of
pollution and societal and economic factors related to nitrogen in the
Netherlands, while maintaining the GDP.
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Splash! (ca. 2002) (non-entertainment game) Gameplay: Resource
management and simulation models strategy game. The players manage
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the space and planning of a river basin area, while considering social,
economical, hydrological and ecological processes.

The World's Future (non-entertainment game). Developer: CRS & IIASA
Gameplay: social simulation, where players adopt leadership roles.

Target group: public administration, ngos, policy makers, youth

This is the world we model in The World's Future — a world in which
achieving one goal sometimes comes at the cost of another, and where
sometimes it serves to boost another. This simulation, which incorporates
the 2030 Sustainable Development Goals, empowers players to experience
how interconnected the global goals are and what the consequences are
of their decisions. https://worldsfuture.socialsimulations.org/#about

nlvlru '\I\l l




33

APPENDIX

KA4 MASTER PROJECT REPORT. SPRING 2020

Tradeoff! (non-entertainment game). Developer: Natural Capital Project
Gameplay: simulation board game. Teams place development pieces (e.g.
hotels, farms, port expansions, roads). Between rounds, teams are
introduced to the tools and concepts of natural capital and ecosystem
services. Teams then make decisions about replacing development pieces
and adding other conservation pieces to help mitigate the costs of
development.

Target group: everyone, public administration, local communities, farmers,
educators, sustainability professionals

Tradeoff! operates on the premise that if we can bring more information
about natural capital into decision-making. The game is a simple,
introductory way for players to interact with the potential trade-offs and
synergies between traditional development and natural capital values.
https://games4sustainability.org/gamepedia/tradeoff/
https://naturalcapitalproject.stanford.edu/discover/our-training-program#
tradeoff

In Other Waters (entertainment game). Developer: Jump over the Age
Gameplay: Adventure, indie game where the player takes the role of an Al,
guiding a xenobiologist, “as you dive deeper and explore an underwater
alien landscape. The planet’s unique life, and its dark history, are yours to
uncover and the bond between you and Ellery will be tested by the secrets
you learn. Through this shifting narrative, In Other Waters asks questions
about the nature of “natural” and “artificial” life, and investigates what it

KA4 Program 2020

means to be a human in an epoch of extreme environmental destruction.
For life to continue, it must change.”

https://store.steampowered.com/app/890720/In_Other_Waters/

Once upon a Tile (non-entertainment game). Developer: We are Muesli
Gameplay: A (not so) casual puzzle life-sim. Uses tile-matching puzzle
mechanics to ease the approach to the theme of sustainable development
and its social consequences.

Target group: Everyone

The player’s goal is to evolve and preserve life and universal wellbeing on
the surface by generating appropriate resources and dealing with the
complex consequences of her/his actions.
https://games4sustainability.org/gamepedia/once-upon-a-tile,
https://www.wearemuesli.it/out/
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References added after 06-02-20

Block’hood (game-for-change). Developer: Plethora-Project. Gameplay:
Neighborhood-building simulator that celebrates the diversity and
experimentation of cities and the unique ecosystems within them. Budding
city planners will have access to 90+ building blocks to arrange and
combine and to create unique neighborhoods and discover the
implications of their designs.

The game will embark on a story of ecology and understanding as
additional resources are always needed to unlock new blocks,
configurations, and combinations to create more prosperous
neighborhoods.

Throughout the design process, players will need to avoid the decay of
their city blocks by making sure each unit doesn't run out of resources and
become a strain on the complimentary units around them.

http://www.gamesforchange.org/game/blockhood/

KA4 Program 2020

Caduceus (game-for-change). Developers: Fablevision and MIT Education
Arcade. Gameplay: a medicine-themed fantasy world, where you take on
the role of young healers.

As they solve scientific puzzles, tweens experience the same hurdles that
real doctors and scientists face in their work. They are challenged to track
down the source of the disease, isolate its causes and mix and match
ingredients to find a cure. As kids conquer each of the game levels,
portions of their sponsors’ pledges are unlocked and donated to Children’s
Hospital Boston.

http://www.gamesforchange.org/game/caduceus

Bioharmonious (game-for-change). Developers: Amanda Dittami, Anthony
Sixto, Blair Kuhlman, Craig Deskins, Cewargis Eniva, Matthew Farmer.
Gameplay: Resolve the desolation of the balance between a nature planet
and machinery planet.
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http://www.gamesforchange.org/game/bioharmonious/

A Game Dev Story (entertainment game). Developer: Kairosoft. Gameplay:
Manage a game dev team to create a successful game (sell more than you
spent doing it). Pay attention to the cost-benefits parameters.

Y1 M4awW2" $330.0K

=fi o)
Select Genre 1/1 ]
) Skill Pop Cost

Table NEW $20.0K
Adventure  NEW $50.0K
Racing NEW $80.0K
Trivia NEW $30.0K
Puzzle NEW $30.0K
Educational NEW $20.0K

Combo with Pirate First Try

Yr Profit $-170.0K

KA4 Program 2020
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Transformational summary

@

Transformational Framework AUDIENCE 3

1. Higher purpose The Relaxed Strategist

2. Audience

3. Transformation e 30-45 vears old. Socially active, married

/.. Barriers or living with partner

5. Domain e News consumer. Basic to medium notions about

6. SME. sustainability. Attentive to politics and global affairs

7. Prior Works e Experience: Strateqgy games, quiz games, competitive

8. Assessment and party video games, fitness video games

@ @
HIGHER PURPOSE ) TRANSFORMATION )
Achieve responsible Knowledge transformation
Consumptlon 1In cities 1. Create and deepen knowledge about food systems:
. ’ a. Relationships in sustainable food system + food waste

y 3‘;’;"‘153 ,fgg:’t';‘;gf’fgﬁ ;hs‘;srfégf;""s""’s b. Relationship with other world challenges
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BARRIERS

Player barriers

e General: Misinterpretation, skepticism, b/w simplicity

e 5D’s: Distance, Doom, Dissonance, Denial, iDentity

e Game literacy: Lack of experience with game genre

¢ Lifestyle: Love meat, other world issues, attention
focused on personal issues, expensive, non-sustainable
lifestyle, “superficial” sustainability

®

/

DOMAIN

Sustainability and food systems

e Food systems: Actors, critical factors

e Circular economy for food: Regenerative, reduce
pollution and waste, social and natural well-being

e Responsible consumption: Products’ carbon footprint

@

/

DOMAIN

Sustainability and food systems

e Food systems: Actors, critical factors

o Circular economy for food: Regenerative, reduce
pollution and waste, social and natural well-being

e Responsible consumption: Products’ carbon footprint

=

/

SME

Subject-matter experts

Ellen MacArthur Foundation

UN Environment

UN One Planet Network

Food and Agriculture Organization of the UN
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PRIOR WORKS

References

¢ Sustainability games: Tradeoff!, Block’hood, Once
Upon a Tile

o Incremental games: Universal Paperclips, A Dark Room

e Simulation games: September 12th, Darfur is dying

e Strateqgy games: Civ Rev 2, Civilization V

@

/

ASSESSMENT

Transformational assessment

Test invitation

Before and after questionnaires

Game session: Minimum thirty minutes
Organization and analysis of results
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Initial image maps
and interview description

The images gathered in the maps were retrieved from
Pinterest and different websites.

Initial image map (“Anahita” and “Aradh”):
The participants were Iranians, approximately 45 years
old, and living in Copenhagen. They were asked to search
images about five topics, using a new Pinterest account:
free time; media, brands or people that they are following;
sustainable nutrition; eco-friendly; and world challenges.
The following persona characteristics were drawn from
these participants’ searches: They enjoy social gatherings
with friends; they follow news platforms like CNN; they
link sustainable nutrition with healthy food; they see
technology and remote work as tools or ways to help
the environment; and they are concerned about war, the
political agenda of the United States, and religion.

KA4 MASTER PROJECT REPORT. SPRING 2020

Anahita (married)

Nationality: Iran

Age: 39

Occupation: Programmer
Games: Ring Fit Adventure
(Nintendo Switch)

https://www. youtube.com/watch ?v=WISHWiCL fA

e Note: It took a while to think
about sustainable food, as well
as to understand what I meant
by eco-friendly

e Note: “People from outside
have other concerns than GW”

Aradh (married)

Nationality: Iran

Age: 39

Occupation: Programmer
Games: Ring Fit Adventure
(Nintendo Switch)

https://www. youtube.com/watch Pv=\WISHWiCLfA
e Note: “The challenge is not
climate change, it is people.”
Free Time: board games, party, barbaque

I'm following: tech, news,

Sustainable Nutrition / Food: diet, picky, fat
World Challenges: plastic

Eco-Friendly: global warming, stupidity, islam, politics,
non-plastic toys
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THE FAGE YOU MAKE WHEN YOU GET
IN TROUBLE FOR WHAT YOUR SIBLING DID. 1\

Free Time

Free Time (Anahita and Aradh) I'm Following (Anahita and Aradh)
FUN BBQ LIVING ROOM FAMILY/BROTHER
FOOD/CAKE NETFLIX/TV MAKE UP NETFLIX/SEX
BOOKS PARTY FOOD/PASTA EDUCATION
PLAY BOARD GAMES POLITICS FOOTBALL
NEWS
TECH/PHONE
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10 HEALTHY
MEALS FOR
ADULT PICKY =
EATERS

€ |r v "
A 5 g
: 3
{8 a |
» - BEFORE AFTER
=\ : P 1 »

S

CLASSIC
GREEN BEAN F
CASSEROLE

s s
i
g

i“

STUPID PEOPLE
ARE LIKE GLOW
STICKS. IWANTTO
SNAP THEM AND
SHAKE THE SHIT
OUT OF THEM
UNTIL THE LIGHT
COMES ON.

1- 1 25LNOYING
World Challenges HORRIBLE

what NOT to do
when traveling in

OIGEN

from the few! 4
O Allah make me |
© from the.lew!"

Sust. Nutrition / Food (Anahita and Aradh)

VEGETARIAN PIZZA PICKY EATER

GLOBAL WARMING FAT

HEALTHY FOOD/GREEN/ PLASTIC

MEAT & FRUIT HEALTHY DIET/GREEN/
MEAT & VEGETABLES

World Challenges (Anahita and Aradh)

CHINA ISLAM

TRUMP WORK/HORRIBLE BOSS

ISLAM/RELIGION CLIMATE CHANGE
STUPID PEOPLE

WAR
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Eco-friendly

- ‘

TTTTTTTTT

'HOW TO MAKE
HANDMADE PAPER
TERIALS

FROM RECYCLED MA

Eco-friendly (Anahita and Aradh)

HANDMADE PAPER AIRPLANE/
SOLAR PANELS PLASTIC
VEGETATION ELECTRIC CARS
WATER REMOTE WORK

ANIMALS BEING SINGLE
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ZMET findings, collages,
mind maps, and insight maps

The images gathered in the collages and maps were
retrieved from Pinterest and different websites.
Interviewees were asked to find images which they
related to waste and sustainable food.

40+ ¥

VEGETABLES

Jan THAT GROW
o Nationality: Scandinavian IN SHE

(Norwegian) : ’
Age: 42 “

Occupation: IT
Strategy board games, quiz

games: Risk, Trivial Pursuit Food Rooftop Seaweed salad
Family man: 3-4 children Reci
y 3-4 garden food D
Note: Aware of Eresh garden “I eat with my eyes
. »n
produce-consume-dispose and My Hoatly
*  Searches: Seaweed salad, fish waste, chicken raising,
rooftop terrace, rooftop food garden
Grow
vegetables
Chicken Chicken
raising raising Fish waste  Spices, curry
Fish smell (bad) Grilled fish
Fresh herbs,
coriander, thyme
Leftovers
What do we do

Metaphors. These are the objects or sensations which Jan associated with the images he found.
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Copines (2f, 2m)

Nationality: French
Age: ca. 30
Occupation: Marketing,
Technicians (diagnostic tools
and electric lines), Engineer
(nuclear power)
¢ Board games: Pandemic,
Scrabble, Catan. Video games:
Mario Kart, Call of Duty, Forza
e Note: Searches focused on
consumption, green, gaspillage

+ Searches: Gaspillage, waste, recyclable, bee, vegetable,
fruit, plastic free

FORZA

MOTORSPORT.

MODERMN WARFARE
e

5 b

KA4 MASTER PROJECT REPORT. SPRING 2020

=

| THESE PRODUCE BAGS

\_AREA SMALL CHANGE /Il

' MANGER C’EST
Ao

= %

AT £

GASPILLER C’EST

Collage. These are the images which the French couples related to waste and sustainable food.

. Reusable
Plastic free items Sponge
Recyclable Plastic free
Humidity
Water
Trash Gaspillage S
explosion (waste)
“Don’t take a lot =! Supermarket
of food if you are products
not gonna eat it” |
=! Meat!
Bad smell, trash “Mmmm :P”

Metaphors. These are the objects or sensations which the couples associated with their selected images.
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Pandemic Eatan
Risk
Trivial Scrabble —
Pursuit i
Strate Mario .
S s ¥ Puzzl Kart - Fresh V\?srt]
Educ?;ion Quiiz \ V. uzzle /‘ Fresh herbs  Salad asie
Racing call of Vegetables
: Board a0
Football Politics Netflix Games / Liugy /\’ Organic
\S ts \ Video _—» Action Recipes  Seaweed Useldss  Waste
OXiS e
P NewsR /‘ Games Shooter R(;ggté)p
Make-up 5 Garden Waste
Media i
Books F Chickeri — f Consume/ ~7 Useful/
’ \ Fee g\ Hioiie ﬂ Eat valuable
Lving . — T1me Grown
Raory / / Food Recyclable
Parties/ h
BBQs Parks/
MFOT(dt Industrial/
Non-Danes are USER Thoughts ———— Chemical/
feel there Artificial S ket
are more MIND PELMATKE
pressing issues Vegetable Fertilizing
than Climate Machine
Change \ War/ Real!
Iran (._—-——Conf:;ctl Sustainable Natural e
0i Organi
doul i ganic
Trump Politics/ /v Food & Consumer Community — Products
. .~ People World Food Waste Habits
Stupid people \ s Expensive
are the Challenges I\ Plgstic
problem Meat free “The Bee”
Reusable
Religion - Feelings —
[ \ * Relatedness
Islam Pand i Workplace Sweetness
atgemc \ What do I eat with
) e Forsii we do with my eyes and
hia Remote (t})gsl;s g the waste? Rotten/ my mouth
work / Smelly l Freshness
Trash J Spice/
explosion Bad fish Flavor/
Grilled

ZMET Mind map. Map elaborated based on the concepts and metaphors found during the interviews.
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Grow your
own vegetables
or raise chickens

Useful and valuable
handling of waste

)
)

Sustainable

)

1: Grow food
2: Consume it

Thoughts ——>

3: What do we
do with waste?
Machines,
synthetic fertilizers...
T Unhealthy food
Natural and local
vegetables
are better than
supermarket stuff

Food &
Food Waste

Habits: Put in your
plate what you’ll eat.
Don’t waste ( J

Comimunity organization
to trade organic products

N

Feelings

Bad smell,

smelly fish

\
\ s

AY)

7 S/
Organic products
Habits: Reuse can be expensive

L and buy plastic-free

products

I eat with
my eyes and
my mouth

Mmm!

,_E_\Meat!

Ilove eating
chicken

ZMET Insight map. Map elaborated based on the ZMET mind map.
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Linear

METAPHOR CONNECTIONS MAP No longer
Food Systems o d fecgiugrgsfor
an
Level 1. Entry point : other GHG /' Hard-to-
Level 2. Deeper level Riquites War/ L China recycle
vel 2. Deep fmore water  Conflict/ T > USA—
o Actors B y Mixed /
Iran Qil/ Trump Landfill : Land/water
Politics/ \ plastics pollution
olitics / Unused
Danger to People organic
Health/ P Wasted wgaste /
Environment edible food Trash
“~_  Ssoil epr05|0n
I degradation 0
Work-
1 Artificial Met Ao, One-time- “59
. a. R Fossil - place Waste— Plastics
Greenhouse energy Supermarket EEE
gas emissions

. Chemical Consume/ Wasff il

Politics/ inputs Eat sepggpron
Zero-
People mﬂdh |
U tainabl Food f . waste  organic waste Fish
nsustalnabic —— ood lor Habtts —___, Plastic- & other organic Waste Alternative
livestock ﬁ cities and free by products plastic
"\ Grown outside S

; ﬂ Food \
economy Ve i @ sustainabl

W _~" for food bv products
POllClES Negative ‘ ., food desng:. \ d)
tput:
ou Pu s produce : ]/ \ Algae Bioenergy
Fresh ecologic 1o N
w Al Biofuel
Circular vegetables gae ) iofue
P05|t|ve £COnoIny Regenerative Local
outputs for food @ (and local) organic trade | === OTHER WORLD
(Clool®) . Uban  community | O' CHALLENGES
Home / farming
Agro- -~ Social
T /Grown ecglogy Environ- ookl

Vertical Food Multi—species ik 5 1 ment\E

garden Aquaponics : nternational conomy
Research Smallholder livestock China economy
R.:oftél,p farmers .’ and pandemic Food,Eni{rgy
coimen 00 i .
= Garden  Chicken ¥§ e Religion securnty (’Jhmate
Raising ro0o seooucess Islam Water

@ Algae
@Upcyclmg o / Algae - Medicine

rnaterlals ———— Compost

@/

Connection map. The insights and metaphors found during the ZMET interviews were integrated with concepts of sustainability, food systems, and circular economy for food.
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Connection maps (2)

Level 1. Entry point
Level 2. Deeper level

Integrated connection map. The images gathered from the user research phase were integrated to the connection map. This generated a visual language for the project.
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Relationship maps

Relationships Map C

T <Y

{consumers
and
producers)

LOSE-UP

emissions

Tanka local
distribution
boat

Food
(production)

.,

roducer
ner/fisher)

Most icons are taken fror B
Ellen ion, 2019, Cities and Circular Economy for Food, designer

n from

Alexis Emmanuel Lozano Angule. 10/03/20 Ellen

Complex relationship map. Contains the resources, actors, actions, outcomes, and locations which could be implemented in the game. This served as a game design document.
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EEEBH@@
‘.M..mom.q é"

a_ 20

e
ES

i@ 1 i

Alexis Emmanuel Lozano Angulo. 10/03/20

CLOSE-UP

TR Relationships Map
£ ® (Simplified)

@'
v

=
L7 g ™
L ” \
Most icons are taken from
Ellen Macarthur Foundation, 2019, Cities and Circular Economy for Food, L )
llen i i rg

Simplified relationship map. Contains the resources, actors, actions, outcomes, and locations which could be implemented in the game. This served as a game design document.
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Alexis Emmanuel Lozano Angulo. 10/03/20

CLOSE-UP

Unlockables Map

Most icons are taken from
Ellen Macarthur Foundation, 2019, Cities and Circular Economy for Food,
Ellen h i i

Unlockable upgrades map.
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Universal Paperclips analysis map

N

Universal Paperclips
(Analysis)

Universal
Paperclips

/ Some icons are taken from

Ellen Macarthur Foundation, 2019, Cities and Circular Economy for Food,
Ellen Macarthur Foundation, <www.ell thurf dation.org>

Analysis map. Universal Paperclips’ economy system presents a circularity in its currency and resource flow.
For example, funds are used to purchase wire, which is used to produce clips. Then, clips are sold, increasing the
amount of funds. In another case, the Al operations can be used to produce Yomi. Then, Yomi is used to generate
trust, which can be used to increase the memory of the Al, thus increasing the maximum limit of operations.
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Visual style references

These images influenced the environmental design and
visual style of the game.

(A) Urban Rigger by Bjarke Ingels Group. Image retrieved from https://
www.scandinaviastandard.com/bjarke-ingels-group-and-urban-
rigger-bring-student-housing-to-copenhagens-harbor/

(B) “Floating Piers” drawing by Christo. Image retrieved from https://
christojeanneclaude.net/projects/the-floating-piers

(C) Overland, low-poly level. Image retrieved from https://www.
iphonecake.com/app_1467652041_.html
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AN

LES LIEUX
CCHARGES D'HISTOIRE
DE NOTRE ITINERAIRE
BERLINOIS

et

X

ANE PAS MANQUER
SUR LE TRACE DU MUR

L MEMORIAL DE LHOLOCAUSTE,

| sexpr

riment i cou
lexe sportif un
grand gaillard dc 16.ans qui porte des gants de
protection nolrs, explique venir 1 « depuls un
s Cest  pas loin de chez

pa fut une époque ot aucun de ces

Jeunes maurait songé a chercher des endroits
«autorisés». Avec les années. limmense liberté.
i  régné sur la ville dans e chaos de la

o

| Réunification sest réduite comme peau de-

| chagrin. Dans e parc. e legendatre Karaoke du
| dimanche. qui se déroule dans un amphithéitre

Mline. orné de fiers
ntaines de spectateurs,

erpark. on arrive sur la
Bernauer Strasse. la rue mémorielle. Dans e
trottoir. & intervalles fréquents. des plaques
| rappellent la réalité de la division de Berlin,
: 291

e (|

(D) Infographic by Manuel Bortoletti. Image retrieved from https://www.

OO OOooaTn

B

behance.net/gallery/89693541/30th-anniversary-of-the-fall-of-the-Berlin-Wall
(E) Pokémon Yellow for the Game Boy Color screenshots. Image retrieved from
https://www.mezunian.com/category/video-games/gbc-tribute/

(F) “El Jardin de Fukuoka XLIII”, painting by Rubén Martin de Lucas. Image
retrieved from https://www.art-madrid.com/es/obra/ruben-martin-de-lucas/el-

jardin-de-fukuoka-xliii
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Game state of the art references

[TAKE ACTION] !_E_'

| e

= Lifetime investment revenue report: $162,331

Paperclips: 1,377,763
Computational Reso

Business -:ms'f: 19 o (A) Refugee camp in Darfur is dying. Image retrieved from https://seriousgamessociety.
+1 Trust at: 1,597.00 org/2016/09/22/darfur-is-dying/

Available Funds: $ 13.113.00 (B) Universal Paperclips’ interface and economy system. Image retrieved from https://

Avg. Rev. persec: § 20534 rocessors | 6 universalpaperclips.gamepedia.com/Universal_Paperclips_Wiki

Avg. Clips Sold per sec: 411 —— (C) XCOM: Chimera Squad has a specialization system, enabling different gameplay

Unsold Inventory: 984 ' strategies. Image retrieved from https://www.forbes.com/sites/erikkain/2020/04/14/a-

Price per Clip: $0.50 m brand-new-xcom-game-chimera-squad-launches-next-week---heres-everything-you-

Public Demand- 566% 8?:;?:?;154 13%200 need-to-know/#1dbec9603ee8

(D) Civilization V uses happiness to measure the approval of the population. Image
— B retrieved from https://scalar.usc.edu/works/empire-of-the-earth-piece-done-in-the-
darketing. Level: 10 | : h foi - i2/haobi S

T Quantum Computi exagonal-style-of-sid-meier/media/happiness-in-civilization-v
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can't tell what they're up to.

investigate ignore them

through the walls, shuffling noises can be heard.
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Hebibst
Quilil

+ - A W

Why did you ask me to be
your Hand? You know I don't
have one to spare. Is this a

joke?

Ser Jaime

King Tyrion

(A) Random events in A Dark Room. Image retrieved from https://bobbyvoicu.com/
saturday-game-dark-room.html(B) Civilization Revolution 2 uses a turn-based system.
Image retrieved from https://www.ign.com/articles/2014/07/10/civilization-revolution-2-
review

(C) Choices in Reigns. Image retrieved from https://www.taminggaming.com/game/Reigns
(D) Tradeoff! Ranchland: Farm or Fallow involves balancing the restoration of natural
capital and the impact of development. Image retrieved from https://naturalcapitalproject.
stanford.edu/discover/our-training-programitradeoff



56 APPENDIX KA4 MASTER PROJECT REPORT. SPRING 2020

(A) Once Upon a Tile visualizes the social impact of player decisions. Image retrieved from
https://www.wearemuesli.it/out/

(B) Block’hood explores the concept of neighbourhoods as ecosystems. Image retrieved
from https://store.steampowered.com/app/416210/Blockhood/
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Initial brainstorming

board game” [A AN L:'b__} “Exquisite [T ) #+=2Players

corpse”. Your 1Controller

14. Project tun isshort to 4. Co-op #Shifting

continuator — controller gz;:trol @ " @ @
,,;52:"‘ chaos £me #0ldMajesticP
continues it : rintingPress 5. Tribute
but will that 8. Disentangle #DiscoverAdd- - )
et w/o breaking OnsForPress to old crafts:

Collaborate it Coordinate “Twitch beat structure #ElderPlayers printing press,

Build Collaborate slides old toy making
Nurture Compete SMario64”
st Adapt “Heave-Ho!” = s
. r, type, ink.
Convince Mash buttons Coordinate jlesh ot En':avzp Prepare
Hold, release complaxity 1o cathe i
T Origami: 10 r Print, press |
Disentangle foldsin 1fold,” Machine. Craft
. string-object " Sustainable U e
Play thing upgrades. pgra
Mobile (focus on gadget
and

interactions)

Mobile
(Robbi-like
traversal)

Mobile + Screen

#FoodWaste
#Pollution
#Plastic
#Microplastics
#Mend-reforest

#Consequences, #Pc!li!:ical,
#Consumism policies, law
@ #Rehumanize
#Community
23.Trash’s g‘l’;'p:;::i? + #Shelter
Journey{ 24. IslandPlant trash. But You give Hope, i @ e
Pollution | Food Caretakers what s the inr Courage, osv. “St:an:fmg Oro”. “Animal
waste right way to do 32. Mend an to fragile X gameof . a )
it, without Empower NPCs/Players.  21.Imprisoned  bonding with 3 ImmFl’Eratlon El:n?sfr::g(:iim)"
contaminating prisoners” O verty, "Tragin (game)”
e another part of prompts #Punishment Marginal, are plasii
PR your lfloating Punishment? ’
F n island system?
Dispose,
cathegorize Narrative?

Animal Crossing in
train?
Bonding

Listen
Like/Dislike

Gameplay
verb(s)

Four main themes: Environment, play, health, or social themes.
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Game map sketch
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Mapping gameplay possibilities.
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Grow a Game diagram
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Determination.

The Sims
Istrategic,

Manage daily lives of
avatars.

Keep and

fulfilled, balance work,

roatiol

COMBO 1: KEEP PHONE WORKING

Reconnect

Reuse,
circulate

Efficiency

Trade-offs

COMBO 3: REACH THE OTHER SHORE,
WHILE SALVAGING EVERY RESOURCE

Sustainable
food systems
&

Circular
economy
for food

Pollution
‘Toxic waste, emissior
trash, unclean air

Strategies: Clean-ups,
stegle=: Clear

Food politics
‘GMO crops, factory.
farming, low availability
of quality foods in
low-income

sust. practices

sustainable agriculture,
food co-ops.

COMBO 2: RESTORE AND SUSTAIN THE
FOOD CHAIN (FARMERS, MARKET, WASTE)

¥

Food market
in fungus ? euse, Reconnect

Trade

Critter
Town Sustain

Community

Overcooked

Chaotic couch co-op

ool
1.4 piayers.

Teamwork. Fellow chefs, Nourishment

repare,

up a variety of tasty
orders before the baying|
‘customers storm out
ina huff.

Game Dev

Story
|Management, game dev|
business.

Manage a game dev.

‘your production costs.

Sustain
Tanka de Produce Dispose
Macau Compete
Accountability Efficiency
Gran
Arcade, car, racing.
Compete vs PC or
layers.
Win e money. Frugality Community,
Upgrade car.
Overcooked Blockhood
Chaotic couch co-op itdir
simulator. Diversity and
S p Uniqu
Teamwork. Fellow chefs-|  Empires for mobile. e Game Dev
upavariety of tasty | Turn-based, strategy. City planners. Access to Story
lock
sut | battle. Congue:
sbur V"L.ud(Ielllﬂlzaﬂonl. s oe e o
L SLead resources, prosperity. company, distribute
ot Avoid decay. budget, hire teams,
choose of game.
Earn more money than
your production costs.

Three main settings: Ecosystem inside a mobile phone; Ghibli-like creeper town in the forest; boat-people and maritime cities.
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Paper prototype

33y SOKE |

"tren 1s/long !
s S,

LandFill wasTe 4
sl

smslllw/c)er ‘
Farm

#e con k4

/ haéiglty li

Governme ny

Conversation starter. The paper prototype has an embedded storyworld where climate refugees live on
boats. Stranded, at the shores of cities, frugality and sustainable lifestyles are a must. Showing this prototype
to fellow designers started interesting conversations at The Dubliner. Even though this was not a proper
playtest and the current prototype has a different gameplay experience, it served as a hint for the potential of
a possible game idea. Nevertheless, the setting, combined with concepts of sustainability generated interest.
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Iconography
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Now 115 fmg B export ard self the Joad U

e
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Visual style iterations
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Responsive color palette diagram B

Fo En Wa Fo
A A A
. ! . ! Fol Enl Enl Wal Wa2 Fo2
- =1
- . . - FoEn EnWa WaFo
= —m BECC .
| I
[
=gl = [ [
|
FoEn EnWa WaFo
= ]
[ [
FoEnWa
[+
EnWa

(A) The initial goal was to create an accessible palette, designed for
color-blind users.

(B) Afterwards, the needs of the project led to a responsive color
scheme, which would give feedback to players about the status of the
game environment.
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Visual style mockups

MILESTONE: 10 MILESTONE: 10

& & o S & mp i &

One style with responsive color schemes. (A) Mockup where food is the predominant resource in the system. (B) Mockup where energy is the highest value in the
game. (C) Waste management is the most used activity in this mockup.
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Level design iterations
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MILESTONE: 100 MILESTONE: 100

5

q-@ __molll @

MILESTONE: 100

dg 50.0
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Ul process

[atien

[MILESTONE:[200]H]

(MILESTONE:[200]K} [MILESTONE:/200]H] [MILESTONE:/200]H] IMILESTONE:[200]H}

[LEVE L} LEVE L} ['E:U EL}1) : [LEUVELI :
@, © '~
The

Soweroun:

Deceased cattle v o oy

1za.5r§[@]

jm_mm g 72 "””'I

A=) eﬂJ | et

T e

i 0 Y]

Epidemic spreads +

Green call < m
for action WASTE
MANAGEMENT
Gtonnes of GHG v o= TRADE-OFFS
Regional hunger v CONRSTE +
b = 25.00 ] CLICK

i [0%0]
il war VOB emel® .

COMPOST
Barren farm lands v g 2so0icuicw

a n::v:!
Energy crisis v WASTE

Q 5 15.0 | CLICK

Regional energy industry o%0) + :
faces the possibility of g .
bankrupcy, dragging other WASTE
industries with it. - 10.0/ cLICK
P!astic landfills v 15/ CLICK
pile up @
Climate change v
protests
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Programming diagrams
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Management system sample

Currently, each
resource/multiplier
has a TMP.text

and a float.

DIRECT
MULTIPLIER/
SUBTRACTOR

Organic
fertilizer is
used to
enhance the

N Boats

ducti f Crops are
production o Crops are consumed by
transported by
MULTIBLIER/
INDIRECT** DIRECT*
4 RESOURCE Money RESOURCE SUBTRACTOR People
produces produce

ALL RESOURCES/VARIABLES INCREASE OR DECREASE IN TIME

DIRECT
MULTIPLIER/
SUBTRACTOR

n Organic
fertilizer

@

Organic waste
is transformed
into

INDIRECT
RESOURCE

n Organic
waste

**|ndirect: The resource/variable is increased/decreased through another resource/variable.

*Direct: The player increases/decreases a resource/variable directly with a click (later it's automated through purchases).
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Variable analysis

- Is it possible to create
a component, where
| can easily connect
a “head variable”
with the variables
affecting it?

- Is it better to have
an Event System?

h Affected
variable

@ Inspector

Affected Affected
variable variable
increases decreases
Influencer Influencer
variable variable
decreases increases

0@

o—00

n Influencer
variable

(Random screenshot from Inspector).

" [~ | O static ¥
-
Tag | Untagged +] Layer (U1 i ——
¥55 Rect Transform ﬁ %
| Some values in some or all objects are driven, |
left Pos X Pos Y Pos Z
= = o
g Width Height
(4451 Il10.89 ] ialub
¥ Anchors
Min x0 X1
Max X0 i ER
Pivot x[0.5 v [05
Rotation x[0 ¥ o 1z[o |
Scale X1 Jrf1 jz[1 ]
¥© canvas Renderer R
Cull Transparent Mesh ]
» "s ¥ Image (Script) I
v o ¥ Button (Script) EE
Interactable
Transition | Color Tint ™
Target Graphic — @
Normal Color 4
Highlighted Colar 2
Pressed Color v
Selected Color rd
Disabled Color v
Color Multipli O L]
Fade Duration 0.1 |
Navigation | Automatic 4]
[ Visualize |
On Click ()
| List is Empty

.|

¥ @ Parameter Data (Script) [P
Seript |- ParameterData o

Amount Txt = |

@ =

Default UT Material
> Shader | UL/Default

Add Component 1




71  APPENDIX KA4 MASTER PROJECT REPORT. SPRING 2020

Connecting
elements. What does what to whom? (Classes and their gameObjects)
Descriptions of
how buttons HIERARCHY

affected cusss o —
products and @ O (@) EEE @ s, P e
upgrades in the

game AMOUNT
(-]
o float
AMOUNT
[ int (Ivl only)
o] GameObj (isons) There Is a ProdButton which act ;
oncia like an upgrade, multiplying the quantity
ade(); Resras (smal) Expanant for Quantity
Resource.Amount and (big) Exponent for CostPer"Upgrade”
*broduct quantperciick 7111 L 1 i o any roducrd,

Upgrade Class.

I—{ l - ProducticostPerCliek o it needs both Exponential Multipliers and
o o i jpliers an
RESOURCE AmeUntTHMESfcst h—— Exponential Dividers. Use variabies of

fomate(),
then use ..Persec
o float prevThresh PROD BUTTON PROD DESCRIPTOR
Broductivity();
o rectTrans liquid eyl
‘with every purchase
oargpa P cou = (
string <
—| amouncrwpsron: | Treverses roauesly. NEEDS O |
cor ® ] > 7ol Gameobj (fockDiv)
N TTProduct <osts @ U @ we TOUNLOCK
AmountTMPSint less resources.
sounterEdicioncy(; TRADE-OFFS
Update  Lulup CostEfficiancy
Jt Resourcectr >= MileTh ¥ @
nosourcertf llrlv : [ productamount T

(l,s or milethreshexp) Update ]
Brevious thresh = Liquid SeBi 00 o1

Current Thresh = Liquid Scale 100% = 4 250k | 10sec
N

Gameobj (iquic) < 0
: 7" Ok,
ook activ w 30k | 10sec

SRR ol ——
1 B @ |

PRODUCT

PLASTIC
WASTE]

Amount.TMPafioat

onclick(;
Also Trade();
Product.Amou: 4 uniockn; UPGRADE DESCRIPTOR
vt pamperciick :‘"']‘9 prodNams if current Resourcelv/
ifautolsactive, o i prodCost

lick Automate(), .
use ..Persec
bool CHICKEN RAISING

Resource.LviAmount INCREASES
C C 0 string
o UPGRADE & UP BUTTON Product Amount TO s

< fﬁ fararns A

string el
onclick; y L

»0
Productivit; ) [ ing upame &
o margyperclickisecy.. e —}l amountmpsticat |-© () —
‘with every purchase
icient ;

%ﬂ:;nrmc?s?n»clkkls«o.. ¢ 3uoe

Jash regotiFCas: GameObj icon w

~ E— < +30

UPGRADE T

© Bunchiof i s Upgrades unlock ProdButtons.
stuff float preDivision They aiso imj Tl i
© bool isMultiplicati productivity (@uantityperClick / Sec) of Product.
UPGRADE e Or make broducts cheaper (CostPerCiick/Sec),
- specially if it a Polic
P
©
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(almost
Connecti ng ECONOMY FOOD PRODUCTION
variables.
Diagram
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resourceswere | e 88— e o o
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Game system spreadsheets
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Initial costs.

3 Values Req ($) Values
Cost-benefits
of each
productin
the gamein upg
a previous apend
rototype. These on
P yP relate upgrade”.
to Bold Goes
cost- means fromLO
Food prods benefit Auto. to Hi.
ExportFood Plus  upg 2,1 resPas |Min  upg

Poultry01 Min  medlo 2,2 resPas |[Plus lo
Poultry02 Min  med 25, .45 resPas |Plus med
Poultry03 Min lo 100,71 resPas |Plus  hi
Cattle01 Min  medhi 45,7 resPas |Plus med

Cattle02 Min med 200,2 resPas |Plus hi
Veggies01 Min lo 1,1 resPas |Plus o

Veggies02 Min med 25,22 resPas [Plus  med
Veggies03 Min lo 100,71 resPas |[Flus hi
Fish01 Min lo 1,.1 resPas |Plus o
Fish02 Min  med 25 45 resPas |Plus  med
Fish03 Min lo 100,71 resPas |[Plus hi
FishFarm01 Min  hi 50,.8 resPas |Plus med

FishFarm02 Min med 200,2 resPas (Plus hi
Micro01 Min lo 1,.1 resPas |Plus  med
Micro02 Min  medlo 20,.4 resPas |Plus hi

Micro03 Min  med 200,2 resPas |Plus hihi
MicroFert Min  med 25,.45 resPas |Min o

Wildalgae01 Min  med 2,15 resPas |Plus o
WildAlgae02 Min  medlo 20,.4 resPas |Plus  med
WildAlgae03 Min o 100,1 resPas |(Plus  hi
AlgaeFarm0

1 Min  medhi 45.7 resPas |Plus med

AlgaeFarm0 150,
2 Min  medlo 1.5 resPas |Plus hi

Values Req ($) Values

Energy
prods
ExportEnerg

2,1
1,1

25, 45
300,3

30,.5

300,3
1,4
25,.22

300,3
1,1

25, 45
300,3
30,5

300,3
2,15
35,3

350,3.2
10,2
1,
25, .45
300,3

30,.5

1300,3

Can be
(res), or
(mixed).
res*
mixed
mixed
mixed
mixed

mixed
mixed
mixed

mixed
mixed
mixed
mixed
mixed

mixed
mixed
mixed
mixed
mixed
mixed
mixed

mixed

mixed

Values

upg

low
hi
hi

hihi
med
medhi

hi
med
medhi
hi
med

medhi
hi
hi

hi
med
med
medhi
hi

med

2,1

10, 2
300,3
60,.9

350,
32

2,15
30,.28

300,3
2,15
30, 5
300,3
30,5

250,
25

32
35,3

300,3
25,.45
2,15
30, .28
300,3

30,.5

1200,2

=N
(Energ) Values

Can be
(res) or
(mixed)
res

res
res
res

res
res
res

res
res
res
res
res

res
res
res

res
res
res
res
res

res

res

Values

Req

|(Waste) Values

Food

does not

affect

waste

manage
Plus  upg
Plus lo
Plus  lomed
Plus hi
Plus hi
Plus  hihi
Plus o
Plus  lomed
Plus  medhi
Plus o
Plus  med
Plus hi
Plus  med
Plus  medhi
Min lo
Min lo
Min o
Plus lo
Plus  medlo
Plus  medhi
Plus hi
Min o
Min  med

Req

|(Waste) Values

i
15,17
300,3

60, .9

300,3
1,
15,.15

250,2.5
s
25, 45
300,3
30,5

250,2.5
1,1

10, .2

Pollution
reduces
approval,
unless
you push
policies
with
certain
marketin
g.
resPas
resPas
resPas
resPas
resPas

resPas
resPas
resPas

resPas
resPas
resPas
resPas
resPas

resPas
resPas
resPas

resPas
resPas
resPas
resPas
resPas

resPas

resPas

Population
limit can be
determined
by
migration
policies?
Plus/Min

Req
n) Values

slow

Values

onis
always
producin

9
pollution
from
consumi
ng
Reduce
it with
policies.
2,1 resPas

Populati

Plus/Min
Plus

Plus
Min

Min
Plus
Plus

Min

Plus
Min

Min
Plus
Plus

Plus
Plus
Plus
Plus
Min

Plus

Plus

Plus/Min
means it
can be

changed
by policy.
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Upgrade
descriptions.
Costs and
effects of
upgrades in

a previous
prototype.
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# VERBS 'CONCEPT 'OBJECT 'EFFECT 'NEWS POINTS PREREQUISITE COSTS
| 'Food: Cattle & Poultry | | Fr
1 Unlock Household chicken raising New product Cost
2 Unlock Local chicken farm New product Cost
3 Unlock Factory chicken farming New product - -- Diseases Cost
4 Unlock Cattle farming New product Cost
5 Unlock Factory cattle farming New product -TT PrOteStS Cost
Increase food yield,
6 Administer  Genetic modifications to cattle & poultry lower money cost
o5 .
Increase food yield, PUb I IC
lower (energy cost)
7 Purchase Chicken coops built from reused materials pollution Approval Cost
Lower pollution * )
emissions and people PUb I IC
approve, but cattle is
8 Provide A good cattle life with open fields and care  more expensive ap proval
Highly lower costs of
factory farming, highly
increase food yield,
Super-processed meat pollution and energy :
9 Produce products costs - O bes lty Cost
Costs more money to
produce food. Increases
10 Implement  Sanitary protocols approval
Protect your livestock
and/or poultry from
dLseases.f(Inc;eases the ; iend
chance of vira actory chicken farming
11 Administer  Antimicrobial drugs mutations). & Factory cattle farming Cost
Cattle&Poultry eat
vegetables you have
grown yourself. * L I
Increased food yield of OCa
Agroecology: Cattle&Poultry community vegetabh_e rOWth Community vegetable Just
12 and vegetables farm and cattle farming. g farm & Cattle farming prerequisites
household poultry, local
poultry, factory poultry,
factory cattle. (Local
cattle does not receive
Increase income, = ) approval, but does
| Pass Policy: Red meat marketing food exportation pollution and approval Dlet art|C|e receive money boost) Cost
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Cataclysm system configuration
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Th m
Sower onn:

Deceased cattle v
Epidemic spreads v

Green call
for action

Gtonnes of GHG v
Regional hunger
0il war v
Barren farm lands v

Energy crisis v

Regional energy industry
faces the possibility of
bankrupcy, dragging other
industries with it.

Plastic landfills
pile up

Climate change
protests

TITLE

Deceased cattle

Epidemic spreads

Green call for action

Gtonnes of GHG

Regional hunger

Qil war

Barren lands

Energy crisis

Plastif landfills pile up

Climate change protests

COPY

Number of sick cattle increases. Low
health conditions in factory farms may
be the cause. Animal protection
protests ensue.

Confirmed cases increase. Experts
believe source to be factory chicken
farms.

Marine life affected by intensive
fishing. Activists organize protests and
boycotts.

Landfills with food waste have
increased dramatically. Over 4 giga
tonnes of GHG emissions produced
globally last year.

Hunger levels rise as food supplies
have plummeted in the last months.
Society in disarray.

Opposing energy world powers drop oil
barrel price to the floor. Regional oil
economy suffers as high production
costs create a sinking deficit.

Farming soil has degraded
considerable. Geologists say artificial
fertilizer could have been one of the
main factors.

Regional energy industry faces
bankrupey.

"As plastics are recycled, it becomes
more difficult to process them®, says
expert. Waste ends up in landfills.
Massive number of citizens plan on
boycotting fossil-fuel products, due to
uncontrolled levels of greenhouse gas
emissions.

CONDITION

Food is high. Factory cattle farming is high. Approval falls. Food  Approval f2

Food is high. Factory chicken farming is
high.

Food is high. Commercial fishing is high.
Pollution is high.

Condition: Food reaches a very high level,
population is not high enough,

Condition: Food reaches a very low level,

Condition: Energy level is very high and its
rain component is oil barrels.

Cendition: Artificial fertilizer and energy too
high

Condition: Waste management and
recycled waste too high.

Polluticn is high and waste m. is low.

OUTCOME

falls.

Approval falls. Food
falls.

Approval falls

(protests). Economy
falls.

Pollution scales.
Approval falls
(protests).

Economy falls.
Papulation falls.

il preduction gets
more expensive and
the gains are too low.

Vegetable production
produces less food.,

Pollution scales and it
costs more energy to
recycle

Approval falls.
Economy falls. Energy
falls,

SOLUT

Approval f3

Approval fz

Pollution s¢

Econormny f;

Qil product|
gains are t

Vegetable

Pallution s¢
recycle

Approval fa

News and cataclysms. Cataclysms have different effects in the system.



76 APPENDIX KA4 MASTER PROJECT REPORT. SPRING 2020

Machinations
diagrams and graphs

Please follow this link to watch an explanation of the
Machinations diagram used for the project:

Machinations diagram explanation e

https://voutu.be/I3bzJDwsH7w

Basic diagram. Simple core loop of the game, where the player produces food and
energy, manages waste, and gains money.


https://youtu.be/l3bzJDwsH7w
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e ————

Complex diagram. Complex core loop of the game, where food production and consumption produce
waste, and the population gradually grows. Some upgrades are also implemented.
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Simulation diagram. Deeper implementation of the core loop, by-products, upgrades, and cataclysms.
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Execution chart for '20200511_MainstayRigs_11_Balancing’, at 5/12/2020 1:12:52 PM
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Execution chart for "20200511_MainstayRigs_11_Balancing', at 5/12/2020 1:12:41 PM
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Machinations graphs and cataclysms. The flow of resources can be visualized during run-time in Machinations. The graph above highlights
a run where there was no cataclysms, and food production (the yellow-orange line) continued increasing. The lower graph shows a cataclysm,

where food production drastically fell. The “cataclysm spike” is highlighted with a circle.
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Mainstay Rigs
Questionnaire
Thank you for playing Mainstay Rigs. | appreciate your time to answer this

guestionnaire, which should take you between 5 to 10 minutes. Your
comments are very valuable and will help me to improve the game.

1. What was your first impression of the game?
a. Answer.

2. Was there anything you found frustrating?
a. Answer.

3. Were there particular aspects that you found satisfying?
a. Answer.

4. What would you say is the main objective to get in the game?
a. Answer.

5. What kind of decisions did you make as you played?
a. Answer.

6. What elements could be improved?
a. Answer.

7. Was it easy to understand the rules of the game?
a. Answer.

8. Was it easy to find the information that you needed?
a. Answer.

9. Was there any element that was clunky, awkward or confusing?
a. Answer.

10. Mention one element that you would change/remove/add to the
game.
a. Answer.

Questionnaire.
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Assessment results

Hello g/
The results can also be found in the following link:

Assessment results charts , o ,
Thank you for answering the questionnaire last time.

https://docs.soogle.com/presentation/d/114HjF | want to present to you the SUBSYST Simulator. It is a game
which takes you through the experience of being a food producer

bNraUNqgl6ktupTLetm6FWsnOAiRsX-GOhUwlbM and securing food for a city.
edit?usp=sharing . L

I would like to invite you to test the game. The test would
consist of two parts: playing the game and then answering
a final questionnaire.

For the first part, | would kindly ask you to play the game for a
minimum of 30 minutes. In this way, you can become familiarized
with the controls, the rules and the content of the game. You can
of course play for a longer period of time, if you like. If possible, |
would kindly ask you to play the game before the 30th of May.

The game can only be played online, in a computer browser.
You can find the game in the following link:

https://eplundare.itch.io/subsyst-simulator
The final part of the test involves a second questionnaire.
I will share it with you one day after the game session. Therefore,

I would kindly ask you to notify me, once you've played the game.

I would deeply appreciate your help. If you would like to participate
in the test, please send me a c—, in a message through Facebook.

If you have any questions, feel free to send me a message.
Your participation will be very meaningful for the project.
Yours sincerely,

Alexis Emmanuel Lozano Angulo
aelozanoa@gmail.com

Test invitation.


https://docs.google.com/presentation/d/1l4HjFbNraUNq16ktupTLetm6FWsnOAiRsX-G0hUwlbM/edit?usp=sharing
https://docs.google.com/presentation/d/1l4HjFbNraUNq16ktupTLetm6FWsnOAiRsX-G0hUwlbM/edit?usp=sharing
https://docs.google.com/presentation/d/1l4HjFbNraUNq16ktupTLetm6FWsnOAiRsX-G0hUwlbM/edit?usp=sharing
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How to read the results 1/5

Before and after

Please select one or more food productions that you think are benefiting the environment.

8 responses

Vegetable farming —7 (87.5%)
Chicken farming |0 (0%)
Insect farming —5(62.5%)

Beef farming [0 (0%)

Algae farming 3 (37.5%)

0 2 4 6 8

Please select one or more food productions that you think are benefiting the environment.

8 responses

Vegetable farming —6 (75%)

Chicken farming 0 (0%)

—4 (50%)

Example results

Each question presents two sets of results: a
before (first questionnaire) and after (second
questionnaire).

The results in the upper half of the slide refer to
the results of the first questionnaire. One day
later, participants played the game SUBSYST
Simulator.

One day after playing, participants answered the
second questionnaire. Its results are in the
lower half section of the slide.

The test involved eight (8) participants in total.
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How to read the results 2/5
Example results

The results
Of the secon d Please select one or more food productions that you think are benefiting the environment.
questionnaire will »
. - V¥ -1 participant
have the following 0
annotations: w
+4 participants
Improvement = +3 (37.5%)
Options enclosed in a green A green triangle (A) signifies improvement, compared to the first
rectangle are the right answers. questionnaire. A red triangle ( v) signifies a decrease in
improvement. A square ( .) signifies that nothing changed.
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How to read the results 3/5
Symbols

These symbols
are only used to
analyse the results

of the correct
options.
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How to read the results 4/5

Total improvement

Please select one or more food productions that you think are benefiting the environment.

8 responses

Vegetable farming

Chicken farming

Insect farming

Beef farming [0 (0%)

Algae farming

6 (75%) v 4 participant

o

rers A g participants

a 2 4 6 8

Improvement = +2 (25%)

Information enclosed in a black rectangle contains
the total improvement of correct answers, compared
to the first questionnaire.
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How to read the results 5/5

Improvement points

At the start of each questionnaire section, and
after the end of the three main sections, it is
possible to find the improvement results.

In the example to the right, only one participant
chose the right answer (Recycling plastic) in the
first questionnaire. Five more participants chose
that option, in the second questionnaire. Thus,
there were a total of 5 improvement points.

One improvement point refers to the increase
of one participant who chose one correct option
in the second questionnaire, in contrast to the
first questionnaire.

First
questionnaire

8responses

Second
questionnaire

Bresponses

+5 improvement points 4

Which process coul

Which process cou

Id be cor

Id be considered the least sustainable? Please select one option.

nsidered the least sustainable? Please select one option.

2a

Improvement = +5 (82.5%)
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Sustainability

Number of questions in this section:
5 questions

Average improvement of this section:
+1.8 improvement points
There was a 22.5% increase of
improved knowledge, in average
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6 (75%) v

Vegetable farming

Chicken farming

Insect farming

v

Beef farming

767.5% M\

8

Algae farming

(=]
N
o~
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APPENDIX KA4 MASTER PROJECT REPORT. SPRING 2020
First Please select one or more food productions that you think are benefiting the environment. 1 a
questionnaire Alespanse

Chicken farming [0 (0%)
Beef farming |0 (0%)
0 2 4 6 8
Second sPlrijpi(::;SIect one or more food productions that you think are benefiting the environment.
questionnaire

-1 improvement point

-1 improvement point

+4 improvement points

Improvement = +2 (25%)
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First 2a

. . Which process could be considered the least sustainable? Please select one option.
questionnaire g . ;onses

@ Composting organic waste

| @ Recycling plastic I
Upcycling waste

-4

Which process could be considered the least sustainable? Please select one option.

Second
questionnaire

8 responses

@ Composting organic waste

I @ Recycling plastic I
Upcycling waste

+5 improvement points A

Improvement = +5 (62.5%)
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First 3a

Which of the following resources can be used to produce energy? You can select one or more
questionnaire options.

8 responses

Wind —6 (75%)

Sunlight 7 (87.5%)

Qil —1(12.5%)

0 2 4 4 i
Second
questionnaire ;...

Wind

Sunlight

Qil

A +1 improvement point

7 (87.5%)

5 (62:5%) WV -1improvement point

5 (62.5%)

0 2 4 6 8 Improvement = 0 (0%)
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First 4a

. . What use does fish waste have? Please select one option.
questionnaire ;. onses

@ It can be upcycled with red algae to
produce a biodegradable plastic
It can be synthesized to produce organic
fertilizer and compost

@ It can be processed to create building
and housing materials

Second

: . Wh fish have? PI I n ion.
questionnaire at use does fish waste have? Please select one optio

8 responses

@ It can be upcycled with red algae to
produce a biodegradable plastic

It can be synthesized to produce organic
fertilizer and compost

@ It can be processed to create building
and housing materials

+1 improvement point
A P P Improvement = +1 (12.5%)
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First

Can cities rely on recycling plastic in the long term? Please select one option.

questionnaire ;. onses

Second
questionnaire

8 responses

+1 improvement point A

@ Yes, because in that way there's a
lesser need to produce new plastic

5a

@ No, because unclean mixed plastics
require more resources for processing

@ Yes, because it prevents the emission of
more greenhouse gases in the

environment

@ No, because new plastics need to be

produced, after all

Can cities rely on recycling plastic in the long term? Please select one option.

@ Yes, because in that way there's a
lesser need to produce new plastic

@ No, because unclean mixed plastics
require more resources for processing

© Yes, because it prevents the emission of
more greenhouse gases in the

environment

@ No, because new plastics need to be

produced, after all

Improvement = +1 (12.5%)
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Food, energy and waste

Number of questions in this section:
4 questions

Average improvement of this section:
+4.5 improvement points
There was a 56.25% increase of
improved knowledge, in average
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First 1b

Which option requires the most energy to produce and also pollutes the most? Please select one

questionnaire ——
8 responses

@ Vegetables and grains
@ Beef meat and dairy I
 Chicken meat and eggs
@ Algae protein
@ Insects

Second

questionnaire

8 responses

@ Vegetables and grains
E. Beef meat and dairy l
@ Chicken meat and eggs

@ Algae protein

. " Insect
0 improvement points [JJjj W rsncls

Improvement = 0 (0%)
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First Which food production(s) could reduce an amount of greenhouse gases or waste from the 2 b
questionnaire environment? Please select one or more options.

8 responses
Vegetable farming 5 (62.5%)
Chicken farming [0 (0%)
Beef farming [0 (0%)
0 1 2 3 4 5
Second
questionnaire 8 responses

Vegetable farming

Insect farming 7 (87.5%)

Chicken farming

Algae farming

Beef farming

0 (0%)

A +4 improvement points

8100%) A\ +4 improvement points

Improvement = +8 (100%)
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First 3b

. . What aspects could be linked to the use of artificial fertilizers for growing crops? You can choose
questlonnalre one or more options.

8 responses

It slows down the growth of crops | -0 (0%)

I It decreases the nutrients in the soil, in the long term —4 (50%)

I It affects the health of consumers and farmers| —4 (50%)

I It reduces the soil's capacity to retain water, in the long term —1(12.5%)

I It pollutes soil, groundwater and air, in the long term 8 (100%)

0 2 4 6 8
Second
= 2 8 responses
questionnaire ¥

It slows down the growth of crops

|
It affects the health of consumers and farmers_5 (62.5%) A +1 improvement point
|
I, - A
|

0 (0%)

=

+4 improvement points

It reduces the soil's capacity to retain water, in the long term 62.5%) +4 improvement points

1
0 2 4 6

’ Improvement = +8 (100%)
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4b

First In your opinion, which food productions are beneficial for societies, the economy and the

question naire environment in the long-term? Please select one or more options.
8 responses

Industrial vegetable farming 6 (75%)

I Industrial insect farming —4 (50%)

Industrial chicken and beef

b 0,
farming 0 (0%

I Industrial algae farming —4 (50%)

Second
questionnaire

8 responses

Industrial vegetable farming 5 (62.5%)

| Industrial insect farming v -2 improvement points

Industrial chicken and beef
farming

I Industrial algae farming 8 (100%) A +4 improvement points

Improvement = +2 (25%)
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Sustainable food production

Number of questions in this section:
2 questions

Average improvement of this section:
0 improvement points
There was a 0% of improved knowledge,
In average
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First 1c

) . How could beef production become more sustainable? Please select one option.
questionnaire g . ;onses

@ Immunize cattle to prevent diseases
inside industrial farms

@ Increase the amount of food produced
by industrial farms

@ Use organic waste from crops to feed
cattle

Second

2 . H | f pr ion me mor inable? PI | n ion.
questlonnalre ow could beef production become more sustainable? Please select one optio

8 responses

@ Immunize catile to prevent diseases
inside industrial farms

-1 improvement point

@ Increase the amount of food produced
by industrial farms

@ Use organic waste from crops to feed
cattle

Improvement = -1 (-12.5%)
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First
questionnaire ;. onses

How could vegetable and crop productions become more sustainable? Please choose one option.

@ Employ artificial fertilizers to secure the
rapid growth of crops

@ Besides crops, breed cattle and use its
manure to fertilize farming soil

Create more industrial farms in order to
provide more food to the population

Second
questionnaire

8 responses

@ Employ artificial fertilizers to secure the
rapid growth of crops

How could vegetable and crop productions become more sustainable? Please choose one option.

@ Besides crops, breed cattle and use its
manure to fertilize farming soil

Create more industrial farms in order to
provide more food to the population

+1 improvement point A

2c

Improvement = +1 (12.5%)
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Full test results

Total number of assessed questions:
11 questions

Average improvement in total:
+2.45 improvement points
There was a 30.6% increase of
improved knowledge, in average
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Other questions:
Society
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First fi . Who has the most important role in developing more sustainable economies and societies? Please
queslionnaire choose one option.
8 responses
@ Governments
@ Farmers and producers
@ Retail stores
@ Buyers and consumers
@ Educational institutions
Second
questionnaire

8 responses

@ Governments
@ Farmers and producers
@ Retail stores
@ Buyers and consumers
@ Educational institutions

@
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Buy food products, based on their carbon footprint

First What could citizens do to help the environment? You can choose one or more options.
questionnaire 8 responses
Fully rely on recycling waste —2 (25%)
Buy food products, based on their carbon footprint —7 (87.5%)
Reuse materials —7 (87.5%)
Consume organic products —3 (37.5%)
Try to reduce the generation of]| —6(75%)
waste
0 2 4 6 8
Second
. . 8 responses
questionnaire

Fully rely on recycling waste

6 (75%)

Reuse materials 7 (87.5%)

Consume organic products 3 (37.5%)
Try to reduce the generation of

()
waste 6 (75%)
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First

questionnaire (Optional) In your opinion, how could cities achieve a balance between food production,

consumption and their impact on the environment? Please write between 3 to 5 lines.3

responses

Participant A . ° Buying an amount of food that you are able to eat to prevent wasting food. | think the lies in the
amount of food wasted due to people enormous groceries shopping habbits [sic] and thus not
being capable of eating all the food before expiring.

&
=
Q
o
o
3
=
[us]
°

That is a very hard question, and sadly | have no clue..
Participant C O e  They could take other countries' traditional way of farming and try to make it happen in their

own countries, as long as their weather and soils are similar. Tradition is almost always right,
the people who work the land have known it for centuries.

Participant D . ° | think the only way to achieve a balance between food and production is trying to eat less meat
and try to avoid drinking milk, since meat is the principal source of production of carbon dioxide
emissions. Also it consumes a lot of water and it need a lot of seeds in order to make the
animals grow. When we start eating less meat (like just eat meat in 1 day from the 7 days of the
week), the demand for this kind of products will be reduced and this will reduce all the damages
to the nature that it produces nowadays.

By switching industrial farming to plant-based! Considering that most of the land we use to

E
=
3
S
5]
=
m
L2

grow crops are used to feed the animals in animal agriculture (56 billion a year), switching to
plant-based would mean less land use and fewer emissions!
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Second

questionnaire (Optional) In your opinion, how could cities achieve a balance between food production,
consumption and their impact on the environment? Please write between 3 to 5 lines.3
responses

Participant C O e  The people can have a strong desire and will to stop the environment from becoming sterile, but
in the end, the government is responsible for what changes are done and how these changes
will affect the future, so it's not all about our habits, it's about these habits being reinforced and
instituted by the government.

Participant D . e Since the nature give us all the resources we need to survive, we can achieve sustainality [sic]
by seeking the ways to reduce the production of waste like producing insect farming that can
help reduce the waste of the meat production.
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Other questions:
Gaming habits
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First
questionnaire

| would like to know in what gender do you identify yourself. Please select one of the following
options.

8 responses

® Female
® Male
@ Prefer not to say
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First
questionnaire

| would like to know what is your age. Please select one of the following age ranges.

8 responses

@ Less than 21
@® 2125
@ 26-30
@ 31-35
@ 36-40
@ 40-45
@® 46-50
@ More than 50
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First
questionnaire

How frequently do you play board games or video games?

8 responses

@ Everyday!

@ Oiten

@ Rarely

@ Not at all

@ | used to play
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First
questionnaire

In which platform(s) do or did you usually play? Please select one or more options.

8 responses

Board games 5 (62.5%)

Mobile phone 2 (25%)
Tablet 1(12.5%)
Home console 8 (100%)
PC 3 (37.5%)
Portable device (Nintendo 3DS) 1(12.5%)

0 2 4 6 8
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First
questionnaire

What kind of games do you like to play? You can select one or more options.

8 responses

Jigsaw puzzles
Strategy games (like Clash of

1 (12.5%)

0,
Clans, Ri... 3 (37.5%)
Quiz Games (like Trivial Pursuit) 3 (37.5%)
Social-network games (like 3 (37.5%)

FarmVille)
Roughlikes 1(12.5%)

1(12.5%)
1(12.5%)
Adventure, action, fighting, etc... 1(12.5%)

First Person Shooters 1(12.5%)

Fashion games

Adventure Games

0 1 2 3
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Other questions:
Gameplay session
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Second
questionnaire

Approximately, how long did you play the SUBSYST Simulator? Please select one of the following
time ranges.

8 responses

@ Less than 20 minutes
@ 20-30 minutes
@ 30-40 minutes
@ More than 40 minutes
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Second
questionnaire

From 1to 5, please tell me the level of investment that you gave to each food product. 1 means *
did not invest in this product, at all", while 5 means "l intensely invested in this product”.

N EEZ BN 4 B

Players

Chicken/beef Vegetables Insects Algae
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Second
questionnaire

In case you invested less resources in a specific food product, what was the reason behind this
decision? If your investments were similar between...e skip this question and continue to the next one.

8 responses

@ | never thought about producing other
kind of food.

@ The cost-benefits of this product did not
seem useful.

@ Some events in the game made me
focus on another product.

@ | produced these other product, but with
a medium intensity.

@ cxperimented wiht only one type of food
each run
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Second
questionnaire

In the energy station, did you change the oil production for biogas production?

8 responses

@ Yes
® No
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Second
questionnaire

From 1to 5, please tell me the level of investment that you gave to each waste management
process. 1means "l did not invest in this process, a...hile 5 means "l intensely invested in this process".

N EEZ BN 4 B

Collection units Recycling units Compost units Upcycling units
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Second
questionnaire

In case you invested less resources in a specific waste management process, what was the reason
behind this decision? If your investments were simi...e skip this question and continue to the next one.

8 responses

@ | never thought about using another
waste management process.

@ The resources it processed were too
little.

) Some events in the game made me
focus on another waste management...

@ | used these other methods, but with a...
@ They were the same

@ | invested in all with about the same in...
@ recycling was mostly a part of the strat...
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Second
questionnaire

Which events happened during your gaming session? Please select one or more options.

8 responses

Farm animals became sick and | produced less food

1 (12.5%)
Crops/Vegetables harvest decreased

3 (37.5%)

The algae metabolism became altered

A locust plague attacked my vegetables

4 (50%)
4 (50%)

The insects from my farm escaped

Mixed-plastics became difficult to recycle

5 (62.5%)
The oil price fell 7 (87.5%)
The population started climate protests

3 (37.5%)

The environment got polluted and the population unhappy
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Current prototype

Start screen.
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This is
the food station.

Here you'll be able to
produce different kinds of
food, like cattle and
vegetables, amongst
other products.

CONTINUE

Tutorial.
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O

CHICHKEN
& BEEF

) MEAT SUPER-
PROCESSING

Food station.
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Game map.

[MILESTONE:I00)
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@. ©
The

Sower ovn:

Insect farms
inspected

MILESTONE:100 MILESTONE: 200 . MILESTONE:100

Producers have noticed a
number of missing insects
in their farms. Regular
inspections have begun to
prevent losses.

CRICKET
SHELTERS

.':nnusrn:m.
NSECT CAGES

The Sower Online, local newspaper.
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&

INSECT OUTBREAHK

The insects have escaped from your farms!

TRVTOD
- CAPTURE THEM

Possible cataclysm about to happen.
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i

You managed to capture your insect stock.
In the way, you found another horde.

You gained a bonus of food to sell.

CONTINUE

Sometimes cataclysms do not occur.
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Mild cataclysm.

&

POLLUTED ENVIRONMENT

Pollution has reached unhealthy levels.

People are getting unhappy.

Public approval gradually goes down.

KA4 MASTER PROJECT REPORT. SPRING 2020
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Credits and resources

The 3d models used in the game, as of June 4th, are
from the Polygon Game Dev Humble Bundle, by Synty
Studios. Michael R. Schmidt provided technical support
and advice related to the tech-art (outline for 3d objects
and color blending system) and programming (game
economy system). The outline shader was designed by
Erik Roystan Ross, and downloaded from his website:
https://roystan.net/articles/outline-shader.html

Most animations in the game are handled using
LeanTween by Dented Pixel, acquired from the Unity
Asset Store. The camera mouse-drag and other Ul
functionalities were scripted based on code from
different Unity Forums and Unity Answers users, such as
jashan, AP124526435, and manutoo.

“Fiesty and Tacky” was composed by Blue Dot Sessions.
It is licensed under an Attribution-NonCommercial
License. The track was edited, adding fade-outs and
fade-ins. Licence link:
https://creativecommons.org/licenses/by-nc/4.0

“Ambience, Seaside Waves, Close, A.wav” was mixed by
Inspectord (www.jshaw.co.uk) of Freesound.org. The track
was edited, adding fade-outs and fade-ins. Licence link:
https://creativecommons.org/licenses/by/3.0

“Pen_click_3.wav” was recorded by Adam_N of
Freesound.org. “Cash Register Purchase” was mixed by
Zott820 of Freesound.org.


https://roystan.net/articles/outline-shader.html
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https://creativecommons.org/licenses/by/3.0/
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