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Abstract

This bachelor’s thesis’s purpose was to determine how the complexity of economic systems in
video games affect the gameplay of said video games, Victoria II (Paradox Interactive AB,
2010) and Civilization V (Take-Two Interactive Software, Inc, 2010). This was done by asking
the research question: “How does the complexity of economic systems in grand strategy
games affect gameplay?“. The method was rooted in Game Research Methods (Lankoski &
Björk, 2015) guidelines and the results were interpreted using Game Mechanics: Advanced
Game Design (Adams & Dormans, 2012). A formal analysis was performed for each game.
The key findings of these analyses are extensive descriptions for the functioning of each
game’s economic system as well as recommendations regarding important aspects of these
systems and how to design them.

Keywords: Civilization V, Game Economy, Grand Strategy Games, System Design, Victoria
II



Abstrakt

Denna kandidatuppsats mål var att undersöka komplexitet av ekonomiska system inom
strategiska datorspel genom att genomföra en analys för spelen Victoria II (Paradox
Interactive AB, 2010) och Civilization V (Take-Two Interactive Software, Inc, 2010) och
jämföra respektive spel. Detta med forskningsfrågan “Hur påverkar komplexiteten inom
ekonomiska system gameplay?”. Metoden utfördes utifrån Game Research Methods
(Lankoski & Björk, 2015) riktlinjer och tolkades med hjälp av Game Mechanics: Advanced
Game Design (Adams & Dormans, 2012). Forskningen utfördes genom formell analys. De
viktigaste fynden var omfattande nedbrytningar av de ekonomiska systemen för varje spel och
rekommendationer för hur dessa system kan designas.

Nyckelord: Civilization V, Grand Strategispel, Spelekonomi, Systemdesign, Victoria II
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1 Introduction
Strategy video games are a vast genre of video games with many different types of
implementations and subgenres. In this genre a typical component is an economic system.
Whether that includes some form of currency and other assets, exclusively currency or solely
assets, the complexity of these systems (Koster, 2003) tends to vary amongst games,
depending on what their intended goal (Lankoski & Björk, 2015) is, as well as the level of
interaction required from the player with these systems.

Economic systems in games fulfil a variety of different roles. They can be used as a way to
purchase or create in-game units or buildings, as a way to barter with other players or
simulated teammates and opponents, as a form of upkeep for things created by a player, or as
a way to gauge success depending on the game and the metrics the player is being compared
against. This is not to say that these examples are the only roles economic systems can fulfil
within a game, but to give an idea of some of them. However, in looking at some of these
roles, the way they operate can be either quite straight-forward or incredibly complex.

Is it required for these economic systems to be very complex in order for them to have deep
value to the gameplay itself? Perhaps they should simply act as a check to limit players’
ability to interact with other systems in the game, systems which could be more central to the
gameplay. This begs the question:

How does the complexity of economic systems in Grand Strategy Games affect
gameplay?

This has been investigated through an analysis of exclusively two titles, considered to be in
the strategy game genre, both released in 2010. These are Victoria II (Paradox Interactive AB,
2010) and Civilization V (Take-Two Interactive Software, Inc, 2010). A formal analysis has
been conducted, where the 2 games have been played, notes taken, an analysis written for
each one, and then compared with one another.

At the time this paper is being written, both of these games are approximately 12 years old
and there are several more recent games in their genre. Despite that they were chosen because
of their relatively close release dates, genre overlap and similarity of systems, yet difference
in execution. Also their age is a benefit, since their last updates were released long ago and
they are very unlikely to change in any noticeable way in the future. This ensures that our
analysis and breakdown is not invalidated due to changes to gameplay systems that have not
yet been released. Along with answering the research question, the analyses may provide
information that could be translated into general improvements for these types of systems.
This information may be useful for game designers who anticipate having to include some
sort of economy within their games or people who have a strong interest in simulated
economies in general.

1



2 Background
2.1 Definitions and Limitations

In order to confront the issues of ideas regarding virtual economic systems and their effect on
gameplay, first, an understanding of the terms and limitations of this paper must be reached.
This is in order to avoid confusion and establish that the definitions laid out here will be used
throughout the paper.

Mentioned in the research question is the concept of complexity. Complexity is a “property of
a system”, though not all systems are complex. It is a “special” quality that comes about due
to the combination of base parts and mechanics interacting in a unique way that creates a
more advanced system that is greater than the sum of its parts (Salen & Zimmerman, 2003).
This should not be confused with the idea that complexity or complex systems means that the
system is hard to understand. The components making up a complex system can be easy to
understand and use individually, however when put together they can generate interesting and
unique behaviours, but not in a random way (Adams & Dormans, 2012). There are
discernable patterns in how these systems unfold, even if it takes awhile to see them, and even
longer to understand how these behaviours came about. This also does not mean that a
complex system is something that is built out of purely basic mechanics or parts. The
individual parts themselves can be complex in their own right, and then combine together into
an even more complex system. Complexity is a combination of how many parts there are in a
system and how they interact with one another

There are 4 types of systems that represent types of complexity: Fixed, Periodic, Chaotic and
Complex. A fixed system is one that remains the same, no matter what. A Periodic system
repeats the same “pattern” endlessly, never changing from the pattern displayed. Chaotic
systems are completely random in their behaviour, there is no discernable pattern to be made.
Complex systems are ones that lie between Periodic and Chaotic, showing patterns of
behaviour more complex than the basic ones presented by a Periodic system, but more
structured and reliable than those of a chaotic system (Salen & Zimmerman, 2003).

For the purpose of this paper, it is important to have an understanding of the type of game
being looked at as well, and not just the systems involved. For this reason, more thorough
definitions of “Strategy” games, the “Grand-Strategy” sub-genre and the  “4X” sub-genre.

For the definition of “Strategy Games'', there are many different ways to interpret what the
word “Strategy” could mean within the context of a video game. Simon Dor (2018) talks
about how a definition for “Strategy Games'' can fit into 3 possible categories, depending on
what the definition accounts for: Iconic, Formal and Experiential. He also discusses the idea
of strategy in games vs strategy games, and the difference between a “Tactical” game and
“Strategy Game”.
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For definitions of the first type, Iconic definitions tend to be based around the depiction of
real-life war, or, at least, aspects of it. “[T]here is “Strategy” when what is represented in the
game is similar to what it is supposed to refer to in real-life – in other words, strategy in a real
war.” (Dor, 2018). An Iconic definition would work off of a pre-existing notion or concept of
“Strategy”, then directly apply it to a video game-based context. As such, a definition using
this as a basis would depend on its depiction related to real-life as we know it, as opposed to
its interactivity or experience.

With Formal definitions, the basis for these tend to be based on the transposing of a level of
war, to the level of the game rules. Salen and Zimmerman (2003) further go on to define that,
with regards to “Strategy” and “Tactics”, where the main difference is the consideration of the
level of the players’ decision making. Tactical decision making corresponds to impact of the
decision on a micro-scale, where the impact of said decision on the game is short lived and
more immediate, whereas strategic decision making has an impact on the macro-scale, where
it impacts the entire game. Tying this to the idea of the Formal definition, even in games that
may not involve war, we see that the most important aspect of this is the scale, or level, at
which these decisions are being made, and what the outcomes are. This type of definition
would be used more for describing different, more formal gaming components, as opposed to
the player’s experience specifically (Dor, 2018).

The last of the 3, Experiential, looks at the idea of strategy as something that is not only
related to war or a formal set of rules and understandings, but rather how players experience
it. “[E]xperiential definitions mainly attempt to describe and understand the experience of
strategy in order to integrate our knowledge into the definition itself.” (Dor, 2018). Due to the
nature of this type of definition, the base used for defining strategy here typically comes from
a more liberal use of the word, as opposed to the previous definitions. Because of this, a lot of
factors can be used to define “Strategy” this way, ranging from strategy being a rough
guideline that players can use to help with decision, or that strategy is the use of more
cognitively based skills for middle- or long-term sequence of actions. However, one thing that
tends to be consistent is the potential for multiple choices that can affect the game, as a game
that only has one “Strategy” so to say, would not really be much of a strategy game as one
would argue that having the ability to implement multiple strategies is what makes a “Strategy
game” meaningful (Dor, 2018).

Taking all of this into account, the definition for a “Strategy Game” is one where there has to
be the ability to implement different ways, from a player perspective, to achieve victory, has
macro-level and long-term decision making, and where a player handles more than just one
set of resources.

4X Games are games that are based around the ideals of the 4 Xs, EXplore, EXpand, EXploit
and EXterminate. Generally, they revolve around building up a faction into some sort of map
spanning empire, with special emphasis on technological, economic and military based
development, though this does not mean that these types of games are devoid of negotiation,
politics and teamplay ("Civilization IV: Warlords Guide & Walkthrough - PC - IGN", 2006).
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For the 4Xs, Explore typically means scouting out areas around the map, to check for
resources or obstructions in the area. Expand means claiming new territory, either through
building new settlements or extending the influence of already existing ones. Exploit is
gathering and using the resources currently under a player’s control, as well as increasing the
efficiency of their usage, and Exterminate means the elimination of, or at least attacking, other
enemy players. In some cases, depending on the game, Exterminate can loop back into
Expand, due to limited space or resources ("Civilization IV: Warlords Guide & Walkthrough -
PC - IGN", 2006).

When playing these games, the 4Xs are not necessarily all active at once, nor do they act
solely independent of one another, or even in the order given. Each part of the Xs can be
active at any moment, and in any combination, though they tend to be more active at certain
stages of the game and in certain combinations with each other ("Civilization IV: Warlords
Guide & Walkthrough - PC - IGN", 2006).

Grand strategy is a genre of strategy games that has a great deal of overlap with 4X games,
with a few key differences. Its main focus remains on similar footing: military, economy,
expansion in various forms. It may lack one or more of the “four 4Xs”. Especially
characteristic of grand strategy in contrast to 4X games is asymmetry. This genre of games
tends to put players in different starting positions where one can be in a significantly more
advantageous position than others at the start of the game. 4X games are likely always Grand
strategy games, but grand strategy games are not necessarily 4X (Hailes; Moregård, 2019).

Sandbox refers to a certain type of game or game design present in other games, player
creativity is often included in sandbox design. When a player is allowed to use a game as a
sandbox, they gain the freedom to be creative with their gameplay. A sandbox has a
combination of game mechanics and player freedom that can lead to emergent gameplay,
where a player discovers solutions to challenges that may not be intended by the developers
(Breslin, 2009).

2.2 Research of Game Economy

Game economy is an expansive concept which can cover many different aspects of video
games. The prevailing notion of the term game economy that one is likely to find exploring
the subjects revolves around MMORPGs. MMORPG is an acronym for Massive Multiplayer
Online Role Playing Game. As implied these are online multiplayer games, and a
single-player is potentially a cog in a large economic system. Examples of games like these
would be World of Warcraft (Blizzard Entertainment, Inc., 2004) and EVE Online (CCP
Games, 2003). A singular player rarely has a great effect or say in the economy of the world
at large and the generation of resources is largely based on active player labour. Such as
mining, fishing or going on quests that game world characters give to the player. This type of
economic system is not what this paper is focused on, however, understanding the difference
is important for clarity’s sake.
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Continuing with the example of World of Warcraft and EVE Online, it is necessary to
understand the difference between games that use the economy as monetary systems and
games with economy as an isolated mechanic. In EVE Online a player can have a premium
and a free account. Having a premium account gives various desirable benefits, however, an
account is only premium for a limited amount of time. There are two ways two gain more
time as a premium account. One is to simply purchase more time with real-world currency.
The second would be to purchase tokens found in the in-game market, for in-game currency.
These tokens must be bought for real currency by a different player who then sells them on
the market. What this means is that the economic system in-game can be influenced by
outside forces and the economy is a form of monetization. Instead, in World of Warcraft, only
cosmetic items can be purchased in this way. This limits the influence on the economy
exclusively to in-game sources. The game still sells cosmetic items for real world currency,
but it does not affect the gameplay, meaning that the economy is still isolated (Lehdonvirta &
Castronova, E. 2014). The two games analysed in this paper, Civilization V (Take-Two
Interactive Software, Inc, 2010) and Victoria II (Paradox Interactive AB, 2010), are both
examples of the latter.

The economic systems of Victoria II (Paradox Interactive AB, 2010) and Civilization V
(Take-Two Interactive Software, Inc, 2010) are not influenced by outside forces like real
world currency. Unlike EVE Online (CCP Games, 2003) and World of Warcraft (Blizzard
Entertainment, Inc., 2004), these systems are not meant to persevere with the same actors for
years. A game is started, the economic system is used and the results vary every time. The
in-game income and expenditure tends to be measured over time and not exclusively in single
transactions. In an MMORPG a player might think they need to sell items so that they can
afford to purchase another item, a simple one time transaction. This paper’s focus on the
strategy genre does not exclude these types of economic interactions but tends to centre more
on the gain and loss over time instead.

The main concepts to be looked at for this paper when looking at economic systems are the
ideas of Negative and Positive Feedback Loops, as well as the 6 basic elements of game
economies: Resources, Entities, Sources, Drains, Converters and Traders. These 6 basic
elements of game economies are applicable to many types of “economies” in games,
economies being a broad catch-all term in this specific instance meant as “a more abstract
way to refer to any kind of system in which resources—of any type—can be produced,
exchanged, and consumed” (Adams & Dormans, 2012, Chapter 4, First Note), ranging from
personal economies, like keeping track of one’s health and ammo in an First-Person Shooter,
to monetary or market economies like the ones we are primarily looking at. They act as
essential building blocks upon which one can build an economic system (Adams & Dormans,
2012).
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The first of the basic elements are Resources. Resources refer to anything that can be
quantified or measured numerically. This can range from energy or time, to what one might
expect to see in a more monetarily based economy: money, gold or natural resources (i.e.,
iron, wood, oil, etc). Typically, things that players can “produce, gather, collect, or destroy”
(Adams & Dormans, 2012, Chapter 4, para. 6) in some way would also be a resource of some
type, including combat units depending on the game; however there are resources that, while
a player can have, they can not explicitly be used or affected by a player, time being one of
these resources in most cases. This does not mean everything is a resource. Static items and
random objects such as walls, platforms or “  any other type of inactive or fixed-level features”
(Adams & Dormans, 2012, Chapter 4, para. 6) are not resources. Economic systems are
centred around the flow of these resources and the other elements' interactions with them
(Adams & Dormans, 2012).

The next of the basic elements are Entities. Entities are what resources are stored in or under.
One could think of them as a bank that resources are kept in. When one gains or loses
resources, they would enter or leave the entity in question and flow into another, if the
resources in question are not just being destroyed. Entities that only store one type of resource
or value would be considered a simple entity, and entities that can store multiple resources are
called compound entities (Adams & Dormans, 2012).

The last 4 parts of the basic elements are the Four Economic Functions. They are mechanics
that deal with and affect resources in some way or another. The first of these 4 is Sources.
Sources are mechanics or systems that are responsible for creating resources from nothing,
and then storing them in some sort of entity, whatever it may be. These would normally be
concepts such as a resource node in some games, or an event that activates and gives the
player resources. A player interacts with it, and it produces a resource from nothing to then
give to the player. They can also be some sort of base production mechanic that the player
starts with; for example, in some games, a player may begin with a minimum amount of
money being produced, and they can further upgrade and improve it. Alongside sources, there
are also Drains, the second of the 4. Drains are the opposite of Sources. They take resources
and then permanently delete or remove them. A military unit for example can be a Drain. A
player needs to pay money for the upkeep of the unit, but receives nothing from the unit in
question. The money does not go anywhere, and is not converted into something, it simply
ceases to be after being used to pay the upkeep (Adams & Dormans, 2012).

6



After Sources and Drains, the next Economic Function is Converters. Converters, as the name
might imply, are responsible for converting one type of resource into another. While this is not
a hard concept to understand, it is important to have a firm grasp of what exactly this means
due to the fact that the last of the Economic Functions, Traders, operates in a similar way on
the surface. A Converter works by taking a resource, like stone, and then upon converting it,
gets rid of it and replaces it with something else, like cut stone or some resource that would
make sense within the context. The resource of stone becomes used in this process and no
longer exists within the system, and cut stone is created to take its place. Traders on the other
hand, work on an exchange mindset (Adams & Dormans, 2012). If one were to look at
Civilization V, a player can trade or exchange resources and money with other Civilizations
within the game, provided the other Civilizations have said resources. If a player gives 10
gold to another player in exchange for 2 iron, and the other player doesn’t have the 2 iron, the
trade cannot take place, as the other player does not possess those resources; they need to
have the resource in question as they are not creating the iron from the gold the player is
giving them. This element isn’t just applicable to strategy games however. In Borderlands 3
(Take-Two Interactive Software, Inc., 2019) a player can buy and sell guns at a vendor. When
a player sells their gun for money, money is given to them, and the gun is given to the vendor,
which then keeps the weapon for a certain amount of time in their trade entity, as this allows
the player to trade money back to the vendor for the gun they just sold.

A Feedback Loop is when the effects of a change somewhere in a system come back and
affect the part again at a later point. Adams and Dormans (2012) use the example of a natural
ecosystem to help explain the concept. In an ecosystem, there are a bunch of predators, and a
bunch of prey, and the number of each usually does not change much over time. If, for some
reason, there is an increase in prey, the number of predators that can be sustained by the
ecosystem increases, and as such, the number of predators increase. However as there are
more predators now, the amount of prey surviving starts to decrease, until it decreases to a
point where there are now too many predators. Without enough prey, the excess predators
start to die off, and this happens repeatedly until the system reaches an equilibrium again,
where there are enough predators and prey and the system does not change anymore (Adams
& Dormans, 2012).

The previous example given would fall under the category of Negative Feedback Loops. A
Negative Feedback Loop is one that tends towards maintaining a balance within the system
(Adams & Dormans, 2012). An example using a game would be an army in a Strategy game.
A player’s economy can sustain an army of a certain size without any repercussions. Once a
player starts to go above the limit however, they lose money, their economy starts to suffer
and potentially face other problems, and continue to do so until the problem is rectified, either
by making the economy stronger (increasing the amount of prey for the predator) and
establishing a new equilibrium, or by removing elements of the army (reducing predator
population) and allowing the system to return to normal.
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A Positive Feedback Loop compounds the effects of changes, instead of trying to maintain a
balance, and potentially acts to destabilise a system (Adams & Dormans, 2012). A good
example of this would be the “Kill-Streak” system in some games, like Call of Duty: Black
ops (Activision Publishing Inc., 2010). As a player achieves more and more kills without
dying, they get access to progressively more powerful power-ups. These power-ups in turn
allow them to kill more, progressing them further to victory and leaving other players
struggling to catch up with them. By killing effectively, a player is rewarded with the ability
to both kill more and kill more effectively. This does not mean that all Positive Feedback
Loops are good for the player. Just as how the Positive Feedback Loop can compound good
effects for a player, they can also compound bad effects (Adams & Dormans, 2012).

Virtual economy expert Edward Castronova (2003) makes the argument that economic growth
in games, contrary to how it usually works in real economies, can be a bad thing. This is due
to how work functions in games. In the real world, it is assumed that work causes disutility. In
virtual worlds, it is the opposite, not working is uninteresting and causes boredom. Economic
growth is usually coupled with a decrease in challenge, which can potentially make the game
a less interesting puzzle. A similar sentiment can be heard from the legendary game designer
of Civilization V (Take-Two Interactive Software, Inc, 2010), Sid Meier, as he said, “gamers
play to win”, and expect their game systems to be fairly balanced along the thrill of “almost
winning”, which he described as the “Winner Paradox” (GDC, 2016). Feedback Loops can
further feed into this idea. By using a Negative Feedback Loop, this can help prevent players
who do well in the early game from dominating the game, as they still have systems keeping
them in check. They are still given an advantage due to Positive Feedback Loops
compounding what they have achieved. This allows the game to still remain engaging for all
players.

Fabio Kon and Wilson Mizutani (2020) detail the characteristics of developing game
economies and the nature of these systems in their paper. They say that in the search for the
intended game experience, projects pivot their development directions multiple times within
their budget and time limits. Even after release, patches, updates, expansions, and
downloadable content could alter any of the previously specified mechanics. This illustrates
the difficulty of engineering these systems and the depth which developers may go to ensure
their quality.

The two further go on to explain that economy-centred games can be very complex. In
Hearthstone (Blizzard Entertainment, 2014), a competitive multiplayer card game, most cards
have the ability to affect other cards in some way by targeting them. It does not matter what
effect the card has, the targeting system works the same. Until 2016, Blizzard added the single
card “Mayor Noggenfogger”, which when played, would cause all cards to select a random
target and bypass the normal targeting function. It is an example of how economy mechanics
change themselves at runtime, requiring dynamic and adaptive behaviour from the game (Kon
& Mizutani , 2020).
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2.3 Research Methodology

Explicit formal analysis of video games is a method of studying games independently of
context. Different subjects can be targeted for analysis, in different perspectives. For instance,
certain mechanics can be analysed or certain types of players could be subject. Regardless of
how the game is observed the understanding should be independent of specific gameplay
functions. It is vital to have a consistent vocabulary, especially when analysing more than one
game. Presenting a small useful vocabulary is useful for groups of games, it is also likely
required to create customised vocabularies for each analysis (Lankoski & Björk, 2015).

Björk and Lankoski (2015) break down games into the following parts: Components, actions,
goals and game state, all of these except the latter, they call primitives. Components are
simply entities in the game that can be interacted with. Components also define game space
and boundaries. To take Pacman (Namco, 1980) as an example, both the ghosts hunting the
player are components as well as the walls themselves which are defining the game space.
Actions are the various actions that the players can initiate. In many games these actions are
things like moving in different directions, shooting etc. In some games these actions are less
obvious, a player could for instance purchase a component that performs an action, instead of
doing so directly. Similarly, there are component actions, which are actions perceived to be
performed by components. Components that are perceived to perform actions autonomously
can be described as agents. Finally, system actions are actions performed, not visibly by the
player or by a component. Such as the spawning of enemies. Finally, goals are conditions that
can be met and have a certain significance to gameplay. They can be met short or long term,
such as destroying one piece in chess and finally getting a checkmate. They can be used to
explain strategies in the game. Goals can exist outside of the game itself, such as having fun
or socialising but that is not covered in formal game analysis. Rewards can be dispensed when
accomplishing these goals which may serve as an additional motivator. Often, some goals are
obligatory and some non-obligatory and together they exist in goal structures. Meaning that
some goals must be achieved before one can reach the final goal (Lankoski & Björk, 2015).

When conducting a formal analysis it is important to play the game repeatedly and try
different things. The objective is to distinguish the primitives and principles of design
employed. The simplest part is discerning the primitives, but understanding the qualities and
relations between them is more complicated. Relevant questions include: What happens if one
does this? Does the same thing happen every time? What can one do in this situation? What
cannot be done in that situation (Lankoski & Björk, 2015)?

There are different levels of description:

1. Describing primitives and their relations

2. Describing the principles of design

3. Describing the role of primitives and principles of design is in the game.
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The goal of a formal analysis determines the needed level of description. Most games are too
big to be described fully in this manner, therefore it is recommended to find parts of the game
that can be subjected to formal analysis. Then one can determine what level of description is
needed. They must be done in order, so to analyse level 2, level 1 must have been finished.
Games can also be compared based on the description. Could there be something unique
about how the primitives are used (Lankoski & Björk, 2015)?

To ensure the quality and validity of the analysis, one should employ verification. This is done
by thoroughly explaining the game and gameplay so that anyone can follow along as well as
disclosing the researchers’ background so that potential biases may be revealed. One should
spend prolonged periods of time with the game, play it multiple times from different angles.
Keeping the definitions consequential and correct but constantly checking them and letting
others do the same (Lankoski & Björk, 2015).

2.4 Civilization V

Sid Meier’s Civilization V (Take-Two Interactive Software, Inc, 2010), is a turn-based, 4X
strategy game where players can choose to play as a variety of different Civilizations from
different time periods across human history, like the Romans from ancient times or the more
recent “Americans”, as they are known today. Once selected, the player loads into a randomly
generated world where they, and other Civilizations controlled by either the computer or
actual humans, play against one another and vie for control of the world in some way, be it
through diplomacy, war, science or simply being the best. The player leads their Civilization
through a variety of different technological eras, and expand their Civilization by setting up
new cities throughout the world, claiming as much territory as they can and raising armies to
defend themselves, or attack their neighbours for resources or slights made against them, in a
bid to become more powerful and win the game (Gallegos, 2010).

2.5 Victoria II

Victoria II is a real-time grand strategy sandbox game where players control of a nation
during the time period 1836-1936. The game has a deep and complex economic system which
allows interaction abroad and within your own nation. The game simulates each family in the
world and their impact on the economy and politics. The player can use the different tools at
their disposal to gain power diplomatically or militarily. These include military conquest with
armies, influencing smaller countries and investing in them to exploit their resources and go
toe to toe with other nations in different crises. Starting in 1836 in the early industrial
revolution, the player starts with an agrarian to early industrial economy which they can
attempt to grow through different means. Building and optimising factories to produce the
cheapest goods possible and conquering lands with the resources needed for factories, for
instance. There is no set goal and the player can proceed as they like (PC Gamer, 2010).
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3 Methodology
Conducting an analysis of the games; Victoria II (Paradox Interactive AB, 2010) and
Civilization V (Take-Two Interactive Software, Inc, 2010). This has been done according to
the Björk and Lankoski guide outlined in section 2.4. Both games were analysed during a
period of two weeks where they were played extensively and twice each by the authors.

The focus during that time was on Victoria II rather than Civilization V because it had been
determined by the researchers to be more complex and therefore required more time to
understand. For Victoria II, the authors played 2 matches, each one lasting about 3 days with
6-7 hours played on each day, for a total of 18-21 hours per match, and 36-42 hours in total
for the game. Civilization V had 2 matches played as well, each one lasting about 2.5 days,
with 5-6 hours played per day, for a total of 12.5-15 hours per match, and 25-30 hours in total.
The authors however did also have previous experience with Civilization V which meant there
was less of a learning curve.

During the analysis, both researchers were playing the same game, at the same time. This was
done in multiplayer so that player interactions were also included in the gameplay. Player
behaviour may be different to the AI, so in order to have the potential for both, multiplayer is
used for all analysed games. A journal was kept during analysis for the convenience of the
authors, but has not been directly referenced in the paper. This journal along with screenshots
served as the underlying material for the analysis and discussion. After the final game session
for each game, the authors would discuss the events of the sessions and consult the journal.
Then the analysis and breakdown would commence and the games’ mechanics would be
described according to Lankoski and Björk (2015) design patterns. Firstly, relevant mechanics
would be defined as primitives, then goals and failures would be outlined. Lastly, definitions
are compared and their synergies discussed.

During the first playthrough of each title, the economic system was disregarded as much as
possible. The games necessitate some interaction with the economy system, however, the
goals pursued by the authors in these playthroughs were not economically motivated. For
instance one might want to conquer a city in Civilization V or a state in Victoria II because it
has a lot of resources. That was avoided in the first playthrough and the motivation could
instead be purely conquest for the sake of conquest. The second playthrough was carried out
the opposite way, where the economy was given maximum attention and priority. The
variation is not strictly necessary for the analysis but has been included in order to give
insight into the two extremes of playstyles players might adopt when interacting with the
economic system. Players usually fall on a spectrum between the two: Some may think it is
very interesting and interact a lot while others do not and try to focus on other mechanics,
some may be in between the possible playstyles. Where the player falls on this spectrum
could end up affecting gameplay and how much of the system's complexity the players
experience. This made it potentially relevant enough for the authors to include this factor
when the analysis was performed.
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There were some limitations and biases when it came to the use of this method and for the
paper as a whole. The main limitations encountered had to do with time constraints, players,
access to underlying code and money. A longer analysis, where more than 2 matches of each
game were played, or where another game or 2 could be included would have been preferable,
however due to the limited amount of time available, this was not possible. Tying into the
amount of games, this also would have necessitated the authors having to buy these games
themselves. In terms of players, it was decided for the 2 authors to play the games themselves,
as it would be easier to schedule time to meet and play the game, as well as playing it in a
way that meant data could be collected and used, in accordance with what the Björk and
Lankoski guide outlined. This however meant that rather than playing with full player games,
AI had to be used, so while this was mitigated to a certain extent, the possibility of seeing
interactions between more than 2 human players and how that would play out was lost. The
last limiting factor was an inability to access certain areas of code for the games, as this meant
that observations were made purely on what the authors could see and interact with, without
any or very little understanding of what was happening “behind the scenes”.  For the biases,
the largest bias was that the authors have prior experience with some of the games, or games
that are quite similar to them, in terms of gameplay and systems. This might have influenced
certain decisions and judgements as there might be a bias in terms of expectations and how
certains systems should or might work.
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4 Results: Formal Analysis
This investigation seeks to understand how the complexity of economic systems in Grand
Strategy Games affect gameplay through the formal analysis of the games Civilization V and
Victoria II. The first formal analysis to be presented is for Civilization V, where an outline of
the game, the actions one can take, the component actions, goals and failure criteria, and the
gameplay effects and the dynamics and synergies between them are shown. After this, the
formal analysis for Victoria II, which follows the same structure with an additional section
added to it to discuss a specific system found within the game.

4.1 Civilization V: Formal Analysis

4.1.1 Outline
The game plays out on a randomly generated map of hexagonal tiles, unless specific options
are selected to create a map that is not randomly generated, that features different terrain types
and features. On each of these tiles, depending on the terrain, there is a selection of yields and
resources one can get from it: food, production, science, gold and a variety of different
resources. The game takes place over a long-time span, beginning in roughly 4000 BC and
ending in 2050 AD, provided no game options are changed. This equates to 500 turns in total.
There are multiple ways to win the game, ranging from eliminating all the other players to
winning diplomatically, or by reaching the year 2050 AD with no other victory conditions
being met.
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Each Civilization has a unique ability, either 1 or 2 unique units, a unique building if they
only have one unique unit, and possibly a “Starting Bias”, which is when the game tries to
place a player’s Civilization near a type of terrain that the chosen Civilization would favour.
The unique ability is a passive bonus that buffs certain aspects of a Civilization, usually to
help a player to pursue a certain victory type. The unique units and buildings are special
buildables that replace generic versions of them that are available to every Civilization. Most
of this is displayed on the Civilization selection screen as shown by Figure 1.

When the game starts, every player starts with a settler unit, and they choose a location to
found their first city, looking for locations that would afford them access to things like food,
production or additional resources. In the early game, the map is populated with small
encampments of barbarians, unaffiliated units that exist to attack player units and cities, and
cause issues for the player in general. Barbarian encampments form in unclaimed territory,
and periodically produce barbarian units until the encampment is destroyed.

Besides barbarians, the game includes City-States; AI controlled micro-states that can be
interacted with by players beyond simple fighting and extermination. They are distinct from
Civilizations in that they cannot build new cities, and they issue quests to the other
Civilizations which they can complete in order to build good relations with the City-State.
With good relations, the City-States share resources and gift items to the player, these gifts
including money or units.

Cities grow larger over time when food and culture needs are met. Using culture, a city’s
territory expands to include other tiles in its territory, allowing a city access to more resources
and tile yields. Tiles can also be bought using the monetary currency within the game as well.
Using food, a city’s population grows. A city needs to produce enough food to feed the
current population, because if they do not then the population can starve and decrease. Any
food created that is above the required amount needed to feed the city is added to a stockpile,
that when filled allows for the creation of a new citizen for the city.

Citizens are used as a representation of a city’s and Civilization’s population. Citizens are
used to work tiles within a city’s territories, working them for tile yields like food or
production. If not being used to work tiles around a player’s cities, Citizens can be turned into
specialists by assigning them to specific buildings, where they can generate certain yield
types, like production, and produce Great Person points, which contribute to the creation of a
player’s next Great Person.

Based on the amount of Citizens and cities a player has in their Civilization, Citizens can
produce unhappiness which can have a detrimental effect on a player’s Civilization. These
effects include lowering Cities’ food surpluses, therefore slowing growth, reducing
production, reducing money gain and making military units weaker, with all of this
culminating in active rebellions if there is too much unhappiness. Unhappiness is not only
produced by a player’s Citizen’s existence however, as a Citizen’s unhappiness can come
from other sources. Annexing, destroying and turning captured cities into puppet states causes
unhappiness to form in a player’s Civilization. A player’s Citizens can become unhappy if
another Civilization with a different Ideology has a strong influence over the player’s
Civilization.
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Social Policies are gameplay bonuses that players can unlock over time using Culture. They
are small trees that a player can unlock nodes for when a certain policy is chosen. Ideologies
are a system of customizable social policy trees that come about later in the game, to help
players further enhance their play style and help inch them towards a victory type that they
might be aiming for. Depending on Ideology chosen, this can impact a player’s standing with
other Civilizations in the game, angering and making diplomacy with Civilizations of other
Ideologies harder, while making diplomacy with those who share a player’s ideology easier,
and allowing for a player to see what a fellow follower of the same Ideology is going to vote
for in the World Congress without having to use other means.

The World Congress, which later on becomes the United Nations, is a system in the game that
allows for all surviving Civilizations to vote on enacting or repealing rule alterations that
affect all Civilizations. These rules can vary, from banning all players from trading with a
certain Civilization, to increasing how much gold it takes to keep a standing army or banning
certain resources. Each Civilization has a number of delegates, that can increase or decrease
depending on other factors, that they can commit to voting yes or no on these rules. The
World Congress comes about when one Civilization in the game has discovered all the other
Civilizations on the map and has researched a certain technology.

Technology in Civilization V works via a technology tree. It is the main way for Civilizations
to unlock new buildings and units, acquiring upgrades for certain buildings or units they
already have, and unlocking new resources within the game. Every Civilization has the same
technology tree, save for replacing a couple buildings or units depending on the Civilization’s
unique units and buildings. In order to progress along the technology tree, a player chooses
what they want to research, and if it is available as most technologies require a player to have
researched another technology before it, they start researching it. A player uses science points,
which can be received from a player’s Citizens, certain buildings and certain tiles, to, turn by
turn, gradually meet the required amount of science points to unlock the technology node on
the tree. For example, if a player wants to start researching “Sailing”, in order to unlock boats,
first, they must have “Pottery” researched. After they have researched “Pottery”, they can
start researching “Sailing”; this technology requires 55 science points, so if the player is
producing 5 science points a turn, it takes them 11 turns.

Technology is split up into multiple different Eras, each representing roughly what Era a
civilization would have to be in in order to have developed certain technologies. This helps
give players an idea of how far along either they, or someone else, are in the tech tree, which
can indicate to other players how strong or potentially strong a player is.
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Using new technologies, players can build stronger military units which they can use to
defend themselves from barbarians or other Civilizations, or use them to expand and attack
other Civilizations. If a player declares war on another, any deals or trades they have with the
other becomes void, and the only interaction they can have with one another besides killing
each other’s units and capturing cities, is to end the war. Fighting is done using military units,
and there can only be 1 unit per tile; depending on the tile, the unit attacking or defending
might receive modifiers that make them stronger or weaker, influencing the attack against one
another. Military units are built in a player’s cities, where they can be influenced by buildings
built to make them stronger, and cost production to make. If a unit requires 10 production to
produce, and the player makes 5 production a turn, it takes 2 turns to produce the unit. Some
units might also require a certain resource to build, like iron. If a player doesn’t possess
enough of this resource, then they can not build more of that unit. Military units also have an
upkeep cost, which requires a certain amount of gold per turn in order to keep the unit fielded
on the map. If a player runs out of money, military units disband after some time.

The monetary economy in Civilization V is based around gold coins that players can earn per
turn. Players earn gold by exploiting or having certain tiles within their Civilizations borders,
having money generating or modifying buildings, having trade routes with other Civilizations
or City-States, or through direct trade with other Civilizations, usually for certain resources or
favours. Gold is used for upkeep of units, buildings and roads, buying units and buildings
immediately if a player does not want to wait, buying specific tiles for a city, upgrading units
that can be improved or buying influence with City-States. When a player runs out of gold,
they start to suffer from negative effects, such as the military disbanding as mentioned before,
and slowing down the rate of acquisition of science points.

Religion is a system that consists of a series of beliefs that add bonus and additional effects to
the Civilization that created it. Unlike a majority of systems within the game, a player can
have no interaction with Religion, as there are only 1 or 2 ways to create it naturally. In order
to create a Religion, a player must first build a Shrine, and from there accrue enough points to
create a pantheon, which is a smaller version of a Religion. Once created, a player can spread
it within their territory, and to other Civilizations using trade routes and special religious units
once a Religion has been founded. After founding a pantheon, a player receives a Great
Prophet later on which can then be used to found a Religion. Most of the benefits that a player
receives from Religion is based on how many Citizens and cities are following that religion,
irrespective of whether or not those Citizens and cities belong to the player in question. For
example, there is a benefit that rewards the player more gold income for every 4 Citizens
following their Religion.
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One map tile is connected to exactly 6 other map tiles, but a map consists of hundreds of map
tiles. The map tiles exist on a map, connected to hundreds, if not thousands of other map tiles
in a hexagonal grid. Each tile has terrain attributes, and the most basic and important
principles are represented in Figure 2. Typically, the map is generated semi-randomly and the
full map in-game can be seen in Figure 3. The randomisation system is the only major system
action present in Civilization V besides the spawning of barbarian encampments.

The different types of resources in Civilization V can be found in appendix A. Figure x
illustrates a part of the hexagonal map structure in the game. The pink diamond represents a
city. The large circles represent red for bonus, grey for strategic and yellow for luxury
resources, let's call these map node resources. In order to exploit these map node resources,
the player must build appropriate tile improvements with worker units, which can be unlocked
through technologies. The small circles indicate green for food, orange for production and
blue for science, these are the regular resources and currencies. The pink border shown on the
grid is the border surrounding the city, where it can extract resources. Note that in a more
practical scenario, the resources would likely be more evenly spread across a significantly
larger grid, and would be mixed. Citizens also have to work tiles to extract regular resources,
however once a luxury or strategic resource has been improved by a worker, it always
supplies its associated bonus regardless of it’s being worked or not.

Map node resources consist of three types: Strategic, Luxury and Bonus. Bonus resources can
be improved to simply increase the yield of normal resources on the tile it's present on. As an
example, bananas, which increases the amount of food a tile can produce when improved, or
stone, which increases its production. Luxury resources have the same effect, however, once
they are improved they provide a happiness bonus to its empire. Empires gain +4 happiness
for each unique luxury resource they have access to and can trade any excess with other
empires. Strategic resources also improve the tile it’s located on but also provides a certain
amount of its associated strategic resource. With this resource, an empire can create military
units that require it. For instance, an empire with access to horses can build cavalry and later,
an empire with oil can build tanks and battleships.

Mentioned in Appendix A and several times in this chapter, are the regular basic resources.
These are: Gold, Science, Culture, Faith, Food and Production. Gold and Faith are cumulative
resources that are generated through various means and can be used for single time purchases
or over time, turn based upkeep. Science, Culture and Production are earned in a similar
manner, through citizens, buildings and tiles for instance. However, these three are not spent
in the same way.
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Culture is accumulated both by cities that generate it through buildings and citizens but also
the empire itself. Once a city collects enough Culture, it expands its borders with one tile if
possible and restarts the accumulation. When an empire has earned enough Culture, an
additional social policy or ideological tenant becomes available. Science works similarly but
is only collected on an empire wide level and when the threshold is reached, a new technology
becomes available. Food is a resource that is required to increase or sustain the population
size of cities. It is generated on a city to city basis, when there’s a surplus the population
grows based on how large the surplus is. The effect is inverse when there’s a food shortage.
Eventually an equilibrium is reached where the city sustains its current population. Finally,
Production is generated in each city on a city level and does not accumulate at all. Each turn
the city generates an amount of Production that is spent on a project chosen for each city. This
can be building a unit, a building, generating gold or science.

4.1.2 Actions
During a turn, the available actions to a player are normally plentiful. The amount of actions
available depend on the game state. The game state in Civilization V changes dynamically,
there is no absolutely clear boundary between certain parts of the game. Especially since
players progress to reach certain milestones at different times. Some major milestones that
can help map the state of the game are technological eras, the first world congress and
ideologies. In the early eras, where no congress exists and there is no ideology, the actions of
the player are going to be more limited. They are going to be far more combat and
exploration-focused, the economy is mostly derived from the environment. Therefore the
actions performed by the player are usually exclusively research and unit orders, which then
perform their own action.

The far more interesting and relevant game state is in the middle to late game, after a few
hours of real-time gameplay. This is when the player’s nation has grown and there are far
more options available. The player is able to direct their economy from the beginning by
deciding what to build, what their pantheon should focus on, when and where they should
found new cities. If they wish to do so at all. These actions form the basis of the more
advanced economic actions that can be taken later.

Once a few cities have been settled and the populations are no longer minuscule, it is possible
to build buildings that employ specialists. These specialists work in buildings within the city
instead of working on land and resources outside of it. The player can manage the population
to gear the city towards certain needs. The player can take the action to order units to build
mines outside of the city to increase production, then they could take an action to build a
workshop inside the city, further increasing production. Once that is completed the player
could ensure that the mines are being worked and the workshop employs specialists to
maximise production potential. This could in turn cause the city to have a food shortage,
which is problematic for the player. The player could then take an action to ship food from
another city, that perhaps has been specialised in food production, to the production city.
Alternatively, the player could leave all cities to their own devices, where they attempt to be
as self-sufficient as possible; how involved they want to be is up to the player.
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Policymaking also becomes available to the player after a while and becomes more advanced
with the advent of ideologies. Culture is accumulated over time as the game progresses and
when enough has been collected, it is possible to choose a policy which can be beneficial one
way or another, to either . Some can be fairly trivial, while others can be critical. Once the
world congress is introduced, that also presents the player with a new set of actions. They can
now potentially present a motion to the congress and later vote on the motions presented. This
might have great implications for the economy. Especially in the case of certain propositions,
such as embargoes, which in some cases can cripple a country’s economy without firing a
shot by stopping all trade with them. This can be seen in action in Figure 4.
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4.1.3 Component Actions
Units in Civilization V come in many different types, but they are the player’s main tool for
interacting with the world, indirectly. As previously asserted, the player gives units orders
which they then perform. For military units, those orders are usually fairly simple, they are
combat-related. Scouting units are similar in that way, they scout. They have little in the way
of direct impact on the economy other than their gold-based and strategic resource
maintenance cost.

Trade units and worker units are different, they perform component actions which are vital to
the economy. The player may order a trade unit to perform trade with another city which
brings in resources to both sides, mostly money. Science and religion may also be traded.
These trade units can only be interacted with when selecting the trade route, then they
autonomously perform the trade, where they can be intercepted. Either by independent
barbarians or a hostile empire. The workers can be told to move around the game space,
where they can perform certain actions. The most common actions are to build or repair tile
improvements.

The buildings in Civilization V are built directly by player actions. Once built, the building
performs its own component action, which affects the city it is built in. Some buildings even
have a greater effect, affecting the entire nation. These buildings are called wonders, most of
which are completely unique. Meaning, that only one can exist in the entire game world. If
two players try to build the same wonder, the one who finishes the construction first gets the
wonder and the advantages that go along with it. The other is left with nothing but wasted
production. Buildings can add simple things such as an increase to base production, for
instance, + 2 gold per turn. Or it can add a proportional gain, such as +25% science. The yield
from buildings can also change drastically based on what research has been unlocked and
what social policies are chosen.

4.1.4 Goals/Failure
Civilization V presents the player with many different ways to achieve victory. There are, in
total, 5 ways to win the game as outlined by Civilization V: Domination, Science, Cultural,
Diplomatic and Time/Score.  In contrast to that however, there are only 2 ways to lose: If
someone else achieves one of the other victory conditions, or if the player’s Civilization is
killed off by another Civilization. There is no specific economic victory or defeat condition,
though the economy and how it is utilised almost always play a large role in how one achieves
their chosen victory type.

The Domination victory condition is the most militarily based one. In order to achieve this
victory condition, the player must control every Civilization’s original capital city. Building
up to this victory condition, players would most likely prioritise having a powerful standing
army, expanding the size of their empire and weakening the opposing Civilizations as much as
possible, as shown by Figure 5, or even eliminating them from the game, as by eliminating
them, the player can keep a firmer grasp of that player’s former capital, and overall have
fewer people to contend with and worry about stealing said capitals from them.
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The Science victory condition is based on a Civilization researching all the necessary
components required to build a spaceship, building the individual pieces, putting the
spaceship together, and then launching it. Overall it is one of the more straightforward victory
conditions, however, it relies on the Civilization being geared quite heavily towards science
research if they want to do it in good time, which can leave them vulnerable.

The Cultural victory condition is based around the use of a Civilization’s culture and tourism
as a way to win. The idea is to use a Civilization’s superior culture to exert an influence over
other Civilizations’ people, and to achieve at a minimum, the “Influential” level of influence
on all remaining Civilizations in the game. Overall, there are 5 levels of influence that one can
have, and this is based on the total output of a Civilization’s Tourism vs the output of the
enemy Civilization’s culture. In order to reach the 4th level, “Influential”, one must have a
Tourism output equal to or larger than (>=) the cultural output of the opposing Civilization.
The typical mid-term goals leading to this type of victory are focused on the generation of
Great People who can create Great Works, as when these are put into special slots in certain
buildings they produce tourism. On top of the emphasis on trying to create these Great People,
and by extension the Great Works that might come along with them, the Civilization also has
to focus on building the correct buildings to store these fabled works in, as well as building
World Wonders, like the Louvre or the Uffizi, to help with both generation of Great People
and storage for their Great Works.
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The Diplomatic victory condition is based around a vote to choose which Civilization will be
the world leader. After a certain point in the game, either when a Civilization has researched
the printing press and has met all the remaining Civilizations or when a Civilization has
entered the “Industrial” era, the World Congress is formed. The World Congress then allows
for the remaining Civilizations to vote on enacting certain global resolutions every set amount
of turns, the amount of turns depending on what era the Congress is in. Once every
Civilization has reached the “Information” era or when half of the remaining Civilizations
reach the “Atomic” era, the World Congress transforms into the United Nations. Once
becoming the United Nations, a vote is held every 20 turns to decide which Civilization will
become the world leader. In order to achieve this, a certain number of votes is required by a
Civilization. According to Desmond “dmnd” Brand (2014) in a GitHub post showing the
code, the number of votes required to achieve victory depends on an algorithm as shown:

1.443 * ln(PlayersAlive + 0.5 * PlayersDead) + 7 + 16.023 * ln(CityStatesAlive + 0.5 *
CityStatesDead) - 13.758 (Brand, 2014)

● PlayersAlive - Civilizations that have at least one city
● PlayersDead - Players that do not have any cities
● CityStatesAlive - number of City-States that still have control over their city
● CityStatesDead - City-States that no longer control their City.

A recommended strategy in order to achieve this victory condition would entail forming
alliances with a lot of City-States. This would secure more votes for whichever Civilization
the City-State is allied with. Researching and building certain wonders is also viable, as some
of them either straight give more votes or provide a player’s diplomats with more votes,
combined with using diplomats as often as possible in order to accrue more votes.

The last of the victory conditions is the Time/Points condition. This one is based on having
the highest amount of points by the time the game ends, usually in the year 2050. This is
usually a fallback winning condition, as most players tend to go for any of the others but then
end up in some sort of stalemate or deadlock, and as such this allows the game to have a
victor and end. The point system breakdown works accordingly:

● The amount of Gold in a player's treasury

● The number of resources a player possesses

● The number of tiles within a player’s borders

● The number of cities in a player’s empire

● The number of people in a player’s empire

● The number of Social Policies a player has adopted

● The number of technologies a player possess

● The number of "Future Techs"(a repeatable technology) a player possess

● The number of wonders a player have constructed (contributes the most points
towards victory)
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4.1.5 Gameplay effects, dynamics and synergies between these components and actions
The dynamics of Civilization V arise from what strategy or lack of strategy a player might
employ. A player should at least theoretically always be aiming to achieve victory, which can
be done in several different ways as previously outlined. Since these different types of
victories require very different means, that also means different playstyles. Understanding
what might bring them closer to victory and pursuing those goals is where the depth lies. In
order to complete the goals and reach the final goal, a player must have some understanding
of the synergies between the different mechanics. A player that wants to win through a
scientific victory for instance can very rarely in a regular game simply sit in their empire and
focus on building science buildings until they win the game. There are decisions to be made,
how does one maximise science? Production is needed in order to build wonders and
buildings that generate science, income is needed in order to pay for the upkeep of these
buildings. Players do not exist in a vacuum and they may be attacked by independent
barbarians or maybe even another empire. Therefore in order to achieve their goals, players
need to balance these factors no matter which victory condition they intend to fulfil.

The interplay between the cities and the rest of the components is most critical and may
represent this the best. Cities are the only source of population in the entire game, it is
irrelevant how many tiles of good resources a player may have access to if they do not have
the population to work them. Cities contain different buildings, have different population
sizes, have access to different resources, can exist within different empires and of course,
exist in different geographical positions. Regardless of what final goal a player may have, all
of these factors ought to be considered when dealing with cities. Regardless of what one
might like, a small island is very unlikely to host a production giant of a city. So, a player
might need to consider if they want to found a city there at all and if they do, perhaps one
could look into other uses that are more favourable considering the terrain. If that island is
near a civilization the player might not completely trust then it might also be ample to invest
in defensive and military buildings even though they are only a drain on the economic output.

Very few decisions are exclusively good or efficient. Building is costly and may divert the
population from something else. Focusing the whole population and money on anything other
than gaining a greater population growth could be viewed as inefficient due to the simple
argument that if cities grow more, they are able to produce more science, production, culture
or any other resource later when they are more populous. However if a player would focus on
food and population growth all game, they would simply have to continually tackle high
unhappiness due to their large population and they would be unlikely to win as they never
specialised themselves towards a certain victory condition. There is a fine line between when
it is optimal to focus on growth and on something else, but it is going to be very difficult to
discern when exactly that might be, so it is up to the judgement of every player.
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Quite a few of the systems in Civilization V also feed into and synergise with the overall
economy system present within the game, and can lead to producing powerful economies
when utilised well.

Religion in Civilization V has its own associated currency, faith. Faith can be accumulated
over time from certain buildings and eventually allow the founding of a pantheon and after
that, a religion. Creating and later reforming religion are actions that the player can usually
take. There is a choice as to what benefits a religion can have, which can have a tremendous
impact on both the monetary economy and other resources, and can therefore become part of
a civilization’s general economy. For instance, a religion can have the belief religious
community which gives a +1% increase in production for every pop follower of this religion,
up to 15%. This can have a fairly large impact over time and can therefore also cause
problems if the religion is replaced by another civilisation's religion through trade or
missionary work.

Social Policies and Ideological tenets, the systems that use culture, can also be built to
influence players’ resource and money production. For Social Policies, the players’ receive a
benefit for first selecting, then completing a tree, with these benefits usually being a bonus of
some kind that encourages certain playstyles. Along the way, within these trees, player’s
receive more bonuses for every node they unlock. By choosing one of the more monetary
focused policy trees, a player can earn a good amount of money, especially if that was their
focus in the first place. However, even when choosing other policy trees, they generally affect
some sort of resource production in some way, which can filter back to the monetary
economy. For example, the “Tradition” policy tree focuses on play style revolving around
increasing the size of a city’s borders. By expanding a city’s borders, a player has access to
more of the surrounding resources, like food, which can then be used to increase the
population of the city, which means a player can work more tiles and have access to more
resources like production, allowing them to build units and buildings faster, which can then
lead to more money being made, to be used for other purposes. Ideological Tenets follow the
same idea, only this time a player may choose specifically what they want to include.
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4.2 Victoria II Formal Analysis

4.2.1 Outline
Victoria II (Paradox Interactive AB, 2010), is a grand strategy game with a focus on economy
and demographics. Please note that the game uses anachronistic terms and language, which
the authors of this paper do not condone. This paper does not condone the use of these terms,
they are only used in order to discuss the gameplay mechanics they describe.

The game is set in the real world during, mostly, the Victorian period. At the start of the game,
the player must choose a country to play as in 1836. There are no clear objectives, the game
lets the player do as they please. There is also no sense of balancing as one might be able to
find in other strategy games: At the historical date of the 1st of January 1836, all nations are
not equal. The United Kingdom has recently defeated Napoleon and possesses by far the
largest navy in the world. They are also virtually the only country in the world with any
industrial score. Choosing a weaker country simply provides a greater challenge for the
player.

A country in Victoria II is a playable entity represented on the world map. These nations can
exist in different states: they can have different governments, ruling parties and laws. Most
importantly, 8 nations around the world are considered great powers which grants them
additional powers that other nations do not have. For instance, it means a player can build
what is called a sphere of influence. Players can align smaller countries with their nation
through diplomatic means. If a smaller country joins a great power’s sphere of influence they
have a much closer diplomatic relation, the great power protects the sphere member and they
both become part of the same economic market. In order to become a great power, a country
must gain enough total score to be considered one, they must also be westernised. At the start
of the game, with a few exceptions, all the native countries of Africa and Asia are not
westernised. This means that they are incapable of researching new technologies, colonising,
becoming great powers and building factories. A severe handicap that can only be dealt with
by westernising. This is achieved by passing reforms, however, passing these reforms and
moving the country towards industrialisation generally upsets the population. It may also
require military conquest, which could upset the player’s neighbours. Therefore
westernisation, being done as fast as possible, can be a delicate task.
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The previously mentioned score system is critical to the rankings of nations in the game. Only
the world's top 8 scoring nations can be great powers, usually among over a hundred nations.
There exists three types of scores which are added to a total score which determines a player’s
place in the world. These would be: Prestige, military and industrial. Prestige can be the
trickiest, it is gained over time from having certain technologies but can be gained through
discoveries of inventions, through events or victory in military conflict as well as many other
small sources. Military score is calculated based on the strength of a player’s land and naval
forces as well as the nation’s military leaders’ skill. Lastly, the industrial score is calculated
based on how large the output of goods is from all a nation’s factories. It does not matter how
many factories a nation has or whether or not they are profitable. The larger the output, the
better the score.

Once a power becomes a great power, among other things, they get access to spheres of
influence. This means that through diplomatic pressure and manoeuvring, they can align
weaker nations to their interest. This could mean an alliance between the great power and
their “sphereling”, but the great power is obligated to protect the “sphereling” in the event of
war. Failure to do so will free the “sphereling” from the sphere.

Technology has been mentioned a few times at this point and it is important to note that
technology in Victoria II works in a rather unconventional manner. The player can themselves
choose which research they want to work towards, as long as they fulfil the requirement to do
so. A tech costs a certain amount of research points to acquire. These research points are
generated from three major sources, a country's entire population’s literacy, specifically
(4.5RP * literacy percentage). Then there are clergymen and clerks which generate research
points based on how large of a share of the population they are. Optimally clergymen generate
3.5RP when they are 2.5% of the total population. Therefore a very illiterate and small
country could rely mostly on its clergymen instead of its general population for its scientific
needs.

The technology system does not end at simply researching a technology, however. Once a
technology has been researched, it unlocks one or several innovations. An innovation is
similar to a technology in that it can unlock new things or make a game entity more powerful,
among other things. It is not directly researched however, instead it has a chance to be
unlocked every month. The base chance is usually rather low, at 1-3%, but there are usually
several ways to drastically increase that chance. Two examples, the diesel ship and gas attack.
The diesel ship requires a certain naval technology to be unlocked, but only has a 1% of being
discovered after that, but every naval port a country has on another continent increases the
chance of discovery by 1 percentage point. Gas attack has no chance of being discovered once
it becomes available, but the chance vastly increases once a nation is at war with a country
that uses gas attacks. Innovations tend to be discovered by nations who might need them.
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The population, or POP system is absolutely central to the design and purpose of Victoria II.
A single POP represents a family, and has a great number of attributes. It has a nationality, a
culture, a religion, a job, a strata, literacy and much more. Strata being the class or standing of
the POP of which there are three: Poor, Middle and Rich. Together, all the POPs represent the
entire countries’ population. They are the source and drain of everything. There are a total of
12 different types of pops, but the vast majority in the world at the beginning of the game are
going to be farmers. They work RGOs, which means Resource Gathering Operation. These
are the different types of resources that can exist in different locations. Such as cotton, lamb
or rubber. Labourers are second, as they also work RGOs but they instead work in the mines
or cut timber. Craftsmen are going to be the largest growing type of POP, as they work in the
factories. As factories are built, the craftsmen type becomes more attractive and more POPs
sign up for it.

The capitalists are a much smaller type of POPs, whose primary function is not to work but to
invest. They have the ability to build factories and railways around a country to further their
own interest, which hopefully aligns with the country’s interests. Sometimes, capitalists are
the only way a country can build these things, and sometimes a country contains not a single
capitalist. It all depends on what political system is present in the country.

In the beginning of the game, the political system of most countries is some form of
monarchy, but that can easily change. There are a good many types of government and they
affect the allowed political parties and how the nation is governed. A liberal party in charge of
the government in a complete democracy is going to work completely differently for the
player than a type dictatorship. Playing as the democracy, the player is not able to build
factories or railways at home or abroad, and they are limited in their ability to build a military
and wage war. The opposite may be true for an authoritarian system like an absolute
monarchy, fascism or communism. The latter two do not allow other public parties and have
absolute control over the economy. Communism in particular, does not allow capitalists,
meaning that the government would need to build all of it. This can all be seen in the upper
house, where the different ideologies are represented based on who gets to vote, which ranges
from all POPs to some rich POPs to all POPs.

The Victoria II economy is grounded in one large drain and source. The population in one
way or another produces all goods, and consumes all goods. The demand and supply is
completely dependent on POPs producing and consuming goods. As previously mentioned,
the most basic goods come from RGOs, a resource extracted by farmers or labourers which is
based on what the province itself can provide. These resources are then sent to the market.
There are three layers to markets in Victoria II. The national market, which is where goods are
sent first, the market of the country where those resources are produced. There they can be
bought and consumed by POPs, the government and factories. The leftovers are then sent to
the second layer, the sphere. The sphere market only exists if a country is part of a sphere. It
gives all the sphere members access to the goods, ordered by how powerful they are. Meaning
that the sphere leader, the great power, would always get access to their sphere’s surplus first.
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Lastly, the goods that are left are sold on the world market. The market does not buy goods
itself, it exclusively functions as a clearinghouse between actors. This also means that goods
that are not purchased on the world market are simply discarded and lost to the system. That
would cause the price of the commodity to fall. In the opposite case, if the demand is really
high, the commodity might not reach the world market at all. Especially in some cases, where
the demand is high and the provinces that have the capacity to produce said commodity is
high, it would be nigh on impossible to acquire the product through trade. For instance, rubber
is mostly produced in the eastern Asia and some large colonial powers like Britain or France
can easily corner the market on these goods. That would give them a great advantage in the
later stage of the game and might require hostile action from other powers to break their
hegemony over the commodity.

The reason rubber can be so important is because it is a component in making more advanced
products. The converters in Victoria II come in two shapes: Factories and artisans. Artisans
are simple, they are a type of POP that can turn commodities into more advanced products.
They buy the commodities they need in order to make their product, sell it, and keep the
profit. They do so on a fairly limited scale however, factories can do so much more efficiently.
A factory employs craftsmen and clerks to make a single product which is then sold and
bought just like any other. By the late game the supply chain can be quite long. Iron to steel to
machine parts to electric gears to automobiles, as an example.

Factories and POPs at large are affected by the policy set by the state. A factory without
subsidies must make a profit by selling its goods on the market. However in order to produce
it needs to pay wages and pay for the input goods. If these goods are imported abroad, the
government might have set a tariff. Making them more expensive and therefore making the
factory less profitable. This can be good for the state, promoting trade within the country and
sphere, but if a factory has to shut down, a lot of workers would lose their jobs. This is a loss
within itself, but a lot of angry workers can lead to a more radicalised political bottom strata,
which is rarely good for the state.

4.2.2 Actions
Victoria II is a real time game, which can be paused. The player can take actions anytime,
regardless whether the game is paused or not, however, some actions may not be confirmed in
the simulation before the game is unpaused. Victoria II is very close to a complete sandbox
game and there are no clearly defined objectives, and the actions available reflect that. The
game is dominated by dynamics and the current game state. Depending on which country is
chosen and their starting position. A small “Uncivilised” state in India or Africa are going to
have a completely different set of actions and goals available to them in comparison to an
advanced world spanning colonial empire. This analysis looks more closely at the western and
westernised countries for the best understanding of the economic system, which is more
pronounced for these countries.
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Managing the different types of military units is the most obvious way of interaction with the
world for the player. These movements are mostly not significantly important to the game’s
economy system, however, building them can be. Constructing ships and recruiting
professional standing military units can be a rather resource intensive task, especially if done
en masse. Ships and soldiers need resources and money to be built and to be maintained.
Further, naval units can be used to limit access to the world market through enforcing a
blockade.

A player can assign national focuses to certain states, which is an action that can have a
profound effect on one’s country. A national focus is an effect that a player can assign to
anyone of their states, the effect being chosen by the player. The different types of effects
include increasing loyalty to a certain party, encouraging capitalists to build certain types of
factories, encouraging migration to the selected state or any number of other effects. The
number of focuses one can assign at a time is limited, first by how many technologies have
been researched and by the total accepted population of the player’s country. The player
begins with a maximum of two national focuses and requires at least one million population
of their accepted cultures for each national focus. These can be changed at any time in the
game instantly, with a short cooldown in between each change. 
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When the player is capable of controlling the economy to at least some extent, they can
manage their factories. The main action is building a factory. This process is ongoing in
Figure 6 as the relatively underdeveloped ottoman empire starts building their first factory. As
long as the factory is functional with workers, that means it is producing goods and sending
them to the market. That does not necessarily mean the factory is making money, which leads
to two new potential actions. The ability to shut down the factory, and the ability to subsidise
it. A factory would shut down regardless if it goes bankrupt and once it is shut down it can be
demolished. It could be desirable to shut down a factory that is not profitable but may very
well be profitable in the future. A small arms factory could be far more profitable when small
arms are in great demand, such as when a great war is being fought. Alternatively it could be
in the interest of the player to pay subsidies to the factory, if they want the production to keep
going despite it not making a profit. This may be in order to keep workers from
unemployment or to keep up the production of goods the state needs. Which goods the state
needs is up to the player to decide but it could for instance be the previously mentioned small
arms. The player could decide to have a constant production of these weapons so that if they
need to fight a war, they have easy access to weapons which means they can raise armies
quickly.
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Managing the economy can be done through player actions, it is completely dependent on
what type of government is present in the player’s country and the party that is currently
governing it. In a democracy with a liberal government, the player’s control of the economy is
virtually non-existent. This can be seen in Figure 7, where the player does not have any
control over what factories are built, subsidies or anything similar. This is due to the liberal
government in charge. A player with a very authoritarian government is capable of building
factories, upgrading factories, setting priorities for factories, investing in capitalist projects,
building foreign factories, building rail at home and abroad and all at will. Whereas the
previously mentioned liberal democracy is unable to do any of these things and only able to
directly interact with its economy through the previously mentioned national focuses.

The player can set priorities for the order factories receive craftsmen POPs and resources. So
that perhaps, the most profitable factory within a state is ensured to receive the resources it
requires. This is an action that most governments can perform, similar to the ability to invest
in capitalist projects which is particularly useful if the player is unable to build factories
themselves. The player can choose to assist with some or all the money for capitalist projects
which are otherwise funded by the capitalists themselves over time. They do not exclusively
build factories but also rail, which has its own benefits.

If both governments allow it, it is also possible for a Great Power to build factories and rail in
foreign countries. The main reason the player would want to spend their resources on this has
to do with influence: other Great Powers are disadvantaged in trying to influence a country
which another Great Power has a majority investment in. If the country being invested in is
within the sphere of influence of the investor country, the investor also gets additional market
access in the invested country. Lastly it might also be prudent to have a member of the
player’s sphere produce something that the player’s country may not be well suited to through
foreign investment.

The budget can be viewed in the budget screen that the player can access and interact with at
any time, however, the results may take some time of running the simulation to measure. The
basic actions include changing the taxes for the three different classes, changing the country’s
tariffs, and changing spending on: social welfare, military, administration, education, and how
well supplied the navy, ground forces, and construction should be. Altering these values has
an immediate effect if the simulation is running, such as increasing taxes increasing daily
accumulation of money. It may of course lead to longer term effects such as less spending
power for the POPs that have increased taxes, which could have among other things, political
consequences. These values and sliders can be seen in figure 8.
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The basic interaction with markets available to the player is choosing whether or not to
automate the buying and selling of certain goods. If the player chooses not to automate them
they get the further action to choose how much they would like to buy into their stockpile or
sell from the stockpile, as shown by Figure 9. This can of course be used to simply stockpile
goods which can be particularly useful for military goods in case the player quickly needs to
raise a well armed army. On the other hand, it can also be used as a tool in and of itself.
Buying a great deal of a certain good within a short period of time can pump the value of that
good, similarly, selling large amounts would quickly drop the price if there is enough of it.
This can be used to an extent to manipulate the world market in the player’s favour and may
be used to deny a rival access to goods. For instance, perhaps a player does not want another
player to get access to the tanks being sold on the world market, so they take an action to buy
as many tanks as possible which greatly reduces supply and increases the price of tanks. This
would greatly increase their enemy’s capacity to get a hold of their own tanks until they have
created their own industry for them.

Choosing which technology to pursue is a rather simple action the player can take at any time
as long as the technology is available, which is based on how far in the game the player is.
The more time has passed, more technologies become available. This may also unlock
innovations which the player might be interested in. Technologies are usually purely
beneficial for the player but some innovations that may be included with certain technologies
such as terrorism or separatism can cause problems for a player’s country in various ways.

There are several diplomatic options available to the player, most of which would only have
an effect when the simulation updates and the player or AI interacted with gets a chance to
respond. The ability to assign influence to other non Great Power nations however, is always
available but takes effect over time. This is an action which the player can choose to take
when playing as a Great Power and can be done for several reasons but the main one tends to
be the desire to bring a smaller nation into the fold of the player’s sphere of influence. This
tends to increase the player’s access to resources, even though there are several caveats to
this.
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When the political situation in a county allows it, it is possible to pass political or social
reforms. The available reforms can be seen in the political view, in Figure 10. Political
reforms can be for instance, expanded suffrage or changing laws regarding political meetings
which have an effect on gameplay, but none of which is directly relevant to the economy.
Social reforms can relate to fewer work hours, better pensions or increased safety standards
among other things. These become available to the player when enough of the upper house
supports them, which tends to be later in the game. These can have serious repercussions for
the economy if they come at inopportune time, especially when it comes through revolution.

Sometimes it is possible for the player to interact with a mechanic called decisions. A
decision is an action a player can take when a certain number of conditions are met, and
taking the decision is typically a one time thing that can have any number of possible effects,
which are made apparent before taking it. Most one time decisions are unique to certain
countries. For instance, there is a decision for the United Kingdom to cede a small bit of
territory in North America to the United States which they did historically and in return the
United Kingdom player receives some prestige and improved relations to the United States.
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4.2.3 Component Actions
The most critical component action is that of the POPs themselves. The different types of
POPs perform different actions but they conduct the work. They work the factories and RGOs
in different ways which directly or indirectly lead to income. Other countries’ POPs do the
same thing which similarly can be beneficial or detrimental. Other countries themselves,
when controlled by an AI, are agents. The player may interact with them in several ways and
they have their own economies. The player may interact with them in several different ways
which changes the dynamics of the game. The player can access an interface which gives
specific information about POPs, which can be seen in Figure 11.

4.2.4 Goals/Failure
As discussed previously in section 4.2.1, due to the sandbox nature of Victoria 2, there are no
obvious goals or failure to speak of. The only potential goal presented by the game is through
its ranking system. The player may want to increase their rank, become a Great Power and
reach the number one position. The game does not actively encourage the player to do this
however and does not imply that not doing so is somehow a failure. The goals and subgoals
are instead determined by the player, which tends to gain more power in one way or another.
Failure therefore mostly falls under the same umbrella. Failure is determined by the player
based on how well they did in achieving their set objectives. The only clear failure state
defined by the game rules would be the complete conquest of the player’s nation and therefore
said player’s demise.
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4.2.5 Deeper look into Sphere Market
The Sphere or Common Market is a unique market within the game that operates differently
compared to the normal World Market that every nation has access to. As explained earlier
and shown in the following diagram, the Common Market is where resources that are not used
internally by a player’s nation are sent, assuming this nation is part of a Great Power’s Sphere
of Influence. The resources are then used by other nations inside the same sphere, whether
they are the “spherelord” or “sphereling”, and anything left over is then sent to the World
Market to be sold. This is where the main differences start.

Resources sold by a nation on the Common Market do not generate money for the nation that
sold them. Resources are either consumed or sold for money at the World Market.The amount
of the resource that goes to the Common Market depends on a “sphereling's” power ranking
and how much money the “Spherelord” has put into the “sphereling” in question in
comparison to other Great Powers, which is called “Foreign Investment”. If a “sphereling”,
according to the world ranking, is ranked as a Secondary Power then a baseline of half their
resources, after deducting what they need for themselves, is sent to the Common Market to
potentially be used by others in their sphere.

The other half of these resources can be sent to the Common Market based on the Foreign
Investment made by the “spherelord”, instead of going to the World Market. If the
“sphereling” is merely a “Civilised nation” then 75% of their unused resources are taken as a
baseline, with a further 25% available depending on the Foreign Investment. Foreign
Investment however can be influenced by other Great Powers. If the “spherelord” invests
2000 GBP into their “sphereling”, and another Great Power invests 8000 GBP, the total
foreign investment is 10000 GBP, which means the “spherelord” only accounts for 20% of the
Foreign Investment in the “sphereling”, and as such only gets another 10% of the additional
resources if the “sphereling” is a Secondary Power, meaning a total of 60% going to the
Common Market. If a “sphereling” is an “Uncivilised nation”, then 100% of the leftover
resources are available. A basic diagram of how the market works is shown in Figure 12.
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The other main difference has to do with the distribution of resources, how that is handled and
what it means. This area of the Common Market is not as well understood, and after 12 years,
as of writing this report, still stumps people and has some active debate (Nurse_Reno, 2019).
The observable effects that can be seen have been included in the paper due to the gameplay
effects that can be seen and acknowledged, the reason as to why it’s happening is mainly
based on the player base’s theorising, testing and observation.

In a series of posts made on Twitter by a developer (Lind, 2021) of Victoria II, it is
acknowledged that some of the information presented by the trade screen is not as accurate as
it should be. Due to these measurable inaccuracies: this has led to some guessing and debate
among players as to how the Common Market works when it comes to the distribution of
resources made available, as well as how payment for these resources works. There are many
theories, some that align quite well with each other, others that are different, but for the
purpose of this paper, these theories are not going to be explained.
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Observable effects of post-Common market effects include the fact that a “sphereling’s”
POPs, factories and nation are not being paid for goods being sold on this market, despite the
fact that payments are being made by members of the sphere, the money simply disappears
into the void, the void acting as a Drain for the money. This opens up the door for potential
economic warfare, especially against non-Great Power players who could suffer quite heavily
from not gaining that money, or having their POPs not gain money.

4.2.6 Gameplay effects, dynamics and synergies between these components and actions
Victoria II is a game built on the concept of synergies between components and player
actions. All outlined actions have an effect on the world which is likely to in some form or
another have an effect on several other connected systems, namely the POPs. If the player
adjusts taxation or tariffs in any way, that could for instance give a quick boost to income
immediately but could cause a certain part of a player’s population to lose money and
eventually starve. Which in turn may cause them to choose a different profession or attempt to
leave their province or the country entirely. Should this happen on a large scale it could have a
tremendous effect on the country the POPs are leaving as well as the country they migrate to.

The secondary layer to the dynamics of Victoria II is to understand the synergies between
synergies. If the player understands the cause and effects between budgeting, industrialising,
trading, politics and the military they would be able to use it to their advantage. A small
nation relative to another in population and geographical size would usually have a difficult
time defeating it. However if the player controlling the smaller nation understands the effects
these systems have, they could supersize their military by encouraging soldiers and officers
through national focuses, they could focus their industry on the military industrial complex
and make mainly guns and artillery. In order to maximise the efficiency of that process they
would produce explosives and ammunition in the same states. However as sulphur is a
somewhat rare resource, the player would be unlikely to have it available to them and would
have to purchase it on the world market, which is both expensive and vulnerable. Therefore
the player uses their diplomatic knowledge to sphere a smaller country which has access to
sulphur which is then used in the player’s industry. Finally the player reduces tax for the
lower strata which soldiers are included in to keep them happy and working, and researches
with the aim to get ahold of new military innovations. All of these actions, among others,
would lead a theoretically weaker player to win against a stronger one through clever use of
the dynamics of the game.

Since the game contains no obvious goals and there are many different ways to play the game,
how the player utilises the dynamics can rarely exclusively be described as optimal. The
scenario described above features a player with a clear goal in mind and goes through great
lengths in order to achieve it. Sizing up the military and gearing one’s country exclusively
towards such endeavours is hardly optimal, generally. Having a player’s industry focused on
military goods may be profitable, but it is not very stable, prolonged periods of peace in the
world are not good for business. Having a large chunk of the population as soldiers is great
for waging wars but it means less people working and making money and more who are
employees of the government, and need to be paid.
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The country that was sphered is providing access to sulphur now but may also be competing
with the player’s farms and industries as sulphur tends to be mined in industrialising
countries. At the same time this player built up their military power, another player could
have created a balanced civilian industry, sphered nations they would not need to compete
with and kept the military at a reasonable size, spending money on education and
administration. This could then lay ground for a society where the average POP is
significantly wealthier which would among other things, not necesitate revolution where there
would be a revolt which could result in a change of government. Political change would be
very slow as well as simply make the state a lot wealthier over time.

5 Discussion
5.1 Game Comparison

Basic monetary currency is represented in both Victoria 2 and Civilization V. In Civilization V
as gold and in Victoria II as pound sterling. In broad strokes these fulfil similar purposes, they
are earned over time, either by day or turn. They can also be spent over time in the form of
maintenance or other expenditures. The player would in both cases usually have several
sources and drains they would need to consider. The player can also in both cases collect the
currency surplus and spend it on one time purchases which may also incur more maintenance
costs.

While the two systems work similarly, should the player exceed their capacity to generate
currency, if a player has a negative balance, and loses their money, the games have different
ways of handling this. In Civilization V, a Civilization would draw from another currency,
science, when the player cannot afford the upkeep of their civilization. Eventually their
military units would start to disband. In contrast, Victoria II does not allow a directly
immediate balance. If the state treasury reaches zero or below, the state automatically takes a
loan from its bank or another foreign bank. This in effect makes the state balance negative,
but does not have any immediate negative effects except for the interest on the loan which has
to be repaid. Finally, if the interest payments become greater than the economic output of the
country, the country declares bankruptcy. Bankruptcy leads to a loss in prestige and it gives
the governments of foreign lenders the ability to invade to seize their lost assets. Both games
provide punishment for poor economic management however the penalty in civilization is
clearly more defined. It has clear and specific effects that come into effect when the player
has a negative balance. Victoria II however, relies more on the dynamics of its economic
system to punish the player, the effects caused by bankruptcy are likely trivial in comparison
to the effects that caused the bankruptcy in the first place. This shows the two ways these
games choose to approach the issue, where civilization is more like a board game where there
are rules that affect the gameplay. Victoria II relies instead on its simulation aspect to create
the punishment instead of intervening with specific modifiers.
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Ideas of cultural identity exist in both games and are at least somewhat relevant to the
economy in varying degrees. Particularly the case of religion is noticeable because it has a
distinct system in Civilization V which can be of great relevance to a single player or several
players in a game session. The religion system allows for customization and can be
specialised to serve a player’s economy, and the player therefore has the option to focus on
spreading their religion in order to boost their economy. In comparison, religion in Victoria II
is merely a side-note, some POPs would be happier living in a state with their own religion
and others would prefer a government that is more accepting of their religion. This is likely
sensible considering the two different settings of the games but the gameplay difference is
stark and it is one of the few instances where the Civilization V system is clearly more
complex than the Victoria II system. Speculating, this may be because Victoria II focuses its
complexity on its economy system whereas Civilization V prefers a more well rounded
experience that is not as necessarily realistic.

The concept of production is present in both games, although clearly more overt in
Civilization V. This is where the scale and complexity of Victoria II’s POP, trade and factory
systems become most apparent. These mechanics work in tandem to create an output of
different materials, resources and money which can then be spent on infrastructure, units etc.
In Civilization V, these concepts have been mostly bypassed with their citizen system which
results in a single value, called production, for each city. This value is highly predictive and
the player can easily access the information for how it’s being calculated. A few sources and
modifiers at the end game is still easily understandable. This is not to say that it is impossible
to achieve an understanding of the Victoria II system, but it is a lot more enigmatic and
requires the player to do a great deal more calculating and thinking in order to get any idea of
where their drains and sources actually are and how to best use that information. This seems
to indicate that when complexity is increased, information delivery becomes more
challenging.

Additional resources beyond currencies are represented in both games, and they can both be
acquired by exploiting the location they exist in, in the game world. These resources can also
be obtained through trade with other entities. Civilization V defines its resources in different
categories and treats them as such, whereas Victoria II tends to blur the line. For instance, in
order to build a battleship in Civilization V, a player requires access to oil. They can also use
oil to power certain buildings, which would improve cities. In Victoria II, there are similar use
cases. Oil can be refined into fuel, which is one of the resources needed to purchase and run a
battleship. However, going beyond that, several pops would want to buy fuel for themselves
later in the game and like any resource it can be traded with foreign entities on the world
market. The processes are different but can motivate the same behaviour of conquest and
trade to get the resources the player requires. While the motivator is effectively the same, the
way the resources are extracted and how they are used is clearly significantly abstracted in
Civilization V.
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In terms of feedback loops within the games, the games have their share of economic based
feedback loops that are similar, to an extent, to one another and different from each other.
Looking at a similar one between both games would be the economic/military based feedback
loop. Both games have their military that requires upkeep in order to function, where the
military takes resources away from the player entity in order to pay the military units. If the
military is too large for the economy, the economy would suffer, which then affects the
military as it cannot be maintained. Thus, either the economy has to be improved or the
military needs to be downsized until an equilibrium is found. Thus, both these loops have a
tendency towards maintaining a balance, a Negative Feedback loop.

However, the complexity behind them is different. In Civilization V, the loop works
essentially as described before, with the military units in question acting as a Drain, taking the
resource (Gold) and doing nothing with it. The money is paid, and promptly disappears from
the game. In Victoria II, however, due to the nature of how the game works, there is a lot more
to it than the military acting as a Drain. In order to create military units, one has to have the
appropriate POPs for said unit, as well as Money and whatever other resources that unit might
require, like guns or metal. In order to maintain said unit, the player must not only provide the
needed resources to maintain the unit, but must pay the soldiers and provide new soldiers if
the military unit is damaged. If the player entity does not have enough soldier POPs in
reserve, then a military unit cannot be brought back up to full strength and maintained,
meaning it would be weaker. With the payment of Money, because the POPs have their own
needs that need to be met, they need to be paid money so that they can afford to buy what they
want. Money being paid to these Soldiers isn’t a drain, but a trade. Money is being traded
from the Player entity to the Soldier POP entity, with the trade being money paid for the
soldier resource, so that they can then trade or convert it to something else that they want. In
the case of Victoria II, the military is not just a Drain, but a Drain/Trader combination.

A feedback loop that differs however is with regards to rebellion. In Civilization V, rebellions
happen once unhappiness hits a certain number. At -10 happiness, you start to have rebellious
units spawn within your empire and attack you. You also suffer a production and gold penalty
for every point of unhappiness your empire has. At -20 however, your cities run the risk of
revolting and potentially changing sides to other empires. This can be a massive blow to a
player’s economy, as now they have suddenly lost a city or two and no longer have the
economic input and resources that that city was contributing, however this entire system
would not necessarily be a feedback loop. In Civilization V, it is more of a debuff with
additional consequences if you do not correct it. You can also maintain unhappiness at a
certain level and learn to live with it, as it does not compound and get worse. It only gets
worse if you do things to make it worse.

42



In Victoria II on the other hand, rebellions and the such are a positive feedback loop, with ties
to the economy. Whereas in Civilization V, rebellions affected the economy, but the economy
did not affect rebellions, in Victoria II, rebellions can affect the economy and the economy
can factor into rebellions. Rebellions occur when POPs are angry enough due to a number of
factors, one of them being that the player has gone bankrupt and another is that their needs are
not being met. In order for a POPs needs to be met, they need to buy the resources they need
to meet their needs, so the POP needs to have enough money to buy the resources and the
resources need to be affordable. So if the POPs have no money or things are not affordable
enough to allow the POPs to buy them, this can cause them to become angry. While a player
can defeat the rebellion, and in turn reduce how angry the POPs are, the damage might
already be done. The rebellion has now cost the player more resources, and while the
rebellion was happening, if the rebels managed to capture some territory, the player lost
access to those resources in that territory until they managed to reclaim it. This can set the
player up to endure another rebellion, as those resources that could have been used to help
rectify the problem have now been used to put down the outcome, and the player faces the
very real possibility of a constant compounding effect until it spirals into a constant stream of
rebellions, especially when considering that the economics of a player are not the only factors
influencing the creation of a rebellion.

When looking at these games, there is an obvious difference between the two in regards to
what constitutes a winning condition or victory. In Civilization V, there are predefined
conditions for one to achieve victory, as outlined in section 4.1.4, whereas in Victoria II there
are no strictly defined victory conditions. Victory is what the player determines victory to be,
whether that be achieving local or global domination, securing certain interests or simply
surviving the advent of World War 1, in whatever form that may take. However, regardless of
these conditions, in both games a player almost universally has to interact with the economy
systems within the games in order to achieve victory, unless the player’s goal is to lose, in
which case the player would need only to ignore the system for the most part. In Civilization
V, even if a player is not specifically aiming for a Domination victory, which would more than
likely require having a large military and an economy to back it up, the player still needs an
army to defend themselves, an economy to build buildings and requirements for other victory
types, and an economy to use as a bargaining chip with other players or computer controlled
factions. In Victoria II, you still very much need an economy to do much of what was just
stated.
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5.2 Comparison of Complexity

Victoria II starts the game with roughly 250 million POPs, each and every one being their
own separate drain, sink and some are even converters. These POPs can move around and do
different jobs which result in stark differences for the economy. This type of extremely
dynamic system is, according to this paper’s use of the term, exponentially more complex
than the boardlike system of Civilization V. This contrast is also reflected in many other
aspects of the two games’ design. Civilization has clearly defined victory conditions which
are easily measurable and can be seen by the other players at any time whereas nothing like it
exists in the sandbox structure of Victoria II.

There are many other factors that contribute to the variance in complexity, but primarily it
comes down to the level of understanding the player needs to navigate the economic system
and its underlying purpose. The complexity in and of itself has the simple purpose of being
attractive to certain players. Some players simply prefer one over the other and purchase the
game that fits them best. However, regardless of which game the player may pick, the
economic system has similar base functions it must fulfil. In Victoria II or Civilization V the
economic system acts as a limiter on the capabilities of the player. The player needs currency
in both games to maintain their sources and converters in the form of factories, buildings,
POPs and citizens.

Both games also attempt to make the economic system into an interesting mechanic in and of
themselves. The games enable trade between players and agents that can make for dynamic
gameplay to arise. The games handle this concept very differently with the Victoria II world
market and Civilization V’s trader units and diplomatic trade deals but they represent the same
concept. It adds an additional layer onto the economic system, the player is able to gain what
they need through diplomacy, not conquest. This has its own benefits and drawbacks which
leaves more options available to the player which means more strategic thinking and more
depth in the gameplay related to the economic system.

The question is whether or not there is a need for such complexity. Certainly both games,
especially Victoria II, could be abstracted and become more understandable. Similarly they
could be made even more complicated. The player is somewhat able to simplify the
experience in Victoria II through automation of trading. However one might also consider that
the complexity might be a feature. These games are not just chess, they are far less
predictable. Unpredictability may rise with complexity which to many could be desirable for
purposes of gameplay and immersion.

As established by Castronova, constant economic growth without impediment can be quite
uninteresting (Castronova, 2003). Increasing the complexity, especially as the number of
required resources increase, the chance of impediment increases. When the player is incapable
of getting hold of the resources they require they would have to compromise or find different
routes to acquire what they need. In Victoria II this could for instance be lacking the ability to
produce or purchase Rubber which is needed for some advanced production. In Civilization it
could be oil which would prevent the player from building certain units and power buildings.
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5.3 Good Complexity vs Bad Complexity

Complexity in these games tend to have a positive effect overall on the gameplay, as these
complex systems usually allow for certain aspects to be expanded upon and made better, or
even create new and interesting mechanics, systems and scenarios which then help feed into
further strengthening certain aspects of Strategy games, like long and short-term planning,
risk analysis or general decision making.

In Civilization V, while the overall economy system is quite straightforward, it gains depth
with the added complexity of being able to construct buildings and build improvements that
can increase the money generated by a flat number, like an additional 2 gold, and then also
have buildings that increase gold by a percentage of that already being made. By adding in
this system, it helps expand a player’s options as to how they want to go about getting more
money to fund their Civilization. Before, without such a system, a player would be forced into
a playstyle that would focus on rapid expansion to try and get as much land that has the ability
to generate money as possible, especially if their initial starting position did not have much in
the way of money generating territory. It would create a mad dash for these specific areas,
which would in turn lead to conflict that could potentially cripple any and all involved in it,
with players potentially being eliminated early on in the game.

While this is a completely viable way of playing, it does create an unfortunate situation for
those players eliminated, as Civilization V is a game that is meant to be played over the course
of hours when played at normal speed, and getting eliminated early on means that these
players have nothing to do. By having these buildings, even if a player’s start is not ideal, they
still have the possibility of participating and not getting completely left behind, and if they
have a good economic start, they can then use these buildings to make a trade empire if they
would like. Complexity in these economic systems that can reasonably expand a player’s
options, and allow for them to explore different playstyles and ideas is the kind of complexity
that can help contribute to overall gameplay.

Complexity done wrong or unnecessarily however can cause issues for gameplay, especially
for a system like the economy that tends to be integrated into many systems. For example, the
Common Market that was described in section 4.2.5. While it is a complex system, due to
how complex it is, years after the game has come out, there is still debate amongst people
about how the system works and how it affects certain aspects of the game, and whether or
not these effects are intended or bugs. This can cause a disruption in gameplay and strategy, as
when a player is unsure about how a system like this works, how can they reliably use it? It
starts to become a risk, and while taking risks in games is not bad or wrong, players should be
able to assess whether or not the risk is worth the outcome. It becomes calculated, something
that a player can factor into their decision making. While there are parts of the system are
usable, like the Foreign Investment in order to stop other players from benefiting from getting
the full amount of resources, everything that happens inside of the Common Market is
unknown, further hidden behind information that is not quite correct, with others trying to fill
in the blanks with theories.
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This creates a system where one cannot reliably account for how it would work, and what the
damage to oneself or others would be besides a shallow understanding of what they think
might happen, and as such one cannot plan to avoid it, or use it to their advantage. It
negatively affects the player, as they can feel punished for something that they do not
understand, and never will because others do not fully understand it either. It is a testament to
this system that amongst some players of Victoria II, when playing a multiplayer game, it is
agreed upon that no one is allowed to include China or its sub-nations in a Sphere of Influence
due to how it affects the game. While many can point to certain byproducts and see the
aftermath as to why this is happening, the underlying reason and how it came to be is pure
conjecture.

5.4 Possible Improvements

After conducting these analyses it has become increasingly clear one of the most important
aspects of complex systems, especially the ones where the player has to deal with constantly
changing values that cannot simply be learnt, is transparency. It does not matter how complex
the process that produces a final number is, if the player is not reasonably capable of
discerning how that value came to be, it might as well be randomly generated. Preferably
tools could be provided for the player to gauge their performance over time. Some form of
ledger containing all relevant values could be provided. If it contains graphs and diagrams,
that is even more preferable, a visual aid that could help players understand what is going on
and what has happened in the past. This is especially important when the player wants to
understand why they are not doing well. When playing both Civilization V and Victoria II this
has occurred a number of times. If a player is simply not able to tell why suddenly they went
from a budget surplus to a sizable deficit, they may simply blame the game and lose interest.

If the complexity or simplicity of a system has a detrimental effect on gameplay, it may need
rethinking. When the player is not capable of doing something either because it is not possible
to do or they do not understand how it should be done, the game could suffer for it. The
Civilization V religion system can be essential for certain countries' economies, yet if another
country tries to spread their religion in a player’s land their options are extremely limited. A
player could spend their own faith fighting against it by buying their own missionaries with
the religious currency, faith. However if the player has spent that before they detected the
threat, they have no real defence, regardless if they have an army standing in the way of their
cities and the foreign missionary. The only way to stop that missionary would be to declare
war against the foreign nation sending the missionaries. Therefore in a lot of cases there is
simply a binary choice, do nothing or declare war. This is a system that could benefit from
additional complexity to give the player more access which would also make the gameplay
more dynamic. For instance, the player could have the option to make a diplomatic demand
that the other country stops spreading religion via missionary work. If they do not comply the
player could seize or kill the missionaries so they stop interfering with the player’s economy.
Then it may be up to the other country if they prefer to declare war over this.
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6 Conclusion
Complexity in economic systems can affect gameplay by giving the player meaningful choice.
The increase in complexity tends towards increasing a player’s possibilities for options and
interactions. By doing this, this allows players to explore and play the game in multiple ways,
allowing them to create new and varied strategies, enabling the game to have more
replayability and increasing player interaction, both with the game itself and with other
players. However, when done poorly or inappropriately, this can lead to frustration and could
drive away all but the most devout of players, since being unable to navigate unnecessarily
complex systems might be interpreted as unfair punishment. Regardless of the complexity of
the game, the economic system should serve the basic function of limiting the player through
resource flow which the player should have some form of control over. Increasing complexity
means the player requires a greater understanding of the economy and therefore also the tools
to do so. If an incredibly complex system only serves the player a single number at the end of
the calculation and does not make sufficient effort to communicate how it arrived at that
number, it might as well not be complex at all. Further research might closer investigate
visualisation of complexity, how data can be shown to the player in an intuitive and helpful
way to alleviate these concerns.

Developing a complex system might not be the best course of action when a simpler system
might be simpler to simulate which might improve performance of the game, be easier to
learn for the player as well as simply take up less time to develop and test. One should
therefore consider the previously mentioned factors when determining how complex their
design ought to be. While increasing complexity indeed can bring the possibility of
meaningful choice and additional dynamic options, it might not be worth spending time
developing if the game or economic system does not require it. As previously stated, an
economic system in grand strategy games usually has the basic function of limiting the player
in certain ways and it does not necessarily need to serve a more complex function.
Complexity may add more diverse options but also more diverse bugs and ways for the
system to fail, all of which should be considered before delving into creating a system of
greater complexity such as the ones found in Victoria II.

The method used in this paper is far from unquestionable, meaning that this particular analysis
could always be improved through more thorough analysis on more games and performed by
more people who have greater expertise within the field. Better and more questions might be
asked along the way therefore this paper recommends further research.
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Appendix A

Components Description

Map tiles The basic unit of space in the game. Every unit or city sits on one of these tiles at any
given time. Tiles can be either land or water, with different terrains and resources on
them.

Social policies A system representing the social development of a Civilization. They act as a system of
gameplay bonuses that use the culture resource to unlock policy trees and nodes on said
trees. Once a tree is complete, the player receives an additional bonus.

Ideological tenets A part of the social policies system, meant for the endgame. Selectable instead of a social
policy it provides a modifier to its Civilization, comes in three different tiers.

Technology The scientific advancement of a Civilization, researched and used to acquire new
buildings, technology, bonuses and units.

Trade units Buildable units used to conduct trade and spread religion to other cities. Different from
the Trade mechanic in the diplomacy system, as these operate purely on a city to city
basis, and can be restricted by distance.

Worker units Buildable units used to construct improvements on map tiles, separate from buildings
built in cities. Also used to add resources to a Civilization

Military units Buildable units used to defend a Civilization and attack enemies, whomever they may be.
Operates in a wide variety of environments, and costs Gold to upkeep.

Great persons Meant to be historical figures who contributed greatly to certain aspects of humanity, and
as such, have special abilities they can use. Come in many different forms, including
Generals, Merchants, Engineers, and more.

Cities The basic empire building unit. Responsible for the generation of many resources and
units, as well as territory expansion. The player loses if they lose all their cities.

Buildings Something built within a Civilization’s cities, that provide a bonus of some kind to said
city and its territory. Typically, only one building type can be built per city, though some
special buildings can only be built once per Civilization or per world.

Tile improvements Can be built on map tiles to improve resource yield or create a new source of resources.

Pops A non-literal representation of a relative population size in a Civilization’s cities. They
are used to work the map tiles in a City’s territory.

Religion Religion, within the game environment, is a system of customizable bonuses which have
a diverse set of potential effects. Religion also helps to generate faith, which can be used
to purchase things that help the player directly, or improve the Religion. Religion can be
spread to other cities and Civilizations in order to boost certain effects and have the
player who created the Religion benefit from them.

Resources Special commodities found in limited quantities on the map, and the most common cause
of war in the game. There are 3 types, Bonus, Strategic and Luxury, each used for a
different purpose. Resources found in a Civilization’s territory must be improved upon by
a Worker unit in order to add its bonus to the Civilization.
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Resource Description

Gold The standard monetary currency within the game, used for a variety of different
things, like trade, maintenance of both buildings and units, or speeding up
production of units and buildings, amongst a couple other actions.

Culture A resource used for non-scientific and non-technological advancement.
Reaching a certain threshold expands a city’s territory if possible and allows the
player to adopt Social Policies. It also eventually leads to the cultural victory
type.

Food A resource used to increase the population of cities. As long as there is a surplus
of food within a city’s territory, the city will grow. Can be traded internally
between cities in a Civilization using trade units, but cannot be traded externally.
Can be further increased by technologies, having work units build certain
improvements or through bonuses provided through other means, like buildings
or policies.

Production A resource used to build things within cities. Can be traded internally between
cities in a Civilization using trade units, but cannot be traded externally. Can be
further increased by technologies, having work units build certain improvements
or through bonuses provided through other means, like buildings or policies.

Science A resource used by a Civilization to research new technologies. Can be
increased through bonuses provided through other means, like buildings or
policies, or with special trade agreements.

Faith A resource for the Religion system, used to buy special, Faith only units and
buildings, or further enhance a Player’s Religion.

Happiness Stat used to indicate a population's overall happiness or approval. When
positive, the game continues as normal, when negative, a Civilization is hit with
numerous debilitating consequences.

Strategic Resources Resources that are limited in quantity. Used to build certain units or buildings. If
the building or unit ceases to exist, the resource is returned

Luxury Resources A resource that provides happiness for every single unique type a Civilization
possesses, assuming it has not been banned.

Bonus Resources The most widespread resources. They are not shared across an entire
Civilization when worked on, instead only being useful to the city that works it.
Provides bonuses to production or food when improved and worked.
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Appendix B

Components Description

Province The basic unit of space in the game. All provinces contain an RGO, POPs and are part of
a state. Can be used to move ground units, has a certain amount of supply to support
ground units.

State A collection of grouped together provinces. When wars are waged for territory, individual
Provinces are not taken, but entire States are, at a minimum.

Country A collection of States, or a singular State, that form a Country. The main representation
of both the players and AI, as well as their nation within the game.

Military units Buildable units that require POPs and other resources to be built, depending on what the
unit is. Primarily used for war against nations or rebellions. Can be split into land and
naval units, with some navel units being used to transport land units around.

RGOs Resource Gathering Operations are how the players gather resources from Provinces.
Using a combination of labourers/farmers and aristocrats, they extract the resource from
the Province. Each Province only has one type of Resource, which the RGO in that
province is wholly dedicated to extracting.

Resource The items that are either gathered, by way of RGOs, or produced, by way of factories or
artisans, and then used to produce other resources, military units, or sold to make money.

Factory A building used to convert 1 or more types of resources into another type of resource. A
factory will be built using resources and money, and is specially built to make one
specific type of resource. I.e. a steel factory, that turns iron into steel, cannot make
clothing. A clothing factory is required for that.

Research Points Generated by the entire population based on their literacy, also generated from
specifically clergyman and clerk POPs as well as great power status.

Money (GBP) The standard monetary currency within the game, used for a variety of different things,
like trade, maintenance of both buildings and units, for buying units and buildings,
amongst a couple other actions.

Technology Paths that can be chosen by the player and are then gained over time depending on how
many research points are generated. Can have a direct impact on its own but also unlocks
innovations. Split into 5 categories, each having 5 sub-categories

Innovation Can be unlocked after a technology has been researched. Can have tremendous effect or
be negligible.

War goal Justifications used to start wars against other Countries. Can range from wanting land
another player controls to demanding the other player pays back money they borrowed.

Influence The value used when interacting with weaker nations when one is a Great Power. When
influence is high enough, the relationship between the 2 can become better. Once it
reaches a certain level, the Great Power can then bring the weaker nation into its Sphere
of Influence, which allows the Great Power to create a miniature market consisting of all
the nations it has brought into its Sphere. The Great Power in charge of the sphere can be
referred to as a “SphereLord”, and those that join the Sphere are “Spherelings”.

Market The area where resources are traded for money after a player’s local POPs and Factories
take what they need. Can be split into the Sphere or Common market and a world market.
The local market is where a nation’s resources are sold* to others that are within the same
sphere of influence. The World Market is where a player’s remaining resources are sold
to other nations of the world.

POPs The units that make up a nation, and act as everything from soldiers that are recruited, to
the farmers that work the land.
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POPs Description

Farmer The POPs responsible for working on farming RGOs, like Cattle or Wheat. Poor
strata.

Labourers The POPs responsible for working labour intensive RGOs, like Iron mines or
Timber. Poor Strata.

Slaves POPs that can be used as either Labourers or as Farmers, do not require any
upkeep but are not as effective. Poor Strata.

Artisans The POPs responsible for converting resources into different products/other
Resources without the use of a Factory. They work by buying these resources,
converting them, and then selling them. Middle Strata.

Aristocrats The POPs responsible for increasing the efficiency of RGOs, typically make a
lot of money which they use to buy luxury resources like wool. Rich Strata.

Capitalists A POP that is responsible for the managing of Factories, as well as being able to
build Factories and railroads themselves when they gain enough money. Can
also buy luxury resources for themselves. Rich Strata.

Soldiers The POPs needed to build military units. If a player does not possess enough
soldiers in their nation, they will be unable to reinforce already built military
units, or build new ones. Poor strata.

Officer POPs that are responsible for the making of Military leader units and increasing
leadership/effectiveness of one’s military. Middle Strata.

Clerk POPs that are responsible for increasing the efficiency of Factories, as well as
increasing the amount of research points that a nation generates. Middle Strata.

Craftsman POPs responsible for working at the Factories, increasing the input and output of
resources. Poor Strata.

Clergyman POPs responsible for the education of the other POPs. They will raise the
literacy rate of a player’s nation, reduce consciousness and produce research.
Middle Strata.

Bureaucrat POPs responsible for the administrative efficiency of a player’s nation, helping
regulate the resources the other POPs require to live, as well helping combat
crime and increasing tariffs. Middle Strata.
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