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Abstract—While research in Sustainable Software Engineering
has grown significantly, we still need to catch up in educating
current and future IT professionals. We develop Echoes of
the Future, a 2D role-playing game designed to teach sustain-
ability practices in Software Engineering and raise awareness
about the climate crisis. This paper explores the design and
educational strategy behind the game development process.
To assess the educational effectiveness of our approach, we
conduct a preliminary survey measuring player engagement,
understanding of sustainability principles, and alignment with
Intended Learning Outcomes. Additionally, we analyze the
environmental footprint of the Game Engine Unity, comparing
its energy efficiency with alternative game engines. Our re-
search demonstrates how interactive, narrative-driven games
can effectively convey complex Software Engineering concepts
while raising awareness of real-world sustainability issues,
contributing to the growing field of green software education.

1. Introduction

Research in the field of Green IT is increasing and has
made significant progress [1]. However, there is a rising
need for the industry to catch up with practice by educating
future and current IT professionals [2]. We propose a playful
approach to teaching Green IT practices by developing
Echoes of the Future.

First, we provide a short overview of our game and its
core mechanics. Next, we define the Intended Learning Out-
comes (ILOs) as teaching green coding practices, including
making efficient hardware choices. As a secondary ILO,
we aim to educate players on climate decline, providing
context for the importance of adopting sustainable software
practices. In this way we aim to progressively educate
players on the impact of sustainability-oriented practices
when building IT systems, and their consequences on the
environment at large. To do so, we categorise playtime into
two key stages: a knowledge acquisition and a knowledge
consolidation stage. In the first stage, we incorporate core
learning into the game narrative, allowing players to learn
about green practices as they play.

To assess whether the game achieves its ILOs and eval-
uate the game’s impact, we conducted a preliminary survey
examining player engagement, understanding of sustainabil-
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ity concepts, and alignment with the ILOs. Our initial results
show that our game successfully achieved its aim of teaching
the fundamentals of green Software Engineering (SE) while
being engaging and entertaining.

As a complementary contribution, we also provide a
sustainability-focused analysis of our choice of the viability
of the Game Engine Unity as a choice of green Game
engine, according to the relevant factors identified for the
development of the game narrative itself.

Echoes of the Future and its source code are available
open source .

2. Game Overview

Set in a pixel-art world ravaged by ecological collapse,
players assume the role of a time-travelling Software Engi-
neer. We have developed a blend of exploration, puzzle-
solving, and narrative elements to immerse players in a
post-apocalyptic world shaped by ecological neglect. This
design aims to create an engaging, educational experience
reinforcing sustainability concepts.

2 100/100
# 14 /100

& 57 /100  —

Figure 1. Screenshot of gameplay: Level with computer puzzle

Players begin as Software Engineers, performing their
everyday tasks. Suddenly, they are transported in time to a
desolate post-apocalyptic future. The gameplay unfolds in
four levels where players, through conversations with Non-
Player Characters (NPCs) and by gathering newspapers,

1. Code: https://github.com/tugceyavuz/Echoes-Of-The-Future
Game: https://htugceyavuz.itch.io/echoes-of-the-future
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uncover fragments of information about the catastrophic
events that led to the world’s ruin.

Each level, except the first, features an inactive com-
puter that NPCs identify as having faulty hardware. Players
solve a two-part puzzle by first locating and installing the
correct hardware components, followed by selecting the
most energy-efficient coding example from two options. The
game includes a total of three levels, each containing one
hardware and one software puzzle. Once the player has
completed the entire storyline and all four levels, they are
transported back to their original timeline. At the end of their
playthrough, they receive a score based on the sustainability
of their choices. The playtime is approximately 1 hour.

In addition to puzzles and levels, the game implements
a survival mechanic to highlight the emergency of the situ-
ation further. While exploring, players need to be aware of
their declining health, hunger and thirst, which they must
attend to by acquiring survival items.

The game is designed for an audience with prior coding
and computer science experience. To support players further,
a cheat sheet in the form of a journal is accessible through
the menu, allowing them to look up coding paradigms as
needed. There, we include descriptions and examples of
fundamental concepts of programming such as Syntax, Data
Caching, For loops, and Functions.

3. Game Mechanics and Sustainability

In the following section, we detail both the Intended
Learning Outcomes and learning tools, in terms of learning
objectives and implementation into gameplay. We motivate
each of our choices by their teaching purpose.

3.1. Defining Intended Learning Outcomes (ILOs)

Researchers highlight the importance of teaching Green
IT to developers placing the responsibility on the software
development community to adopt environmentally conscious
practices. Green IT represents an urgent call to action, as
every line of code written today may continue running for
years across countless processors, consuming energy and
contributing to global climate change [3], [4], [5]. The
challenges in Green IT can be broadly categorised into two
areas: software and hardware.

To further emphasise the importance of sustainability
to the player, we incorporate in-game artifacts, such as
newspapers, that cover various climate-related topics. These
artifacts provide players with an informative perspective on
the climate crisis, highlighting the real-world impacts of
ecological neglect (subsection 3.3).

We have structured our learning objectives (ILOs) ac-
cording to Bloom’s taxonomy [6] a widely used framework
in educational settings. In this way we ensure that players
gain theoretical knowledge and develop practical skills that
are relevant to the field of green IT.

We have defined the first ILO as: the player can explain
the importance of green coding practices and energy
efficiency in technology. The objective aligns with the
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second level of Bloom’s taxonomy, understanding, where
learners can demonstrate comprehension by describing and
interpreting information. We include this objecting to high-
light the significance of software engineering education,
where environmental awareness is increasingly emphasized
in academic curricula and professional development initia-
tives. As a related sub-objective, we define: the player
can describe how ecological neglect can contribute to
climate change, providing further context for the need for
sustainable practices.

The second ILO focuses on application, aligning with
Bloom’s third stage, where learners demonstrate their ability
to apply acquired knowledge. We have defined the second
ILO as the player can solve the puzzles, requiring them to
utilise the information they have gathered to make informed
decisions and progress through the game. This objective
mirrors real-world problem-solving scenarios in sustainable
software engineering, where developers must apply theoret-
ical knowledge to practical challenges.

3.2. Learning strategy

Knowledge Acquisition Knowledge Consolidation

[ Lewveld

Software Article Coding Puzzle

Energy consumption of

Environmental Article L
code duplication

2023 climate report
highlights extreme
weather and warming
trends

Duplicated code

Hardware Article Hardware Puzzie
CPU energy
consumption in

databases

CPU

[ Lewel3

Environmental Article

Alr pollution’s health and
environmental
consequences

Software Article
Cooling systems’
anergy-efficiency in
databases

Hardware Article

Effects of Data Caching
in programming

Coding Puzzle

Caching Data

Hardware Puzzle

Cooling

[ Level2

Environmental Article
Air pollution’s health,
environmental, and
economic impacts

Software Article
Energy consumption of
loops in programming
Hardware Article

Energy comparison of
55D vs HDD drives

Coding Puzzle

Eliminating for loops

Hardware Puzzie

Storage

i Level1

Environmental Article
Pollution's severe health,
economic, and
environmental impacts

Environmental Article
Sustainable coding
crucial for a greener
future

Figure 2. Learning strategy: game overview of collectibles and puzzles

The learning strategy consisted of two phases: knowl-

edge acquisition and knowledge consolidation (Figure 2).
In the knowledge acquisition phase, we present infor-
mation in the form of newspapers and NPC interactions.
This phase supports the first ILO of teaching green coding
practices, by framing Green IT practices within the context
of a future world affected by environmental disasters. By
immersing players in a world where climate change has left
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visible impacts on the environment and society, we aim to
educate them on the real-world consequences and highlight
the importance of sustainable technological practices.

In the knowledge consolidation phase, players demon-
strate their successful absorption of the literature by facing
the in game puzzles. The puzzles directly align with the
first ILO, as players first need to analyse the most efficient
choice by collecting information. At the same time, the
puzzles aim to solidify the second ILO, requiring players to
apply sustainable practices themselves. This game mechanic
bridges the acquisition and consolidation phase, serving as
a practical medium for reinforcing the knowledge gain.

Additionally, we incorporate survival mechanics to fur-
ther motivate our approach, adding a layer of realism that
deepens the player’s engagement with the game world. As
such, we blend the learning objectives with the games’
objective, in a curiosity-enticing and fun way, masking the
clear pedagogical-character tools we employ.

Bailp Planet

SSD or HDD

The Chinese SEE———

R i i committ

S ———
e ———

of amble land to nea AN

srmance

tiny island

International

Text from [7]

Figure 3. Newspaper of hardware choices (in-game asset).

3.3. Newspapers

Newspapers were chosen as a tool to convey critical in-
game information, offering players context about environ-
mental issues, and sustainability topics. These collectible
artifacts are spread around in each level and players can
find them in any order. They provide educational content
in a familiar format, encouraging players to engage deeply
with the game’s narrative, serving as the foundation for the
knowledge acquisition phase of the game. They serve as en-
gaging objectives within the game, transforming text reading
into a curiosity-driven activity rather than a passive task.
To further enhance immersion, we use external websites to
create a realistic newspaper look that we curate for each
article as seen in Figure 3 [8], [9].

A total of eleven newspapers were created, divided into
three categories: environment, software, and hardware. Five
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environmental articles are present in the game, covering
topics of health and economic impacts of pollution, and
climate change. These articles are concise excerpts from real
news sources, designed to reflect the current landscape of
journalism [10], [11], [12], [13], [14].

Furthermore, the game includes three software-focused
articles and three hardware-focused articles, each addressing
energy consumption. An article from each set is featured on
every level, corresponding to the puzzle to solve to progress.
In the next section, we discuss these software and hardware
themes in greater detail, connecting them to the game’s core
challenge of solving the puzzles (subsection 3.5).

Each newspaper covers a single topic, as players dis-
cover them one at a time, ensuring that they can focus on and
fully digest each concept before encountering the next. Our
approach allows players to absorb substantial information
without requiring complex game mechanics or extensive
code. Overall, the articles contained in the game offer an
initial varied overview of the state of the climate crisis and
its relation to the field of Software Engineering.

3.4. NPC interactions

Similarly to newspapers, the interactions with NPCs
provide insights into the disaster and the devastating ef-
fects of climate change while aiming to educate on the
environmental events that happened as a consequence of
the non-eco-conscious actions. They are designed to deepen
player empathy and immersion by introducing survivors
from settlements that have endured the changes in the world,
thereby enriching the game’s knowledge acquisition aspect.

You're just in time. We've been working
hard to keep this place running, but
you can see, the world outside these
walls is unforgiving. We're low on
resources, and the power source that
keeps this settlement safe is failing.

I could use your help.

“Where am IP How did I get here?”
Marcus
King

“What do you mean® I don't understand.”

“I need to know more before I can help.” |

Figure 4. NPC interaction (Text Enlarged)

All in-game characters are struggling to survive in a
world that has taken away their chance at life, and they
are focused on rebuilding their communities amidst hard-
ship. As players encounter these NPCs, they learn about
the challenges of restoring critical systems, such as reac-
tivating power sources and repairing essential computers,
which correspond to in-game puzzles. By participating in
the survivors’ efforts to rebuild, the game instils a sense of
ownership in the player by emphasizing the impact of their
in-game decisions, creating a deeper connection between
them and the game’s world.

Authorized licensed use limited to: Universiteit van Amsterdam. Downloaded on August 11,2026 at 09:01:25 UTC from IEEE Xplore. Restrictions apply.



3.5. Puzzles

Central to the gameplay is the puzzle system, where
players must evaluate the sustainability of various cod-
ing practices and hardware components. Designed to test
players’ understanding of the knowledge introduced, each
puzzle provides an interactive way to deepen the knowl-
edge acquired at each level. They serve as the knowledge
consolidation stage, consolidating their understanding of
Green IT practices, and challenging players to apply and
reinforce what they have learned by collecting newspapers
and conversing with NPCs. Upon completion, regardless of
choice, the player can progress to the next level.

We have utilised the same sources used in creating the
puzzles and non-scientific articles to aid players in solving
them, as described in this section. Non-scientific sources
provide approachable language and simulate the experience
of learning about these topics as one might in everyday life.

These articles are compiled from existing sources across
the internet and they provide hints and context for the player
to understand the environmental consequences of coding
practices and hardware components.

All in-game choices represent real choices that have
consequences tied to environmental impact, teaching players
the importance of optimizing for energy and resource effi-
ciency. Each puzzle highlights the importance of promoting
sustainable development in computing presenting players
with choices that reflect real-world coding decisions, such
as selecting between energy-efficient algorithms and low-
power hardware options as discussed in subsection 3.1. We
designed software puzzles that focus on code maintainabil-
ity, specifically with refactoring for energy efficiency.

The first puzzle focuses on refactoring code loops and
choosing storage devices. Loops, especially those with large
numbers of iterations or nested loops, can significantly
increase a program’s CPU usage. Researchers identify loop
transformations as a refactoring technique that allows users
to reduce complexity for energy efficiency [15], [16]. We
simplify this notion in the first coding puzzle, where the
player has to choose between two code snippets, one that
contains a for loop and one that does not. We use a
relevant article to educate on this green coding practice
[17]. Research suggests that for most generic tasks SSDs
(solid-state drives) are more efficient [18], [19]. To deduce
the most efficient approach they need to find an article
on the performance and energy advantages of the drives
(Figure 3) and choose between an SSD or HDD drive for
their computer [7].

The second puzzle is about caching data and methods
of cooling. Caching static data is an energy-efficient way
of reducing network traffic in web-based applications [20].
We deduce this paradigm in two coding examples as shown
in Figure 5. The associated source of the article in-game
both explains what caching is and educates on its energy
efficiency [21], [22]. The change to liquid from fan cooling
has been shown to cause 6—45% reduction of IT energy foot-
print in Databases [23]. We use snippets from the following
article to educate the player on this effect [24].

The third and last puzzle focuses on the effect of du-
plicated code and CPU power consumption. Players have
to choose between a coding example that implements the
same computational logic twice and a second that has

[[Choose the most efficient one to proceed

cached_data = None

Function fetch_data:
Frint "Fetchingdata.”
Return list [1,2, 3, 4,5]

Function process_dats:
data : Call fetch_data
result : Empty list
For each number in data:
Multiply number by 2 and add to result
Return result

resultsi - Call process_data
Print resultsi

results2 = Call process_data

Print results2
result:

results3« Call process_data Print
Print results3

data = C

result : For
store in result list

Return result

Function fetch_data:
If cached_data is None:
Print "Fetching data."
Set cached_data to list [1, 2,3, 4,5]
Return cached

resultsi : Call process_data
Print resultsi

1 process_data

results3 = Call process_data
Print results3

data

h number in data, multiply by 2and

Figure 5. Gameplay Screenshot: Coding Puzzle Example
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refactored the logic into a function that is called twice
later, simulating a common everyday choice for developers.
Refactoring code smells such as duplicated code has been
identified by educators as a main learning objective for
promoting “Green Thinking” [5]. Sanlialp et el. find that
consolidating duplicate conditional fragments has a positive
effect on performance [25]. It’s important to mention that
researchers have found that the impact of refactoring code
smells including duplicated code can vary as it can introduce
a trade-off between performance and energy efficiency as
it can sometimes lead in both an increase and decrease in
energy consumption [5], [26].

We identify CPU usage as a core metric in measuring
software energy usage [27]. We provide players with two
CPUs with an indication of their energy usage, prompting
them to choose the one with less wattage as the most
sustainable. We compile the article from AMD, a large-scale
CPU manufacturer, report on CPU consumption [28].

These puzzles pose a sufficient challenge, as the player
has to look for clues on the map while at the same time
educating them through exploration and curiosity, forming
the core of the knowledge consolidation phase of the game.

3.6. Survival and Resource management

Resource management plays a major role in the narrative
and directly into eco-conscious behaviour. In this world,
players must carefully manage scarce resources such as
food, water, and health. The hunger and thirst bars slowly
decline as time passes (as seen in Figure 6) while the
health bar declines when hunger and thirst are depleted.
The game world contains consumables that the player has
to distinguish between and use carefully. Moreover, we
have implemented a trading system, allowing the player to
procure resources through exchange rather than foraging.

Decisions like the wrong use of poisonous items or
wasting all resources at once will cause a possible game
over. Each resource affects different aspects of the player’s
statistics so the player is urged to exercise caution and
think about the consequences of irresponsible management.
This resource management activity mirrors an IT system’s
resource management in software engineering. Our design
choice reinforces knowledge consolidation in a subtle yet
impactful way, encouraging players to internalise sustainable
practices.

(%) Health 100/100

& Hunger 75 /100 S

@3 Thirst 88 /100

Figure 6. Player Stat Bars
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3.7. End of game

Upon completion of the game, we provide the players
with an evaluation score based on the sustainability of their
choices throughout the narrative as seen in Figure 7. This
final score aims to provide an overview of the player’s
decision-making, providing feedback to help them reflect
on the consequences of their actions, deepening the solidi-
fication of sustainable thinking.

The evaluation score is calculated by using both the
hardware and software choices of the players throughout the
whole game. For each level, players can accumulate 1 point
for the efficient code choice, and 1 for the efficient hardware
piece. In the event that they choose the inefficient choices,
they don’t gain any points. As previously discussed, there is
a total of 3 levels, therefore a total of 6 puzzles, which leads
to a maximum score of 6 points. We calculate the efficiency
percentage with that information.

Notably, the game does not have a traditional “fail”
state; instead, players can only lose by depleting their health
points, which can happen through factors like thirst, hunger,
an effect of poor resource management.

Efficiency Score

100 / 100

100/ 61
100 / 81

Overall Play
Time

3,29 minutes

Figure 7. End of Game statistics

4. Assessing ILOs via user experience reports

We conduct a preliminary survey with eleven playtesters
to evaluate the effectiveness of the game in achieving its
Intended Learning Outcomes (ILOs). Participants were ob-
served playing the game, one at a time with no initial
direction or knowledge of its contents. They were then asked
to complete a short questionnaire. The ages ranged from 14-
30 years, which is suitable for our target audience.

We first ask the participants about their prior coding
experience, as the game targets individuals with a software
engineering background. Participant coding expertise varied,
with 9.1% at level 1, 18.2% at level 2, 27.3% at level 3,
18.2% at level 4, and 27.3% at level 5, on 5-point Likert
scale from “No programming knowledge” to “Professional
programming knowledge”. Participants rated various aspects
of the game, including their overall experience, level of
engagement, perceived difficulty, and comprehension of the
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storyline. We also invited them to identify key lessons they
took from the gameplay, providing valuable insights into
how effectively the game communicated its ILOs.

The majority of participants reported positive experi-
ences with the game, as indicated by their ratings on a 5-
point Likert scale ranging from ‘“Not enjoyable at all” to
“Extremely enjoyable”. Specifically, 18.2% of participants
(3 individuals) selected a rating of 3, 45.5% (5 individuals)
chose a rating of 4, and 36.4% (4 individuals) assigned the
highest rating of 5. On a scale from “No difficulty at all” (1)
to “Extremely difficult” (5), the distribution of participant
responses was as follows: 7 participants rated the difficulty
as 2, 3 participants rated it as 3, and 1 participant rated it as
5. Even so, only half answered the comprehension question
on the game’s storyline correctly. This suggests that while
players were engaged, they primarily focused on the game
mechanics rather than the narrative elements.

In assessing the educational impact of the game, we
found that players predominantly selected the option “How
ecological neglect can lead to societal collapse” as the key
lesson learned from the game. Furthermore, participants
highlighted “The importance of energy efficiency in tech-
nology” and “The importance of green coding practices” as
valuable takeaways. These findings align with our ILOs, re-
inforcing the game’s design objectives and its core messages
about sustainability and green coding practices.

Additionally, when asked about the game features they
appreciated most in a multiple-select choice fifty per cent of
participants cited “Interactive gameplay, task-based puzzles,
and survival mechanics”. This preference suggests that ele-
ments — such as the puzzles containing coding challenges
related to energy efficiency — were engaging and aligned
well with the educational content. By combining interactive
puzzles with real-world applications, the game demonstrated
that learning can be both impactful and enjoyable.

We recorded the participants’ game scores, who per-
formed at 74.2% success on average in the game. Of the
participants, the three who achieved the maximum score of
100% were those with professional coding experience. This
indicates that our game also achieves its secondary ILO of
participants successfully solving the game.

Our initial results thus show that our game’s design has
achieved this balance of providing an enjoyable experience
while at the same time teaching core principles on green
coding practices and energy efficiency. We find that puzzles
in the context of games are a great choice as a medium to
engage people on the importance of sustainability.

5. Sustainable game development with Unity

Game engines are the primary tool game developers use
as they streamline the majority of repetitive tasks removing
them from the hands of developers and standardizing them.
Most tasks such as Animations, Graphics, Artificial Intelli-
gence, Physics engines and even lower-level processes such
as Rendering have become built-in. This allows for game-
design reusability across games. [29]. Unfortunately, while
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these same processes require substantial computational re-
sources, the impact of energy consumption on game engines
has received far less attention compared to other sectors of
the software engineering industry [30], [31].

Rendering processes can account for as much as 70%
of average CPU usage, and given that rendering is a GPU
process, overall game performance tends to be GPU-bound
[32]. Unity has the capacity to manage efficiently complex
rendering tasks concurrently with other game processes,
such as physics calculations and scripting, which is a critical
factor in its energy efficiency. This also allows Unity to per-
form better on resource-constrained devices as it consumes
fewer CPU and GPU resources when rendering games
across various platforms, including mobile and fixed devices
[32]. This lower consumption is critical for sustainability
as it directly translates into reduced energy use, making
Unity more efficient in handling complex multimedia en-
vironments while maintaining high interactivity and quality
of experience.

Furthermore, Unity generally outperforms Unreal En-
gine -the second most used engine- in specific aspects,
such as Physics and Rendering of static meshes. Unity’s
performance in Physics simulations shows a 351% reduc-
tion in energy consumption compared to Unreal Engine,
highlighting its efficiency and suitability for our application.
For rendering static meshes specifically, Unity’s 17% lower
energy consumption compared to Unreal Engine further
showcases its advantage when developing 2D games [30].
Due to the reliance of 2D games on static assets, Unity’s
efficiency in rendering static meshes contributes to reduced
energy consumption throughout the game’s lifecycle.

Unity’s architecture is designed for efficiency and
reusability, making it a suitable choice for sustainable
game development. Vohera et al. highlight Unity’s support
for multiple platforms, which allows developers to deploy
games on various devices without extensive re-coding. This
capability, combined with optimised components such as
PhysX engine for physics calculations and Mecanim for
animation, helps reduce computational demands. Unity’s
extensive asset store and large user community also facilitate
sharing and reusing resources, which further minimised
redundant efforts and promotes sustainability [29].

6. Related Work

We reviewed a broad selection of games focused on pro-
moting sustainability and environmental awareness. How-
ever, we did not find any games specifically designed to
teach Green IT practices.

We examine several games that address environmental
themes: Eco, Terra Nil, Save the Earth, and Floodland teach
players about balancing environmental sustainability within
ecosystems; Fate of the World puts players in charge of
global policy decisions to combat climate change; Coral
Island encourages eco-friendly actions in real life; Car-
bon Warfare is a strategy game where players experience
the consequences of excessive carbon emissions; Alba: A
Wildlife Adventure is a story about a girl who sets out
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to save her island and help the local wildlife; Endling is
a narrative of the last fox mother on earth, dealing with
themes of pollution and animal extinction; and Plasticity
set in 2040 when the world has been heavily affected by
environmental disaster [33], [34], [35], [36], [37], [38], [39],
[40], [41]. Furthermore, Werning provides an overview of
games that implement eco-conscious behaviour and explores
the effectiveness of eco-modding, the practice of embedding
environmental communication in video games games [42].
The Green Game Design database offers best practices
for game developers to integrate effective climate messaging
and minimise environmental impact during production [43],
which could be integrated with Echoes of the Future.

7. Limitations and Future Work

One important limitation is the current lack of data
related to the energy cost of playing the game. Ideally,
we would be able to analyse the energy cost of learning
through the game and the energy savings that will come
from what the players learned. This could be achieved on a
small scale by considering the energy consumption of appli-
cations developed by the players of the Echoes of the Future
game before and after playing the game. It would thus be
valuable to measure the energy consumption associated with
running the game, both during development and on end-
user devices. Implementing real-time energy tracking would
allow us to quantify the environmental impact of the game
when executed on different hardware configurations, provid-
ing insights into how efficiently Unity processes resources
for players. Additionally, analyzing the energy cost of the
development process in Unity itself could highlight areas
where optimisation might be needed in the engine itself.

Our preliminary study can be expanded to include a
wider age and background range of participants. Report-
ing metrics that correlate performance with the age of the
participants would also be interesting; e.g., one may expect
that younger developers may be more comfortable learning
throughout a game than older developers.

The game can become more impactful if the choices
themselves are reflected in the gameplay through visual
storytelling. To further engage the players and work on
replayability, we could also add personalised endings that
change according to the player’s performance. Furthermore,
the game can be expanded to include protagonists from
all levels of the company to ensure that this awareness
reaches all levels and that concern for environmental impact
becomes part of the business objectives.

8. Conclusion

In this paper, we report on the design, development and
educational impact of a game which aims to teach Green IT
practices and raise environmental awareness. By structuring
the game into two core phases- knowledge acquisition and
knowledge consolidation- we integrated learning objectives
into an engaging gameplay experience. The knowledge ac-
quisition phase introduces key concepts of green IT practices
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and environmental impact through in-game artifacts, such as
collectible newspapers and NPC interactions, which frame
sustainability in the context of a post-apocalyptic world.
The knowledge consolidation phase further solidifies these
concepts through interactive puzzles, encouraging players to
apply sustainable choices in order to progress.

Our design approach intentionally combines gameplay
and teaching objectives in a way that makes learning feel in-
trinsic to the game experience, balancing educational content
with engaging mechanics. By allowing players to explore the
consequences of unsustainable practices and make impactful
in-game decisions, the game fosters a sense of ownership
and responsibility, reinforcing the relevance of sustainable
practices in software engineering and beyond.

A preliminary survey was conducted to assess the game’s
effectiveness in achieving its Intended Learning Outcomes
(ILOs). Findings indicate that players not only engaged with
the game’s narrative and mechanics but also developed a
deeper understanding of sustainable coding and resource
management principles. Additionally, an analysis of Unity’s
energy efficiency suggests that the platform aligns well with
the game’s sustainability objectives.

Our research demonstrates that interactive, narrative-
driven games can be effective and enjoyable tools for con-
veying complex concepts in Green IT. By aligning game
mechanics with environmental and educational goals, the
project contributes to the field of green software and high-
lights the potential for games to teach awareness of real-
world sustainability issues to seasoned and new developers.
Additionally, we consider how Unity performs for our spe-
cific demands, making it well-suited for sustainable game
development, particularly in 2D games.
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