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Abstract:

This study presents an in-depth investigation into game
balancing practices among game designers, with a particular
focus on understanding the challenges faced and strategies
employed in the balancing process. The study evaluates our
tool Scriptable Object Table as a potential aid for designers
when balancing their game. As a step for developing the
tool, we made the game Web of Lies to understand the needs
for balancing games. Through a series of interviews, the
research reveals insightful feedback regarding its scalability,
integration, extendibility, user experience, and functionality.
The study’s findings underline the potential value of imple-
menting features that support designers by facilitating an
enhanced iteration process. We found that users put emphasis
on control of how they view the data, changing data quickly,
tracking the changes, and showing effect of the changes.
Despite certain limitations, the study provides a valuable
foundation for future research and tool development in the
domain of game balancing.
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Abstract—This study presents an in-depth investigation into
game balancing practices among game designers, with a partic-
ular focus on understanding the challenges faced and strategies
employed in the balancing process. The study evaluates our
tool Scriptable Object Table as a potential aid for designers
when balancing their game. As a step for developing the tool,
we made the game Web of Lies to understand the needs for
balancing games. Through a series of interviews, the research
reveals insightful feedback regarding its scalability, integration,
extendibility, user experience, and functionality. The study’s
findings underline the potential value of implementing features
that support designers by facilitating an enhanced iteration
process. We found that users put emphasis on control of how
they view the data, changing data quickly, tracking the changes,
and showing effect of the changes. Despite certain limitations,
the study provides a valuable foundation for future research and
tool development in the domain of game balancing.

Index Terms—Game balance, game balancing, Unity, editor
tool, Scriptable Object

I. INTRODUCTION

Mastering the art of balancing can set a game apart from
the highly saturated collection of games in the industry. Game
balancing is the act of modifying the game to achieve desired
design goals. Well-balanced games are fair to the player,
leading to less frustrations and more enjoyable experiences
(Adams, 2014, pp. 324-358). This implies that balancing is
a strong factor in fun in games, which is one of the most
important milestones game designers must meet (Fullerton,
2014; [Schreiber, [2010). However, balancing a game is a
long and resource-intensive process. Game designers use a
variety of heuristic and mathematical approaches to theory-
based game balancing which will be analysed and discussed
Schreiber and Romero| (2021)).

In collaboration with |Get Media Savvy, a US-based collec-
tive advocating for media literacy, we worked on the game
Web of Lies a roguelite deckbuilder card game designed to
provide players with an engaging gaming experience imparting
essential media literacy skills, which have become increasingly
important with rise to the internet and novel information
technology. Rapid proliferation of fake news and the spread
of misinformation has become a significant global concern
(Del Vicario et al., 2016; |[Kubey, [1997; Mian and Khan,
2020), and many efforts to promote media literacy have been
underway (Dave et al., 2022} |Wardle et all [2017). As video
games are a popular and pervasive medium, they have emerged
as a promising tool for teaching the subject. Our contribution
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to the project — that aligns with this study — was to make the
game fun, ultimately maximizing its impact by ensuring that
players are effectively challenged and engaged in the learning
process (Schreiber], [2010).

Initially, we set out to investigate balancing in roguelite
deckbuilders. However, due to scoping challenges and the
limited applicability of focusing on a single finished game, we
instead decided to create a generalized tool called Scriptable
Object Table (SOT) for balancing games in Unity (Unity
Technologies, 2023a), regardless of genre. This approach is
more scalable, offers broader applicability to the community,
and has greater potential to contribute to the advancement of
game balancing techniques within the industry. To guide the
design of the tool, it was built based on the balancing concepts
and common practices described in this study.

To that end, we put forth the research question:

How can we develop a game balancing tool that
streamlines the workflow for developers, allowing
them to easily iterate and incorporate balancing
principles in their projects?

This paper will examine the principles of game balance
in roguelite deckbuilder card games and describe the design
and development of a tool we developed that helps with the
balancing process of similar games.

II. GAME BALANCE THEORY

There are many different definitions of what game balance
is (Becker and Gorlichl 2020). In this paper, we treat game
balancing as a way to modify game values to achieve the
desired design goals of the game. To achieve game balance,
a variety of different approaches can be applied which have
different requirements and development costs (Schreiber and
Romerol, [2021)).

Before diving deep into the concepts, it is important to
clarify goals of balancing. [Schreiber and Romero| (2021) raise
a point that fairness, interesting player choices, and difficulty
are potential targets for balancing. |Sylvester| (2013) argues
that it is also important that the game balance reflects the
narrative and is accessible to the player from a user experience
perspective. When possible, balance should be achieved by
adjusting values without taking away from other aspects of
the game.



Fullerton| (2014) dives deeper into balancing the difficulty
of the game. Difficulty can be balanced for in multiple ways.
Roguelite games open up the possibility of dynamic balancing,
because the game naturally becomes easier every playthrough
due to increasing player skill and meta-progression.

Tyroller| (2019) states that the designer should decide what
the balancing goals should be for the game as a whole and
the separate game objects.

A. General Concepts of Game Balance

It is important to clarify game balance terms before diving
deep into the different methods for balancing a game. Doing
so, we facilitate a shared understanding and provide a foun-
dation of the basic concepts for a more effective discussion
on the balancing approaches. Furthermore, it enhances our
comprehension of the requirements and challenges faced by
designers that focus on balancing.

a) Systems and Rules: |Schell| (2008) writes that the rules
of the game make the game.

Sylvester| (2013)) defines a game design as a system of rules
that drive the behavior of the game. Therefore the job of a
game designer is to create these systems of rules in a way
that achieves the design goals of the game.

Schreiber and Romero| (2021) define systems as described
in the standard dictionary definition: "a set of interacting or
interdependent parts that form a complex whole."

In this paper, we will use systems and rules to describe how
the game works and how the different elements of the game
interact with each other.

As games consist of multiple systems working together, a
game can be balanced by changing how the various game
systems interact with each other.

Fullerton| (2014) proposes that splitting systems into smaller
subsystems is worthwhile to make the game easier to balance
as a whole. It is also important to try to reduce the connections
between different systems as a change to a system can change
the balance of all other connected systems.

b) Resources: |Schreiber and Romero| (2021) define re-
sources as values that can be exchanged for different values.
The flow of resources, their availability and versatility in
comparison to other resources is what defines their relative
value. Examples of resources include time, currency, lives,
game objects, experience points and so on.

c) Anchors: An important step in balancing a game with
many variables is the anchor. Schreiber and Romero| (2021)
define the anchor as an in-game resource that is directly related
to every other resource in the game. This direct relationship
allows the anchor to be used as a way to assess the value
of each resource in the game, whether it is health points,
time, score or any other resource that exists in the game.
Furthermore, a comparative anchor is a unit that can be used
as a default unit that other variations of units can be compared
against to ensure that all units are balanced with each other.

d) Curves: According to Schreiber and Romero| (2021)
curves (functions) show the relationship between different
game resources. The shape of the curve defines the progression

of the game by showing how the increase in one resource
affects other resources. For example, a curve could be an attack
vs coin curve showing how much attack can be done using a
given amount of coins.

Fullerton| (2014) recommends that designers keep such data
in spreadsheets and develop them together with the technical
part of the team. Spreadsheets are stressed as both a good
starting point and a way to fine-tune the game balance in the
latter stages of development.

It is worth mentioning that while curves are used to keep
relationships between resources balanced, it is common for
designers to edit values of specific game objects for the sake
of keeping the game interesting or for narrative purposes,
even though those changes might work against achieving a
perfect game balance. Millard| (2022)) argues that imbalance
if used well can make a game better. He argues that single-
player games specifically can use this to make the player feel
powerful. Imbalance can also be used to encourage player
to play in a way that is more fun and discourage boring
strategies. |Credits| (2013) states that imbalance should be
carefully considered and designed in order to be effective.

It is also important to consider the extremes of the curves
and have extra logic to handle what happens when these
extreme values are reached.

e) Granularity: Granularity refers to the proximity of
one number to another (Schreiber and Romero, 2021). When
numbers are too high, they become meaningless to the player
or make it harder to make calculations and reason about their
value. If the numbers are too small, they limit the designer’s
choices when it comes to balancing the game. General game
design and balancing decisions can be done to address these
issues by adjusting the granularity of the numbers present in
the game.

f) Possibility Space: Possibility space defines how many
different states of the game can be reached by the player. It can
be expanded by adding more complexity to the game. In mod-
ern games, the possibility space is so vast that it mainly used
as a theoretical term to make conversation about the topic of
game balance easier. It is important to understand that a bigger
possibility space allows for greater replayability (Schreiber and
Romero, 2021)). Possibility space can be expanded in different
ways, of which not all could be considered desirable for the
design of a given game.

g) Determinism: According to |Schreiber and Romero
(2021)), determinism is used to define the different actions
the player can take in the game. A deterministic action will
always have the same outcome if the state of the game is
the same. If an action is non-deterministic, the same action
can have different outcomes even if the game state is identical
every time. The presence or lack of determinism in the actions
defines how the game can be balanced. Game mechanics can
be made to be non-deterministic to expand the possibility
space at the cost of player control.

h) Randomness: |[Engelstein| (2018)) defines the terms
input randomness and output randomness. Input randomness
is defined as randomness that modifies game state prior to



player action. For instance, Bettlers of CatarfKlaus Teuber, j) Dominant Strategies:When the player is presented
ad), the player throws a dice dictating what resources they havigh choices where a single move is always obviously the most
to work with before they decide their action that turn. Outpuiptimal choice, the game's balance is tainted bglaaminant
randomness happens after player action, such as critical dtiategy Generally, this should be avoided at all costs, as it
systems in turn-based games where there is a certain chamckices fun in the game (Adams, 2014). The player should be
to deal double damage after the player picks their movable to make meaningful choices that t their playing style.
Generally, input randomness is said to be more desiralflarthermore, having multiple viable strategies improves the
because it supports strategy. However, there are cases wiyamae's replayability, engagement, and strategic depth.
output randomness can be useful to encourage risk assessment.k) Transitivity: Game mechanics can be described as
Additionally, output randomness can be used to re ect tHeansitive based on the relationships between game elements. A
random nature of actions happening outside of player contrsgnsitive relationship involves the direct comparison between
such as units following player orders being successful or ngame elements, such that A is stronger tharB, and B is
Randomness is particularly important for roguelite gamestronger tharC, A must be stronger tha@. This can lead to a
as they are de ned by random content generation durimpminant strategy, as players will always prefer the strongest
runtime of the game (Brown, 2020). Random generation adajgtion. Therefore, applying a higher cost appropriately to the
variety in the gameplay and thus extends the replayability sfronger option is essential to balance transitive mechanics and
the game. Randomness also forces the player to learn hawweid dominant strategies (Adams, 2014). Another alternative
the game mechanics work instead of relying on memorizatigsto establish intransitive relationships. In this case, strength
of optimal plays. Randomness can also be employed to twha given game element is contextual, meaning that a given
the game into a more casual experience that is less reliantaject is stronger than another object in a given situation, while
player skill. Randomness also adds to the impact of rewardging weaker than it in a different situation. The most common
given to the player. Therefore, randomness was an essergdmple of an intransitive game Rock, Paper, Scissars
consideration for balancing our gariiéeb of Lies Changing the type of relationship between different elements
i) Probabilities: Probabilities naturally follow when ran- does not change the possibility space, but its does have
domness is designed in games. For games with outcoare effect on how interesting the choices between them are.
randomness, developers can tweak the chances to makelmti@nsitive relationships make the choices more interesting by
game more balanced (Schreiber, 2010). There are dependdrailenging the player to think more (Schreiber and Romero,
and independent probabilities. Dependent probabilities charifg?1). They can also be used to avoid dominant strategies,
based on the game state, while independent probabilities aigce the player must adapt to the different situations (Adams,
completely random. Human psychology dictates that we a2814). Understanding of the difference between transitive and
naturally really bad at statistics (Schreider, 2010), as we oft@riransitive relationships is crucial in the decision-making
develop superstitions with probabilities, such as when we amhen it comes to balancing game mechanics.
on a hot streak, we believe that some external factors are ) Information: Information on the state of the game can
in uencing the streak. As game designers, we can use tiig given to or hidden from the player to change the possibility
by adapting the probabilities to make it more likely to gespace of the game. Furthermore, the player can be given the
a good roll, making the player feel more engaged. This cahoice to uncover more information on the state of the game
therefore help with balancing the game by reducing momerigg a cost. This allows for more interesting choices for the
of disengagement. player in which they have to balance knowledge with resources
Exposing probabilities can also give players more autononf§chreiber and Romero, 2021).
over their decisions, making their risk assessments fairerAccording to Brown (2020), the amount of information
On the contrary, developers can implement hidden dependéitectly affects the player's ability to plan ahead. He warns
probabilities, such as iSlay the Spirgq(Mega Crit Games), that too much information can lead the player to paralysis
where the probability of rare cards appearing increases evefyanalysis. Leaving some information hidden is a good way
time the player has not seen one when collecting reward@. force the player to adapt and make interesting choices
This can be useful for avoiding runs (play-throughs) whetBroughout the gameplay time.
they never get any good cards, but it should be advised to m) Solvability: According to Schreiber and Romero
not abuse this, as the player might feel the game is unfair(#021), a game is solvable if it is possible to nd the optimal
they start noticing this. Making a ganiéeel" more random action for the player to take at any given moment in the game.
can also cater to a more casual player base (Schréiber, 20E0ythermore, solvability is split into:
Catan: Junior (Klaus Teuber, b) removes one die from the  Trivial solvability - It is easy for the human mind to nd
die roll, normalizing the probability curve, making it so that  the optimal action.
each number has an equal chance of being thrown. This is Theoretical solvability - the player has all the information
more suitable for kids, since it reduces the cognitive demand required to nd the optimal solution, but its impossible
on the player as they do not have to recognize some numbers due to time constraints or the size of the possibility space.
appearing more frequently such as in the original game with Computational solvability - It is only possible to nd the
two dice. optimal action to take by simulating the game over and



over until the optimal strategy is found. through cost curves and probability analysis. Additionally,

When games are only theoretically solvable, the desigriedving found the curves that de ne the game balance allows
cannot achieve perfect game balance. In these cases, thetld@designers to add content to the game in the future without
signer can resort to educated guesses combined with playtéétrupting the game balance too much or requiring exten-
ing and metrics to nd the right balance. sive playtesting. Most of the time, mathematical balancing

n) Feedback LoopsAccording to Schreiber and Romerocannot be used without additional supporting techniques as
(2021) feedback loops are game mechanics in which an actRgfasionally there are game elements that cannot realistically
is modied by it being used. Positive/famplifying feedbacke put into formulas. Tyroller (2019) suggests not to put too
loops add to the power of the action every time it is usefiuch development effort into mathematical balancing espe-
Negative/dampening feedback loops reduce the power of gially in cases where complex game mechanics are prevalent.
action every time it is used. Feedback loops can be usedMérthermore, mathematical analysis cannot take into account
control the progression of the game. While in most caséte psychological part of what makes games feel balanced.
positive feedback loops are avoided to keep the game Ngnetheless, the mathematical approach can be used to get
balance, sometimes they are employed to quickly nish tH&e game ready for playtesting (Schreiber and Romero, 2021).
game after it is clear that victory is inevitable for a player. 3) Playtesting Approach:Intuition and mathematics can
Negative feedback loops are used to stabilize by ensuring tR&ly get the game balance so far. As games are experienced
actions become less powerful when being used repeate@iybjectively, playtesting is essential to capture how balanced
This keeps the game interesting as the player has to reconsifiér game feels for its target audience. Schell (2008) de nes
their choices every time they take an action. Fullerton (201Rjaytesting as the act of getting players to play the game and
calls such mechanics reinforcing relationships. The task $&¢€ if the design of the game facilitates the expected experience
balancing feedback loops is to keep the game balanced with&it the player. Brown (2019) de nes playtesting and player

making it stagnate. data analysis as essential steps in verifying the balance of the
) game. Furthermore, complex games that offer an abundance
B. The Four Approaches to Game Balancing of actions or abilities run a higher risk of potential exploits.

In the following sections, we will dive deeper into gamd-or example, when ghting Father GascoigneBifoodborne
balance using intuition, mathematical modelling, playtestingi-romSoftware) the player can exploit positioning of the boss
and data. by moving below a staircase where the boss is unable to

1) Intuition Approach: The initial game balance is sethit them, making a game that has a reputation for being
by the designer based on a rough estimate for what wilktremely challenging a breeze. These exploits are mostly
be a good value. While these values are very likely to deund through rigorous playtesting (Adams, 2014), however,
changed later, they can sometimes be enough to get a genatahutomation is a promising cheaper alternative (Zarembo,
feel of the game down before moving on to other metho@919). It is worth noting, that playtesting, while essential,
of balancing. Designer experience dictates how balanced tte;m be a rather expensive process. Sylvester (2013) writes
game will become using this method. Fullerton (2014) writéfRReal understanding of a game's balance can never come from
that balancing a game is as much about gut instinct aswiaitching one or two tests, much playing the game yourself.
is about mathematics. It is a process that is practiced alcomes from absorbing many different players' experiences
improved on over time. and combining them into an integrated mental model of how

There are cases where manipulating values or relationshipe game is working.'t is therefore important to maximise
between resources is not the optimal solution. This is whettee bene t from testing on users by balancing the game as
the intuition based approach shines. A designer can addnouch as possible using intuition and mathematical modelling
completely remove features and rules present in the gameptr to extensive playtesting.
balance the game as a whole. According to Schell (2008), preparing questions ahead of

a) Estimation TechniquesFelder (2015) proposes sev-time is important to get the most value out of the playtest. In
eral techniques for estimating different game values and cogigder to improve the balance of the game, questions should
The Fermi Solution (Von Baeyer, 2001) suggests that multiptee asked addressing balance concerns based on what the
estimations can arrive at a more accurate average estimatiafancing effort is focusing on.
than a single experts guess. Felder (2015) suggests that thi$) Metrics Approach:Once the game is live, player actions
technique can also be applied to estimation of importacan be tracked using analytics solutions to assess player
game design values. Furthermore, estimation of multiple ibehavior and game balance. Data can show which items are
terconnected values should arrive at a roughly balanced mabt being used, which levels are too dif cult, which classes are
resulting value. underpowered and so on. Other types of design issues are still

2) Mathematical Approach:Since every game has num-found best through playtesting, but when it comes to adjusting
bers, using mathematics to balance a game is a natural numbers, statistical data provides the most accurate answer.
There are many tools for analysing and then balancing game®f course, physical games are not well suited for this
using mathematics. Sometimes, the game can be balanapgroach as they would require the players to self-report
if all elements of the game can be attributed with a valubeir game experiences, which is rare outside of competitive
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