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ABSTRACT
During recent years a rise of small, independent game developers have become
a large part of the global game industry. These indie developers are often
distributing their games usingdigital distribution with a self-publishing business
model.While the possibilities to reach a large global audience are expanding with
digital distribution, there are also challenges for the developers, where the work
tasks previously handled by a publisher now has to be handled by the developers
themselves. One such work task directly related to the globalness of the game
industry is localization, which is the process of altering a product in such ways it
can be used by consumers in a specific target market.
The main objective of the thesis project is to understand how indie game
developers are working with game localization as a part of the development
process. In this case, "indie" refers to developers with limited resources in terms
of financing and manpower, using a self-publishing business model. The
research has partly been carried out through participatory field studies in close
connection to indie game developers and development clusters in Sweden,
China, and India. In addition to this, the technical aspects of game localization
have been scrutinized through studies of localization support in commonly used
game engines and game development tools.
The results of the thesis show that game localization is an important
development task due to the global nature of the game industry, but that its
complexity often is underestimated by the developers. To reach a large player
base, localization is a must and should be planned for early in the process.
Further, the results show that game localization is less resource demanding if
using a localization friendly production pipeline, and that the tools to set up such
production pipelines are available in all major game engines.
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SAMMANFATTNING
Under de senaste åren har en ökning av små, oberoende spelutvecklare blivit en
stor del av denglobala spelindustrin.Dessa indieutvecklaredistribuerar ofta sina
spel med hjälp av digitala distributionskanaler och agerar ofta även utgivare för
sina egna spel. Samtidigt sommöjligheterna att nå en stor global publik ökatmed
digital distribution finns det även utmaningar. Ett exempel är de arbetsuppgifter
som tidigare sköttes av en förläggare eller utgivare och som nu måste skötas av
utvecklarna själva. En sådan arbetsuppgift är lokalisering, en arbetsuppgift som
dessutom är av stor vikt för att kunna nå en global spelarbas.
Huvudsyftet med denna avhandling är att förstå hur små, oberoende
spelutvecklare, ofta kallade indiespelsutvecklare, arbetar med lokalisering som
en del av spelutvecklingsprocessen. I det här fallet syftar "indie" på utvecklare
med begränsade resurser vad gäller finansiering och arbetskraft och som
använder en självpublicerande affärsmodell. Avhandlingsarbetet har delvis
utförts genom deltagande fältstudier i nära anslutning till indiespelsutvecklare
och spelutvecklingskluster i Sverige, Kina och Indien. Utöver detta har de
tekniska aspekterna av spellokalisering granskats genom studier av
lokaliseringsstöd i vanligt förekommande spelmotorer och
spelutvecklingsverktyg.
Resultaten från avhandlingen visar att spellokalisering är en viktig arbetsuppgift
i spelutvecklingssammanhang. Detta på grund av att spelindustrin är global och
att ett spel direkt har möjligheten att nå en stor internationell målgrupp.
Däremot underskattas komplexiteten gällande lokaliseringsarbete vilket medför
att lokaliseringsrelaterade frågor prioriteras ner i tidigt utvecklingsprocessen.
Detta kan få stora konsekvenser i ett senare stadie, och resultaten från
avhandlingen visar att lokalisering bör planeras tidigt i processen för att spara
tid och resurser. Vidare pekar resultaten på att spellokalisering är mindre
resurskrävande om man använder en lokaliseringsvänlig produktionspipeline
och att verktyg för att sätta upp sådana produktionspipelines finns tillgängliga i
alla vanligt förekommande spelmotorer.
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This section introduces the thesis project by presenting the research area,
research questions and overall aim of the project. A general introduction is

given to the areas of game development, indie games, game localization and
an overview of the characteristics of the regions in focus.

1 INTRODUCTION
Digital gamedevelopment has constantly beenevolving since themedium's birth
in the latter part of the 20th century. Much has happened from the early days of
digital computers, where only a few people had access to themachines. This is in
stark contrast to the scene of today where powerful computing devices are in
every person’s pocket. While creative electronics engineering has formed one
part of the digital games domain, where the determination to advance the
hardware aspects and computingpower have led to affordable consumer devices,
the advancements in distribution forms also have impacted game development.
During recent years a rise of small, successful developers have been seen, all
adopting digital distribution and self-publishing business models. From a
Scandinavian perspective, global best-selling games such as Goat Simulator,
Subway Surfers, Valheim, and Stick Fight: The Game have been developed by
small game development studios – indie game developers - gaining large player
audiences all over the world (Dataspelsbranschen, 2019). Even though genre,
technical platforms, and country of origin differ, the aforementioned games are
all distributed through digital distribution channels and thushave an immediate
worldwide reach.While thepossibilities to reach a global audience areexpanding
with digital distribution, there are also challenges for developers. By self-
publishing a game the developer gets a higher degree of independence but also
needs to conduct the work of a publisher themselves (Garda & Grabarczyk,
2016). One suchwork task directly related to the globalness of the game industry
is localization.
The research has partly been carried out close to indie game developers and
development clusters in Sweden, China, and India using participatory
observations during three field studies at game development companies.
Inspired by previous work in the studio studies field of game research
(O'Donnell, 2009; Whitson, 2020), it has allowed exploring general work
practices and the specific tasks regarding game localization. These practically
oriented studies often aim to bridge the gap between the research interests of
game scholars and the topics discussed in the game industry and thatmost of the
research done on digital games has been conducted without direct connections
to the game industry (Engström, 2019). While this is beneficial for making
research independent from commercial interests, research on processes within
the games industry is vital for capturing the knowledge and identifying relevant
problem areas where more knowledge is needed. Thus, exploring game
development and localization processes from a studio study perspective has the
possibility to give a deeper understanding of game localization as a game
development process. The project’s focus on the indie game development scene
is also a distinguishing factor. While the term indie is used to describe a wide
variety of games, genres, and types of developers, in this thesis, the term “indie”
relates to the developer as being independent of a publisher (Garda &
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Grabarczyk, 2016), and having limited resources to develop, market and publish
their games.
Since the thesis project explores game localization processes from an indie game
development perspective, there are a number of intended target readers. Firstly,
the game development research community is one target audience, due to the
research approach of conducting industry-near research with real-life scenarios
and challenges. Secondly, indie game developers are targeted. Since game
developers are the subject of scrutiny the information provided by this thesis
project will hopefully help future development projects to avoid the pitfalls
identified throughout the research project. Finally, the localization research
community can find valuable bridges between the game development and game
localization research field, hence improving the understanding of the
complexities of game development.
While localization is a process relating to several areas, the work conducted in
this project explores game developmentwith a specific focus on how localization
is handled in the production process. Even though localization has been an
essential task in product development for several decades, and a an area of
localization of games exist (O'Hagan & Mangiron, 2013), the processes of game
localization are often studied from a linguistic or translation perspective
(Mangiron, 2017). Localization in general is considered addressing three main
areas: linguistic issues, cultural and content related issues, and technical issues
(Fry & Lommel, 2003), and through the conducted field studies these areas have
been scrutinized from a development perspective. Content and cultural issues
are considered a complex but interesting aspect of game localization (Pyae,
2018), and the participatory observation approach have given the opportunity to
explore these aspects from a games perspective. The closeness to actual game
development has also led to a deeper understanding of the development tools
used, where tools for game production in general and specific tools for game
localization have been scrutinized. Development tools, game engines, and game
production pipelines are identified as vital to the overall understanding of the
game development processes (Kerr, 2017; Nicoll & Keogh, 2019; O'Donnell,
2014a) and with this study a deeper understanding of these aspects is given
through the lens of indie game development.

1.1 RESEARCH AIM AND QUESTIONS
The main objective of the research is to understand how indie game developers
are working with game localization as a part of the development process. In this
case, "indie" refers to developers with limited resources in terms of financing and
manpower, using a self-publishing business model. The size of the companies in
the study falls into the SME category, i.e. small and medium-sized enterprises
with less than 50 employees. One hypothesis forming the research question is
that available in-house resources and competencies are setting the boundaries
regarding how to prioritize the tasks needed in order to develop and release a
game, and that localization is one of many important tasks. In order to form an
initial understanding of the research area, the following topics have been
explored as a starting point:

• Previous game development and game localization research.
o How has game development and game localization been

presented in previous research?
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• Development challenges related to the global nature of the
game industry.

o How are indie game developers handling the globalness of the
digitally distributed game market?

• Game localization practices, andhow the work of localization
is carried out at small game developer companies.

o How do indie game developers handle localization in the game
development process?

Based on these areas a main research question and four sub-questions have been
formulated. The main research question is phrased as: “How do indie game
developers, usinga self-publishingbusiness model,work withgame
localization?”
In order to answer the main research question, four (4) of sub-questions have
been used to guide the research:

• RQ1: How has game localization been addressed in current empirical
research on game development?

• RQ2: What are the indie game localization challenges related to the
global nature of the game industry?

• RQ3: What are the main reasons for indie developers to localize a
game?

• RQ4: What are the tasks involved in doing game localization from an
indie game developer perspective?

In total, six (6) research papers have been published, addressing aspects of
research questions 1-4 to present an answer to the main question.

2 UNDERSTANDING GAME
DEVELOPMENT AND THE GAME
INDUSTRY

The multi-disciplinary nature of game development makes it an interesting and
complicated area of study. Being both a “state-of-the-art” software and a creative
media product, game development demands a wide span of competences. The
availability of such competencies has been identified as a vital part of the
formation of a local game industry. The duality of games as both a highly
technical and an artistic piece of entertainment media can be traced back to the
origins of games as a commercial medium.
Studies on the formation of local game industries show that the available
competencies based on supporting industries have formed how local game
clusters have evolved. In Sweden and Finland, several of the now AAA (i.e. big
budget companies) originated from the “demo scene”, an underground
movement prominent during the era of home computers in the 1980’s and
1990’s. Groups of individuals with mutual interests in computer programming,

PART I - INTRODUCTION AND PROJECT BACKGROUND
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graphics, design and music gathered to create and compete with computer based
audio-visual productions and several later commercialized their efforts through
game companies (Jørgensen, Sandqvist, & Sotamaa, 2015; Tyni & Sotamaa,
2014). Even though Jørgensen et al. (2015) state that the demo scene is one
factor out of many to form the Nordic game development scene, the early demo
makers and game developers focused on multi-disciplinary teams where high
programming skills were combined with competent artistic expressions framed
together with a large portion of creativity. The available creative resources have
played a role in forming game development communities in the Asian region as
well. Aoyama and Izushi (2003) examine the formative years of the Japanese
game industry. A strong tradition of hardware development in conjunction with
software development are identified as forming factors, combined with a robust
domestic animation andcomics sector (i.e. anime andmanga) (Aoyama& Izushi,
2003; Izushi & Aoyama, 2006). While the Japanese and the Nordic region have
had rather successful game industries for quite some time based on local talents
and traditions, the up-and-coming regions of today are seeing international
influences from the very beginning. The influx from international actors has
been identified in the formation of the Chinese online game industry (Chung &
Yuan, 2011), highlighting the complicated intersection between the local and
international actors.

2.1 FROM PHYSICAL TO DIGITAL
DISTRIBUTION

The advent of digital distribution posed a major shift in how digital games are
produced and distributed. The shortened value chain made possible by digital
storefronts and app stores is now a large part of the global game industry
(Newzoo, 2014). Egenfeldt-Nielsen, Smith, and Tosca (2016) describe a game
industry value chain mirroring the connections between the main actors
involved in getting a game from producer to consumer. The model in Figure 1 is
based on a consumer market using distribution on physical media (i.e. game
cartridges, optical media etc.), where the value chain consists of six main
functions: Hardware manufacturer; Game developer; Publisher; Distributor;
Retail; and Consumer.

Figure 1: A model of a game industry value chain (Egenfeldt-Nielsen et al., 2016)

Analyst firmNewzoo (2014) argues that the globalization of the game industry is
accelerating as distribution platforms and business models are evolving, making
a global presence for developers possible. This has made it possible for even
small independent developers to produce, promote and sell games without
relying on publishers, physical media and traditional game stores. Instead, app
stores and digital storefronts have rendered several actors of the value chain
obsolete. The shift from a retail driven value chain towards digital chains is
visualized by the European Games Developer Federation (2011) in Figure 2.

PART I - INTRODUCTION AND PROJECT BACKGROUND
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Figure 2: Comparison between value chains (after European Games Developer Federation, 2011).

In contrast to the five actors in theRetail Driven Value Chain, theMobile Driven
Value Chain (i.e. smartphones with connected app stores) includes only three
entities: Developers; Distributors; and Consumers. The model highlights the
possibility of an even more direct business for a developer yielding a larger cut
of the sales price to the developer. In the third example, the Online Value Chain,
all middle hands are cut out, only the developer and the consumer are present.
This means that the sales of the games (and the tasks related to the omitted
functions) are handled by the developer directly. The function of main interest
for this project, the publishing function is described by (Limpach, 2020) as an
entity handling work related to bringing the produced game to its target market.
Even though no uniform of a publisher is given, common work tasks handled by
a publisher include market positioning, communication, community
management, localization, quality assurance and financing.
The linearity of the value chains presented by both Egenfeldt-Nielsen et al.
(2016) and the European Games Developer Federation (2011) can be debated in
the digitally distributed entertainment game area. Digital distribution has not
only led to a shorter valuechain, the transition to digital channelshave alsomade
closer connection to the end user/consumer possible. This includes complex
interrelations between all actors, where players give direct feedback to
developers and even provide content or influence the production in certain ways.
To understand thecontemporary fieldof digital distribution, market analyst firm
PwC (2013) propose a more flexible value chain, seen in Figure 3.

PART I - INTRODUCTION AND PROJECT BACKGROUND
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Figure 3: The evolving entertainment and media industry value chain, proposed by PwC

In connection to the model, PwC states that “[…] digital content is not bound by
the constraints of traditional media. An individual content producer can take
their product direct to the consumer, via iTunes, YouTube, or similar” (PwC,
2013, p. 4). Thus, the linearity of the traditional value chain (e.g. Egenfeldt-
Nielsen et al., 2016) is not wholly mirroring the contemporary digitally
distributed market, where content creators (such as indie game developers) and
consumers have flexible, bi-directional connections.

2.2 GAME DEVELOPMENT – A COMPLEX
PROCESS

The development processes when creating a game can differ significantly
depending on scope and type of game. This section presents two perspectives:
the AAAperspective and the indie perspective of game development. Some of the
processes are similar, although thedriving forcesand reasons to developer might
differ. A generalization of the stages involved when developing a game has been
made by Fullerton (2004), further refined by Gross, Sumner, and Thürey (2010).
The model, presented in Figure 4, shows an overview of the phases and related
work material a game development project commonly contains.

Figure 4: The four major phases of game development (after Gross et al., 2010)

PART I - INTRODUCTION AND PROJECT BACKGROUND
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Fullerton (2004) presents the process divided in four phases: concept; pre-
production; production; and QA. The concept phase is where the initial game
idea is formed and based on this project plans, budgets etc. are formed. The pre-
production phase has the main purpose of defining the idea further, portraying
the game idea both through documents and game prototypes. The production
phase takes the outcome of the pre-production phase and formalizing the
product in a more structured way. The QA phase has the function of finalizing
the game, making the final and releasable version – the game has "gone gold"
when it is in a finished state. According to Fullerton (2004), all stages are based
on an iterative workprocess, and the iterativenature of the development process
has been emphasized in the updated model by Gross et al. (2010) by adding a
section detailing the iterative tasks. Further, the development process is
described in terms of structure; where the development becomes more
structured in the later stages of development, making alterations to the project
more difficult and demanding (Gross et al., 2010).
On a more detailed level, Zackariasson, Styhre, and Wilson (2006) present the
workflow within a game development organization as an interconnected
structure where teams of various competencies are working closely together to
develop a game. The structure consists of an art team, a programming team, an
audio team, and a design team, all communicating with each other on both
manager and worker levels. The structure of a game development organization
presented by Zackariasson et al. (2006) does contain the mixed competencies
identified in the formation of the game industries in the Nordic countries and
Asia (Aoyama & Izushi, 2003; Jørgensen et al., 2015). The conceptual model of
a game development team is visualized by Walfisz, Zackariasson, and Wilson
(2006) (see Figure 5), where the game development teams are depicted in a
structure consisting of a teamwith a lead,management functions and an external
producer handling the contacts with an external environment.

Figure 5: Model of the structure of a AAA game company (Walfisz et al. 2006)

The model in Figure 5 describes themix of competencies, and also highlights the
different perspectives of the internal environment where the development
occurs, and the external environment where the end consumers are a vital

PART I - INTRODUCTION AND PROJECT BACKGROUND
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component. The mix of competencies in a game development team is further
highlighted by Murphy-Hill, Zimmermann, and Nagappan (2014), suggesting
that game development has substantial differences compared to traditional
software development. Among the identified differences are the end-users
understanding and the end-users needs. In themodel proposed by Walfisz et al.
(2006) an external producer handles the communication between the players
and the internal environment, via a product manager.

2.3 INDIE GAME DEVELOPMENT
The transition to a more flexible and diverse market structure has made it
possible for a more diverse game market, where developers of all sizes producing
games of all sorts. Indie is a common denominator for games produced by
smaller development studios (than the big-budget “blockbuster games” of AAA
studios) (Keogh, 2015), but can also relate to a specific look and feel of a game.
Attempts to define indie has been made; Garda and Grabarczyk (2016) defines
indie in terms of three types of independence:

• Financial independence –Meaning that the developer are financing
the game development with own funding.

• Creative independence – The game content is constituted by the
developer themselves without the influence from another source.

• Publishing independence – The developer is also the publisher, i.e.
using a self-publishing business model.

Parker (2013) address indie from a production and distribution perspective,
where themotivation of developing a game on the indie scene differs from aAAA
studio. In indie game production, the development are similar to an artist’s view
of work, with “labour of love” asa driving force. Further,Parker emphasizes indie
game production's socio-cultural aspects, where the community around the
smaller indie development teams is a defining factor.
An enabler for indie game development is available game development tools and
“game engines”. The shift from having to develop even the technical
infrastructure of a game project to having affordable game development tools
have contributed to the rise of the indie game development scene. Nicoll and
Keogh (2019) highlight this, meaning that developers previously had to rely on
securing publishing deals to get access to official tools and development kits.
Further, tools were mostly kept in-house; i.e. tools developed in a specific
company stayed within the company. Widely used development tools, such as
Unity or GameMaker, can be purchased for discounted fees for indie developers
making development more accessible (Kerr, 2017).

PART I - INTRODUCTION AND PROJECT BACKGROUND
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3 LOCALIZATION
Traditionally localization is handled by a localization company using a
localization kit containing text, sounds and graphical assets needing translation
or adaptation. The developer's role is then to provide the localization kit to the
localization company, wait for the localization to be finished and add the
localized content to the game (O'Hagan & Mangiron, 2013).
Localization is the “process of modifying products or services to account for
differences in a distinct market”, as defined by the (now defunct) Localization
Industry Standards Association (LISA) (Fry & Lommel, 2003, p. 13). In software
development, the need for localization has its origins with the advent of office
software such as word processors and spreadsheet software in the late 1970s
(O'Hagan & Mangiron, 2013). When the software was distributed outside the
market of origin, alterations needed to be made according to differences in
language and other areas such as formatting conventions, including the format
of dates, numbering, and currency. O'Hagan and Mangiron (2013) describe this
as a major shift in mindset when producing software for a global market. The
software developers began to localize a specific product and change development
practices towards a more localization friendly development cycle.
A product produced in one part of the world can immediately be available for
purchase in another. This is a challenge for all product development, making
localization an important factor of the production process. To adapt products,
whatever they might be, to become more familiar to a target audience is a task
that many industries have to face. Depending on the type of product being
developed, the localization process differs in detail, but there are general
guidelines to use when producing the product in question and how the
localization is handled. One model describing a general process of localization is
the global product development cycle (Figure 6).

Figure 6: The global product development cycle, after Fry and Lommel (2003, p. 15)
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The model describes a general process of developing a product for a global
market. The development process is split into two main phases; localization and
internationalization. The first phase chronologically is internationalization,
where the product is developed and implemented in such a way as the second
phase, localization, is possible. This means that the product is designed to be
ready for localization,where necessary alterations in terms of language andother
content can be made without re-designing the product. Localization is then the
second phase, where translations and other adaptations are made. The global
product development cycle components are often described using the acronym
GILT: Globalization; Internationalization; Localization; and Translation (Fry
& Lommel, 2003).
Localization work is often divided into three categories that the process of
localization needs to address: Linguistic issues, relating to the translation of the
language in the product; Content and cultural issues, where presentation of
content or information such as icons, graphics or color can differ depending on
region; and Technical issues, including having a technical infrastructure
supporting alterations based on a target locale and the technicalities behind
doing so (Fry & Lommel, 2003).
Examining the localization process inmore detail, linguistic issues are related to
the translation of languages found in the product and certain production
requirements making the translated text implementable into the product. The
production-related requirements can relate to different character sets or the
ability to adapt to different lengths of the text strings (Collins, 2001). Content
and cultural issues is a broad area, including concepts such as how to present
information through icons, graphics or color, but also related to cultural
phenomena including references to culture or traditions, i.e. things that is known
to a lesser extent outside a specific region. Content and cultural issues is an area
larger than the translation of language. Pym (2005) points out that "translation"
is not generally listed in the glossary of several localization guide books and that
it is seen as a natural part of the adaptation to a specific market. Further, Pym
(2005) states that the translation aspect is the least interesting part of the
localization process, since it more or less only involves the replacement of
language strings. The technical issues include the technical infrastructure
making it possible to implement anduse the product in the region of destination.
One example from software localization is that the system in question supports
interchangeable text and icons using external files. Technical aspects that need
to be addressed from localization research and best practices perspective are
often focused on the technical support for different languages and alphabets.
Hard-coded text, hard-coded fonts, foreign characters and symbols are common
pitfalls when producing softwarewithout proper planning for future localization
(Maroto & Bortoli, 2001).
Even though the terms globalization, internationalization, localization and
translation are closely related, there are nuances. Pym (2005) defines
globalization as the “…business issues associated with taking a product global”.
In relation to the global product development cycle, the globalization is the
overall process associated with taking a product to a globalmarket. Further, Pym
(2005) means that the globalization process contains internationalization,
defined as “…the process of generalizing a product so that it can handle cultural
conventions without the need for re-design”, while localization is the process of
“…taking a product and making it linguistically and culturally appropriate to
the target locale where it will be used and sold”.
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3.1 GAME LOCALIZATION
To a large extent the research behind game localization and its technical
challenges has been limited to the creation of localization kits and the
implementations of these. This view stems from the software localization roots
of the field, where technical issues were identified by localizing productive
software, such as office suites, produced by large corporations with equally large
resources. O'Haganand Mangiron (2013) argue that game localization should be
treated as an own area within translation studies based on the complexities
regarding localizing games. In order to target another region than the local,
different approaches have been taken to adapt the games to a specific target
audience. An early description of the area of game localization from a translation
side of the localization process is described by Hevian (2007), where the
translation of video games is identified as an area where new knowledge and
competencies are needed. Hevian argues that even though game localization can
be seen as a subset of software localization, there are additional competencies
and challenges when dealing with games, related to the audio-visual aspects of
the game.
Set in a localization context, the model by Egenfeldt-Nielsen et al. (2016) 1
ranging fromHardware manufacturer to Consumerhas been altered slightly by
O'Hagan and Mangiron (2013) to include a Game Localizer part (Figure 7). The
game localizer is a separate entity in the model, with relations to the game
developer, the publisher and to some extent also the hardware manufacturer. In
terms of localization of an AAA game, the developer would make a localization
possible by developing the game with guidelines in the internationalization
phase while the Game Localizer handles the localization part of the GILT-
process.

Figure 7: The Game Industry Value Chain (Egenfeldt-Nielsen et al. 2016) expanded by O'Hagan and
Mangiron (2013) to include “Game Localizer”-function.

Game localization as a process is described by O'Hagan and Mangiron (2013) to
have two essential criteria for planning – who performs the localization and
when is the localized version released. Regarding who performs the localization
O'Hagan and Mangiron divides it into whether it is localized in-house or as an
external outsourced service. This choice relates to the second criteria, whether
the game is supposed to be shipped simultaneously in all localized forms (sim-
ship localization)or if the localization is madeand releasedafter themain release
(post-gold localization). In addition to the planning, the different levels of game
localization is a factor, i.e. how much of the game’s content is localized. Thayer
and Kolko (2004) suggests the following three levels of localization:

1 The model by Egenfeldt-Nielsen et al. was first published in 2008, with the first edition of their book. The
model is unchanged in the 2016 edition, hence the chronological mismatch relating to the expanded model
by O’Hagan and Mangiron in 2013.
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• Basic localization, where the graphics remain unchanged and only
the text is translated

• Complex localization, where graphics including interface and icons
is translated in addition to the text

• Blending, where the story itself is rewritten and the graphical assets
are re-worked to be adapted to the target market

Consalvo (2016) cites Chandler (2005) who states that up to 50 percent of a
game’s revenue can come from foreign markets.Having a small localmarket, the
revenue from the global markets can be even more important. As an example,
Sweden has a successful game development industry with several world leading
companies and brands (i.e. Mojang/Minecraft, King/Candy Crush Saga, EA
Dice/Battlefield). In a report from the Swedish Games Industry it is stated that
99% of the income within the Swedish game development industry are from
exports – meaning that the domestic Swedish market is very small in terms of
total revenue from the perspective of the industry as a whole
(Dataspelsbranschen, 2015). Thus, the globalness of the game industry is a vital
aspect to gain a large consumer base.
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4 THE GLOBALNESS OF THE GAME
INDUSTRY

Descriptions of differences between regions are rarely communicated officially
by game developers or publisher, instead fans and enthusiasts have made efforts
to identify, describe and categorize regional differences in games. The
terminology used in localization processes are not commonly found in such
descriptions and differences between regions are often referred to just as
“regional differences”, covering the alterations made to games when released in
another region than its original.
One example of an initiative by fans and enthusiasts to cover regional differences
in games is “The Cutting Room Floor” (TCRF, 2020), a wiki-page allowing
community efforts to create a register of regional differences in games. The
overall purpose of TCRF is stated as being “[…] dedicated to unearthing and
researching unused and cut content from video games”, but a subsection of
TCRF is dedicated to games with regional differences. The subsection have
approximately 2000 game titles listed and its respective regional differences are
categorized and described in varying detail. The description of the games with
regional differences subsection is:

“These games went through significant changes when undergoing the
localization process from one region to another. This can range from just

changing a weird region-specific joke to something more accessible to
outright censorship of more mature content.

In some cases, games even go through major improvements whilst
undergoing the localization process, as the developers use the extra time to fix

and enhance things they didn't quite get right the first time around.
Sometimes these upgraded translations get re-translated to the original

country with improvements intact!” (TCRF, 2020)
The regional differences listed at TCRF gives an overview of how the content of
games can change between regions, and while basic localization often is done
(i.e. text only) more exhaustive localization efforts can be found. Changes can
include rewrites of the story to be accessible for the players in the target region
or relating to a number of technical, linguistic or cultural issues.
One comprehensive example of a full localization, even including game
mechanics and adapting to local technical prerequisites is the project of
localizing the game NHL ’95 for the Swedish market. During the mid-1990’s the
NHL game series by Electronic Arts (EA) was localized to the Swedish market
for the first time. The process of how the original game NHL ’95 was localized
and adapted to the Swedish market is described by Lindell (2017), based on
interviews with thegame developers that handled the localization. The gamewas
released in Sweden as Elitserien ’95 using the official license from the Swedish
national hockey league. Lindell (2017) describes how the NHL series of games
was an international best-selling game franchise based on the official license
from theNHL Hockey League. The official license ofNHL gave the publisher EA
the possibility to use statistics, player names, team names, team logos, official
match rules and the overall “look-and-feel” of a real NHL hockey game. The
worldwide popularity of the NHL game seriesmade EA to seek for local partners
willing to create regional versions of the hockey game, based on the national
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hockey leagues in respective country. Lindell (2017) describes the process of the
localization of game in detail, it is possible to use the model proposed by
O'Hagan and Mangiron (2013) (Figure 7) to describe the different actors
involved in releasing the Elitserien ’95 project:
Figure 8 depicts the localization project of Elitserien ‘95 using the previously
mentioned value chain model and the description of the localization project.

Figure 8: The localization project Elitserien ’95, as described by Lindell (2017) using the value chain model
by O’Hagan and Mangiron (2013).

• Hardware manufacturer: SEGA
o SEGA was the hardware manufacturer for the target platform.

The developers, and subsequently the localization company,
needed an official approval from SEGA to receive the necessary
tools to be able to develop for the Mega Drive platform.

• Game Developer: High Score Productions
o The game development company High Score Productions was

the original developer of the NHL ’95 for theSEGA Mega Drive,
also partially involved in the localization into Elitserien ’95.

• Publisher: Electronic Arts
o EA published the originalNHL ’95 game andwas the publisher

of the localized versions as well using its “EA Sports” brand.
• Distributor: Brio

o Brio distributed Elitserien ’95 in Sweden, handling the
distribution to retailers but also negotiating deals with the
Swedish hockey league to obtain the official statistics, club
brands and player licenses.

• Game Localizer: Neurostone
o Neurostone was contracted to handle the localization,

involving translating in-game text to Swedish, adapting the
NHL branding into mirroring the look and feel of a Swedish
hockey league TV broadcast and incorporating the licensed
material from the Swedish hockey league.

Using the categories from Fry and Lommel (2003) the localization of NHL ’95
into the Swedish market can be described as:

• Linguistic issues
o Translation of in-game text

• Content and cultural issues
o Hockey rules adapted to mirror the Elitserien rulebook
o Target platform install base in the Swedish region
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o Using famous Swedish sport news anchors as familiar faces to
present the game.

o Using team names, logos and arenas from Elitserien
o Official stats (including tools for that)

• Technical issues
o Hockey rules adapted tomirror the officialElitserien rulebook.

The rules of the actual sport of ice hockey differed between
NHL and Elitserien in Sweden. Reprogramming of the internal
game logic in Elitserien ’95 was necessary to make an ice
hockey game based on Elitserien.

o Adaptation regarding differentiating TV systems from NTSC
(The TV system used in USA, running at 60 hertz/updates per
second) to PAL (The TV system used in Sweden, running at 50
hertz).

o Tools for importing the content from the Swedish hockey
league.

Even though this example is somewhat aged, being developed in themid-1990’s,
it put emphasis on an aspect of game localization rarely discussed: the alteration
of game rules and game mechanics as a part of the localization process.
The global nature of the digital game industry is an integral aspect of this thesis
work. The continuation of this section will focus on previous research and
information from industry channels regarding the two markets of interest for the
project: China and India. From a general perspective, both China and India have
large populations, making these markets interesting to venture into from a
business perspective. The growing interest in games and digital media in the
regions arealso factors impacting thedecisions to localize agame, andboth India
and China has been reported to have significant growth in this area (Mordor
Intelligence, 2020; Newzoo, 2019a).

4.1 THE CHINESE GAME MARKET
Between 2015 and 2018 the Chinese game market was the single biggest in the
world in terms of revenue (Newzoo, 2019a). The intention of producing games
for theChinese market is sharedby many,but thereare hurdles to bypassmaking
the presumably lucrative market difficult to reach. In 2015 the Chinese game
market overtook the US as the largestmarket in terms of revenue (Newzoo, 2016,
2017). It stayed the largest until 2019, when market analyst firms declared the
US as the largest once again. The reasons for this are many, but one important
factor is how the Chinese government restructured the process of approval for
games, a process all games must go through to be released officially and legally
in China (Newzoo, 2019a). The restructuring of the regulation process caused an
almost yearlong hiatus of official game releases in China. This had a big impact
on both the development and consumer market, where the decrease of total
revenue is one sign and a reduced market value of several of the large Chinese
game development companies.
One often mentioned hurdle for western game developers to release games in
China is the, from an outside perspective, closed nature of the market. Just as
the historical Great Wall of China was built to protect the borders of China from
invasion, the wall is also used as a metaphor for the Great Firewall of China is
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protecting the digital border of the contemporary digital market in China
(Clayton, Murdoch, & Watson, 2006; Griffiths, 2019). With the country-wide
firewall, the Chinese government keeps unregulated influx from game
companies outside China. The Chinese firewall and regulations, where a Chinese
partner company is mandatory, are complicating an official presence on the
Chinese game market for a game company with limited resources. One of the
factors a game developer targeting China needs to consider is the government's
influence, where rules and regulations on foreign media products are difficult to
navigate. Digital games have been a controversial topic in China since the
medium's advent as a commercial product in the early 1980's (Cao & Downing,
2008; Jiang &Fung, 2019). Strict governmental control and a strong tradition of
grey market products have made entering China difficult even for dominant
game companies from the west or Japan, having to make large alterations in
order to relate to local laws, regulations connected to linguistic, cultural and
technical issues.

4.2 THE INDIAN GAME MARKET
While identified as a market with big potential based on its population, technical
infrastructure similar to Europe (i.e. the same app stores are available) there are
challenges with game localization in India. From a technical issues’ standpoint
from the localization definition, both China and India have a large smartphone
penetration whereas consoles and gaming computers are not as common. But
even within a segment such as games for smartphones, Newzoo (2019a)
highlights the smartphonemarket in India asa growingmarket, butpredicts new
browser and HTML5 games on "instant games"-platforms are on the rise. These
kinds of games are not as demanding from a technical standpoint, meaning that
even less powerful smartphones can be used to play these games. Newzoo
predicts that during 2020 mobile gaming will be the fastest growing segment.
Further, previouslydrivingmarkets in the mobiledomain such as China, U.Sand
Japan will be less driving in favour of emerging markets such as India, South
East Asia and Middle East (Newzoo, 2019b). One of the main challenges
regarding India as an area of focus for research is limited attention from game
researchers, rendering in a lack of available previous work.While Chinese game
development and game market has been shown attention from the game studies
community, India has not had a similar focus. Thus, academic analyses of the
Indian game development scene and market are scarce.

PART I - INTRODUCTION AND PROJECT BACKGROUND



UNIVERSITY OF SKÖVDE

17

PART II

OVERVIEW OF FIELD STUDIES AND
RESEARCH DESIGN



18



19

This section presents an overview of the research design and methods used in
the thesis project. The research design is presented including methods used,

information regarding data collection and analysis, as well as methodological
and ethical considerations. This is followed by an overview of the field studies
conducted during the thesis project, since these research activities have been a

significant part of the project.

5 RESEARCH DESIGN AND METHODS
This thesis is inspiredby a studio studies approach, i.e. ethnographically focused
studies of game development studios. Studio studies have been made possible
thanks to the more accessible indie game development community (Whitson,
2020), where notable contributions to the studio studies category include the
work of O’Donnell (2009, 2014a) and Whitson (2018, 2020). By using field
studies having a focus on the production settings, including game development
tools and other development work-related aspects, the work practices of game
developers are described.
Since the thesis project has been spanning over several years, the research
process and its methods have been evolving, thus a flexible research design has
been used. The research has to a large degree been informed by a number of
industry-near field study cases, using qualitative methods with participatory
observation as a main method. The thesis project consists of three cases of field
studies, complemented by a literature review on the game localization area and
a tool review regarding localization tools for game development (Figure 9).

Figure 9: Description of the research activities.

The methodology for the field study cases 1-3 is based on naturalistic inquiry, a
methodology characterized by research in natural settings, qualitative methods,
inductive analysis, case study reporting mode (Lincoln & Guba, 1985). The field
study cases have been conducted as participatory observations at game
development studios with a pragmatist world view, to capture the processes of
game localization in indie game development. The research outcomes are
generally descriptive of their nature, where the state of the current game
localization area is explained. The descriptive nature of the research outcomes
are in line with previous studio studies, providing a detailed insight in the
processes of game development.While these descriptionsare specific to the cases
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explored, the information derived from such research is of help to further
advance the game development research field.
The research activities have resulted in six (6) papers, exploring different aspects
of game localization from a production perspective. Even though each paper has
its own method, data collection and analysis to suit the specifics of the papers,
described in respective paper, this chapter summarize the overarching research
philosophy, methods and data analyses.
Figure 10 presents a chronological overview of the research activities conducted
during the thesis project. The literature review process has been a continuous
activity, where the work with each paper has added new insights regarding
previous research on game development and localization. This is the reason that
the literature paper in the thesis project is the first in logical order, although
fourth in chronological order.

Figure 10: Timeline of the research activities.

In the subsequent sections of chapter 5 the common approaches and methods
are described grouped logically. For example, chapter 5.2 regarding interviews
contains information both related to the specific interview study conducted, but
also describes the interviews conducted during the field studies. Both examples
of interviews share a common ground regarding method and execution.

5.1 INTERVIEWS
All interviews in the thesis project have been using a semi-structured setup,
allowing for exploring topics emerging during the session. All interviews
followed the guidelines by Oates (2006, pp. 188-196), regarding structure and
planning. In practice, this meant that a number of topics were used to guide the
interview session, and the topics were related to the specific inquiry of the
session in question. The interviews were conducted with indie game developers
in Sweden, China, and India before, during and after the field studies in
respective region.
The interviews conducted before the field study cases are presented in Paper 2.
Indie game developers in Sweden, China and India were enquired to participate
in the study to help the researcher to understand their game development
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process and localization strategies. The findings are presented in Paper 2, and
the knowledge gained from the interview sessions were also used to plan and
conduct the following field study cases.
All interviews have been recorded and transcribed. After the transcription, the
interviews were coded using a coding system and analyzed with the help of the
qualitative data analysis tool MaxQDA. Relevant themes and quotes could be
identified through this coding to answer the research questions. In the interviews
conducted in Swedish, an English translation has been made of the quotes
included in the data analysis section. Table 1 contains details regarding the
interviews in the study.

Table 1: Details regarding interviews conducted

Role of respondent Lenght of
transcription

Swedish CEO/Game designer/Narra�ve
Dev A designer

2859 words

Swedish
Dev B

(1) CEO/Producer/Graphic designer
(2) Sound designer/QA
manager/Localization manager

4902 words

Swedish
Dev C

Game designer/Narrative
designer/Programmer/Localiza�on
manager

2879 words

Swedish
Dev D

CEO/Producer/Game
designer/Narrative designer/Graphic
ar�st

2703 words

Chinese
Dev

COO 3668 words

Indian Dev
(1) Game designer/Narrative
designer/Programmer/Graphic ar�st
(2) Project manager

4251 words

5.1.1 INTERVIEWS DURING THE FIELD STUDIES IN
SWEDEN, INDIA AND CHINA

The same interview setup was used during the Indian field study, and the Indian
development teamfollowed were interviewed onsite duringone of the field study
trips. The data gathered from the interview conducted during the Indian field
study is presented in detail in Paper 3.
While conducting the participatory field observations on site in Sweden and
China, five interviews were made as a part of the data. The interviews followed
the same procedure and used the same interview guide as described in chapter
5.1. An overview of the interviews conducted during and in connection to
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summarizing the field studies are presented in Table 2. Details from the case
studies in Sweden and China are presented in Paper 6.

Table 2: Interviews conducted during the field studies in Sweden and China

Role of respondent Lenght of transcription

Swedish
interview 1

CEO/Game
designer/Narrative designer 3321 words

Chinese
interview 1 CEO 3105 words

Chinese
interview 2 COO 2112 words

Swedish
follow-up
interview

CEO/Game
designer/Narrative designer 2490 words

Chinese
follow-up
interview

COO 1897 words

5.2 FIELD STUDIES AND PARTICIPATORY
OBSERVATIONS

To capture the work of indie game developers and its quirks, a pragmatic
worldview has been adopted for the project. With a pragmatic view on the
research process, I followed the stream of activities and incorporated them into
the research as efficiently as possible, take advantage of the triple helix setup
(described in chapter 6.1.1) with its trilateral interactions between academia,
industry and governmental institutions (Leydesdorff, 2012).
Watson (2011, p. 5) describe participative observation in a pragmatist spirit “[…]
to get closely involved with the people being studied in their ‘natural’ setting (as
opposed to a laboratory or interview room) and actively interact and share
experiences with them in a manner going beyond simple observation.” This
methodology allowed flexibility enough to follow the nature of the individual
cases and collect the data emerging during the field studies.
An overview of the duration working on site or online for each field study is
presented in Table 3. The Duration column presents the total amount of work
days focusing on the specific case. Work rate is an estimation (to the closest 10
%) of how much of the total time (presented in Duration) was spent on the case.
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Finally, the On site/Online column presents whether the work was mainly
conducted physically on site or working online using digital tools.

Table 3: Overview of duration, work rate and physical presence during the field studies

Duration Work rate On site/Online
Swedish case 115 days 80 % On site
Indian case 200 days 20 % Online
Chinese case 25 days 100 % On site

5.2.1 PRODUCTION DOCUMENTS
Production documents were gathered during the work with all three cases. The
number of documents sourced varied between the cases, where the Swedish case
resulted in a more comprehensive data set than the Indian and Chinese case.
Table 4 contains an overview of the gathered production documents.

Table 4: Overview of the production documents gathered in the field studies

Swedish case Indian case Chinese case
Management
or company
related
documents

Business plans
Meeting notes
Company planning
documents
Post-mortems
Company vision
documents
Workflow (general)
Work processes

Work processes
Planning
documents

Company
competences
Company
strategy
description
Incubator
services
Workflow
(general)

Marketing
documents

Market analyses
Marketing plan
(internal)
Marketing plan (PR
bureau)
Press releases
Scripts for
marketing video
Web site design
mockups

App store texts
Market analyses
Marketing plan
Press release

Press releases

Production
documents

Character
descriptions
Design documents
Dialogues
Environment
descriptions
Game progression
plans
Game prototypes
Horror genre
conventions
Level designs
Localization kits

Dialogue trees
Localization kits
Moodboards
Puzzle design
Story
documents
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Manuscripts
Production pipeline
description
Voice acting notes

Playtest
documents

Playtest technical
requirements
Bug reports
Manual drafts
Suggested
improvements

Google Play
data
Player reviews

Gameplay
testing survey

5.2.2 FIELD NOTES FROM SWEDEN AND CHINA
Field noteswere taken in notebooksduring the field studies. The notebookswere
in A5 paper size and consists of approx. 150 pages each. Three (3) notebooks
were used during the project: 1 for the Swedish case, and 2 for the Chinese.
Examples of field notes are shown in Figure 11.

Figure 11: Examples of field notes

During the note-taking, simple codes were used to highlight a specific theme or
area. These codes were then used to identify areas of interest from the field notes
to transfer to a digital document. In Figure 11, examples of these simple codes
can be seen circled in the margin (these specific codes signify aspects of
development in connection to localization). The notes were then transferred to
digital format using Word, and the digital documents were then coded.

5.2.3 FIELD NOTES FROM INDIA
Since the majority of collaboration in the Indian case was conducted on-line, the
structure of the work was different than the Swedish and Chinese cases. The
distributed work meant that the day-to-day activities were conducted without
meeting inperson, ratherusing cloud services for collaboration. This way of work
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was used by the whole team; both the main game developer (doing the majority
of development work) and the project leader worked from their respective home
offices, a work structure that was designed for on-line participation from the
start. This meant that the research could be conducted in the natural
development setting of the project. Planned work meetings was conducted
throughout the study (11 in total), and the meetings were documented through
meeting notes. Field notes were taken based on the meetings, but also the
conducted work and communication via chat applications. Access was given to
the developer console of the Google Play store, granting access to all data
regarding the game, including downloadstatistics, player reviews, and byGoogle
Play automated analyses of the game’s performance.

5.2.4 APP STORE DATA
The data from the Google Play store was based on 493 096 unique installations
of the game from the Indiancase. 7013 player ratings (1-5 stars), and2736 player
reviews (free text). Amajority of the player reviews werewritten in English (2078
in total). Through Google Play, automated analyses could be accessed based on
the large data sets the platformgathers. These automated analyses could to some
extent be refined to fit a specific area of analysis. Figure 12 shows an example of
such automated analysis, focusing on the performance of the game.

Figure 12: Example of data from Google Play

Raw data was also accessible through the Google Play store. This data was
downloadable in text form (comma separated), and used for analysis in a
program of choice. The handling of the data derived from the Google Play store
is described in detail in Paper 3.

5.3 LITERATURE AND DEVELOPMENT
TOOL REVIEWS

During the project a number of areas arose needingmore attention. Through the
literature review an understanding was formed that previous research on
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localization from a game production perspective was scarce. In the interviews
and planning of the field studies, an angle regarding development tools and
production pipelines were found and deemed important for the project. Thus, a
focus of getting a deeper understanding regarding the area of game engines,
game production tools and more specifically, localization tools were decided.
The literature reviews and tool reviews shares some of the methodological
foundations The systematic process of finding relevant data (Okoli & Schabram,
2010) and the thematic coding (Braun & Clarke, 2006, 2014) are shared by the
literature- and tool reviews, although with some adaptations to fit the respective
area.

5.3.1 LITERATURE REVIEW
A literature review regarding research on game localization andgame production
has beenmade and is published in Paper 1. The literature review specific for this
thesis is based on a literature review paper written within the as a part of the
overarching project, with the scope of review research on game development
from a software and creative product perspective (Engström, Marklund,
Backlund, & Toftedahl, 2018). The initial dataset and review procedure used in
Paper 1 is based on the initial literature review paper, although expanded upon
during the literature review phase for the thesis.
The literature review process followed a procedure proposed by Okoli and
Schabram (2010) consisting of 8 major steps:

1. purpose of the literature review;
2. protocol and training;
3. searching for the literature;
4. practical screen;
5. quality appraisal;
6. data extraction;
7. synthesis of studies;
8. writing the review.

As a part of this a process, a thematic analysis to identify and code themes has
been used. Thematic analysis is described by Braun and Clarke (2006, p. 6) as
“[…] a method for identifying, analyzing, and reporting patterns (themes)
within data. It minimally organizes and describes your data set in (rich) detail.
However, it also often goes further than this, and interprets various aspects of
the research topic.”

5.3.2 DEVELOPMENT TOOL REVIEWS
For the thesis, two papers have been written focusing on scrutinizing various
aspects of production tools and the game production pipeline. The first tool
review, published in Paper 4, used data from digital storefronts to get an
overview of the state of game engines. The data was scraped from Steam and
Itch.io and analyzed, with the themes from the thematic coding process
categorized to give an overview of themost common game engines. The specifics
are described in Paper 4, and the findings resulted in a taxonomy of tools and
game engines used to nuance the reasoning in Paper 5. Construct, CryEngine,
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GameMaker, Godot, Unity, and Unreal Engine were objects of scrutiny, where
aspects of their included toolsets were analyzed (Table 5).

Table 5: Localization tools in general purpose game engines, from Paper 5 based on the taxonomy
proposed in Paper 4.
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Construct 2 0 2
CryEngine 0 0 0
GameMaker 7 0 7
Godot 1 2 3
Unity 59 21 80
Unreal Engine 2 1 3

Total 71 24

Paper 5 used a systematic mapping approach to analyse the state of game
localization tools. The systematic mapping method was used to get an
understanding and overview of the area of game localization tools. A defining
factor of a systematic mapping study, in comparison to a systematic review, is
the level of detail where the mapping study gives an overview of an area with
fewer levels of detail (Petersen, 2008).

5.4 DATA ANALYSIS
The mixed methods/mixed-models approach allows for collecting of both
qualitative and quantitative data. Even with quantitative data, the analysis has
been from a qualitative perspective. The setup is based on Johnson and
Onwuegbuzie (2004) mixed-method research design, allowing for flexibility in a
research process with both qualitative and quantitative approaches. Figure 13
shows an excerpt of the setup behind mixed-model designs, focusing on
qualitative research questions. The data analyses in the thesis have been
conducted from a qualitative perspective, where the research objectives are
qualitative, the data collected is either qualitative or quantitative, and the
analyses made are qualitative.
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Figure 13: Mixed or monomethod designs, after Johnson and Onwuegbuzie (2004)

The data analyses have been conducted with a general inductive approach.
Thomas (2006) means that by using an inductive approach, a researcher can
condense raw textual data into a brief summary format and establish clear links
between the research objectives and the findings from the data to develop a
framework of the underlying structure of experiences or processes derived from
the rawdata. Theprocedures presentedby Thomas (2006) hasguided thecoding
processes of the data, as the inductive approach is a characteristic of naturalistic
inquiry (Lincoln &Guba, 1985). This procedure have been used as a guide to the
data analyses of the data collected from the field studies (i.e. field notes,
production documents, and app store data). The ground-up approach where the
codes are derived from the data itself have been managed by the researcher
throughout the process, and the specifics of the data coding related to each case
are described in each paper.
Even though the data analyses have a general inductive approach, the
categorization and coding of the data have differed throughout the process. For
instance, the interviews have been conducted using an interview guide created at
the beginning of the project, with broad and general topics designed with the
semi-structure in mind. Thus, the coding have also been made using broad
categories, describing the different perspectives of the respondents’ realities.
Table 6 presents an overview of the data analyses in the thesis project.
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Table 6: General description of the data analyses

Activity Type of data Analysis approach
Literature review Qualitative Top down

Ground up
The initial literature review is based on the research questions and the general
area of game localization, with specific categories for the found articles (i.e.
localization, development processes, game industry etc.). After that, a ground
up approach has been used to identify further areas for the continuation of the
thesis project, where the articles found have formed new areas of inquiry. In
Paper 1 the final literature review is presented with details regarding the
analysis.
Interviews Qualitative Top down
Based on the initial literature reviews in the beginning of the project, an
interview guide was constructed which has been used throughout the project.
The interview guide was designed for semi-structured interviews, with four
major topics regarding the company, the games produced, the development
process, and the localization process. The interview topics were also used for
the data analyses of the interviews grouping the respondents’ answers under
the respective topic. Paper 2 and Paper 6 presents details regarding the data
analyses from the interview studies.
Field notes Qualitative Ground up
The analyses of the field notes were conducted using a ground up
approach, where themes emerged from the data. The hand-written notes
were transcribed and handled digitally using MaxQDA. The structure of
Paper 6 is in large based on the themes emerging from the field notes.
Production documents Qualitative Ground up
During the field studies production documents were collected when possible.
This category of collected data is the most diverse seen from a content
perspective thus themost challenging to categorize. During the analyses of the
field notes the themes emerging from the production documents were synced
with the themes from the field notes. The handling of production documents
is presented mainly in Paper 6.
App store data Qualitative

Quantitative
Ground up

The app store data was collected during the Indian case, where complete
access was given to the Google Play developer console. This meant that data
could be retrieved by the researcher in both raw and processed form. The
processed datawas automatically analyzedand categorizedby the Google Play
service, and no insights regarding the automatic process was available. Both
the automatically processed data and data in raw formwere used whenwriting
Paper 3, where details regarding the data analysis process are presented.
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Tool review Qualitative
Quantitative

Ground up
Top down

Paper 4 and Paper 5 presents the main findings from the tool reviews. While
the data from the tool reviews were both qualitative and quantitative, the
analyses were made with a qualitative approach. Amount of certain tools
available is presented in Paper 5 as a part of the overarching description of
the state of tool support rather than analyzed with quantitative methods. This
choice was mainly due to the approach of describing the state of localization
tools in connection to common general purpose game engines. InPaper 4, the
number of roles in a production team lay the ground to the understanding of
how diverse a game development team is, i.e. a qualitative analysis of a
quantitative dataset. The specifics of the analyses of the tool reviews are
presented in Paper 4 and Paper 5.

5.5 METHODOLOGICAL
CONSIDERATIONS

The initial break down of the research question helped to plan and design the
design and methods to be used in the project. The question, phrased as “How
do indie game developers, using a self-publishing business model,
work withgame localization?” contains aspects in need of definitions valid
for this project. The first aspect is the term “indie game developer”, and while
definitions have been found in previous research (Garda & Grabarczyk, 2016;
Parker, 2013) a choice was made to focus on small development studios to reach
the limitations and prioritization in the development process. The companies in
the thesis study all falls under the SME (Small and medium-sized enterprises)
definition, where enterprises are categorized based on its staff head count and
its annual turnover or balance sheet total (European Union, 2020).
The thesis project was initially planned with an action research based research
design to be able to work with localization on site during the field study cases.
Action research design is described by Oates (2006) as concentrating on
practical issues, where the researcher is addressing problems in a real-world
setting through field work. With this setup, the initial plan was to get hands-on
experience of doing localizationwork and followup its impact. After the first field
study in Sweden it was evident that the long and unpredictable nature of indie
game development made essential aspects of the action research methodology
challenging to implement. The iterative cycles, inflicting and measuring the
change inflicted between the iterations would not be possible with the multi-
regional cases of the thesis plan. Hence, the research design was altered instead
focusing on participatory observations with a pragmatic world view during the
field study cases. This change of approach would minimize the risks that the
unpredictable indie development settings could entail, and would allow to
describe the experiences from the research project without relying on factors
related to the companies visited. With a pragmatic world view and following the
research stream with the aim of describing the nature of development in indie
companies, a collection of rather different papers have been produced. Even
though the papers themselves have a specific method, the overarching process
for the thesis has been evolving to accommodate to fluctuations of the project.
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A challenge to capture the state of localization as a game development process is
the transferability. Are the field study cases in the thesis representative for the
game development industry as a whole? Even though the naturalistic inquiry
methodology is characterized by non-generalizable results and multiple realities
(Lincoln & Guba, 1985), the idea of using the thesis as a guide for game
developers seeking knowledge regarding localization processes, the results
should at least be transferrable to a more general development setting. Further,
Lincoln and Guba (2013) highlights the aspect of “sense-making”, defined as the
act of rendering something into a comprehensible, understandable and
explainable form, thus being able to use the provided information in a different
setting. The sense-making aspect of this thesis project has been focusing on
describing and defining the everyday work with the intention of having other
game developers recognize the challenges and settings presented, thus being able
to adopt the information to their specific setting. This has also been the aim for
the game researcher reader, where the methods and approach taken hopefully
can be used in other projects as well.
Research conducted within a postpositivist paradigm, as this thesis project, can
be assessed using the criteria such as credibility, transferability, dependability,
and conformability. These criteria (loosely) corresponds to internal and external
validity, generalizability, and objectivity used in quantitative research (Morrow,
2005). In this project, the credibility aspect has been planned to be reached by
having representative cases for the participatory observation field studies, with
enough of time spent with each case to be able to describe the setting in “thick”
detail. The transferability aspect has been addressed by being open with how
the studies and cases have been constructed, both in the respective papers and
with an overview of the planning and methods in this chapter. Even though the
sample size is small, the time spent on field and scrutinizing tools it is possible
to use the information for other researchers anddevelopers. Thedependability
aspect has been challenging. To track and adopt the method(s) depending on the
turns the research has taken has been a constant struggle. The previously
described action research to participatory observation shift is an example of this,
the emergent topics such as game engines and production pipelines (described
in Paper 4) is another example. Being as open as possible with the planned
intentions and achieved outcomes in when summarizing the thesis project.
Finally, the conformability aspects have been handled by presenting quotes,
data, figures and other material from the development setting described, thus
highlighting the voices of the objects studied rather than the beliefs and ideas of
the researcher.

5.6 ETHICAL CONSIDERATIONS
Since the project is carried out in close proximity to the game industry, all game
development companies, solo developers, etc. has been thoroughly informed
about the purpose and aim of the thesis project. The research has been designed
to follow the ethics guidelines from the Swedish Research Council (2017) and
permission to use the data gathered has been given to the researcher by all
informants, including the right to quote. Permission to use and publish material
from the collected data, such as statistics regarding the games, snippets from
documents etc. has also been granted to the researcher.
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The names of individuals, companies and game projects I have met and
interacted with during the course of the thesis project have been anonymized.
This is a deliberate choicemade even thoughpermissions to use real names have
been given. This choice is based on that it would not have added significantly to
the research to publish names. There is one exception to this, Paper 3, where the
name of the gameand the companies involvedare published.This was an explicit
wish from the developers, to gain attraction for their game in the serious game
community.

The following data sources have been analyzed from a research ethics
perspective:

• Field studies/observations
o Access to the gamecompany/developer was granted bypersons

with the authority to grant such access. All participating game
companies/developers have been asked to inform the
employees about the research/field study. The researcher has
been taking notes and photographs while on site. Sound
recordings and video recordings from the field studies have not
been used outside specific sessions such as planned interviews.

• Interviews
o All interviews have been recorded and transcribed. Prior to

each interview, the informant has been informed regarding the
purpose of the interview and the handling of data. All
informants have had the option to be anonymous and to read
the transcript of the interview.

• Production documents
o The researcher has been granted access to production

documents and related material (including source code and
project files). Consent to use this material in the context of the
thesis project has been given to the researcher. The researcher
holds no rights to publish or use the documents outside the
scope of the thesis project.
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6 OVERVIEW OF FIELD STUDIES
This chapter gives an overview of the work conducted while being on the field in
the three regions. The thesis project has been carried out in as a part of the
project Game Hub Scandinavia (GHS), as much of the work conducted in GHS
as possible have been planned to benefit and inform the thesis project as well.
The prime example of this are the field studies in Sweden, China and India,
where the numerous networking trips conductedwithin GHS has led to research
opportunities for the thesis project. The field studies in this thesis are inspired
by previous research in the studio studies domain (cf. O'Donnell, 2009, 2014a;
Whitson, 2020; Whitson, Simon, & Parker, 2021). The studio studies by
O'Donnell (2014b) draws from field work with developers in the US and India,
although inan AAAsetting, and haveserved as an inspiration regarding planning
and presentation.
During the GHS travels, important connections have been made with both
academic and business partners in the Scandinavian, Chinese and Indian
regions. Thus, this chapter also contains a brief overview of the GHS project and
its triple helix setup – aspects of importance for the realization of this thesis. In
general, the field studies conducted during this project have been the research
activities wherea significant portion of the datahas been collected. Furthermore,
the time spent with or in close connection to game developers have inspired the
aims and scope of the papers included in the thesis described in more detail in
chapter 7.

6.1 PREPARATION FOR FIELD STUDIES
The preparation for the field studies in this thesis has been carried out through
work packages in the project GHS project, a joint collaboration between Swedish
and Danish project partners from both academia and industry. The GHS project
has had two iterations; GHS and GHS 2.0, where results from the first iteration
have been carried over to the second, with a common goal to strengthen the
startup and indie game development scene in the Scandinavian region. One
specific GHS project goal has been to get a deeper understanding of the game
markets in Asia, and this thesis project has been designed and conducted to help
with reaching said goal. This is formulated in the GHS project description as:

“[A GHS project goal is:] Obtaining actual market shares
in China and India and penetration into other global
markets. Asian markets are often regarded as rather

inaccessible, but in GHS [1.0] very good relations were
established in China and India. GHS 2.0 will build on

these and obtain actual markets shares in both countries.”

Further, the importance of localization and related tasks in game development
has also been a

[…] Research in localization (how to adapt games to these
markets) will support this process, which will give us

increased knowledge on design and sales of games for
these markets, knowledge that will be brought to instant
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use in the incubators in DK and SE and thus anchored in
the programme area.”

Thus, this thesis project has had the purpose and possibility to get a deeper
understanding of the challenges an indie game developer with limited resources
faces when operating on a global, digitally distributed market. The aim of
understanding the difficulties and challenges regarding game localization by
studying practices of game developers has been made possible by using the
possibilities of GHS, combining the role as a researcher and project staff.

6.1.1 THE TRIPLE HELIX PROJECT MODEL
The GHS project involves partners from academia, industry and government.
This setup is based on a “triple helix” model, i.e. an innovation model heavily
focusing on collaborations and interactions between academia, industry and
governmental/state institutions (Leydesdorff, 2012). The triple helix model is
identified to promote and allow for innovation by using strengths derived from
the differences in the participating organizations. The triple helix model focuses
on trilateral interaction between the institutions, where knowledge is exchanged
between them (Etzkowitz, 2002). Other common innovation models such as
Laissez-faire (French: “allow to do”) and the Etatisticmodel (i.e. state-ism)have
other forms of knowledge exchange, albeit with other types of relationships and
ties (Figure 14). In a triple helix setup, the university partner is identified as a
driving and influential actor rather than subordinated to industry or
government. The interactions between the project partners is key to improving
the conditions for innovation in a knowledge-based environment (Etzkowitz,
2003).

Figure 14: Tripe Helix in contrast to Laissez-faire and Etatistic models of innovation (Etzkowitz, 2002).

Further, Etzkowitz (2002) has identified the triple helix model as successful
when creating business incubators linked to a university-industry collaboration.
Etzkowitz (2002) presents several propositions where the triple helix model is
defined, including:

• The institutions in the respective sector play hybridized roles that move
them away from the classical understanding of the respective sector (i.e.
entrepreneurial academics, academic industrialists and business
strategy in government).

• Networking at various levels can enhance the rate of innovation and
inventive activity. This applies to innovation in both technology but also
organizational innovation.
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Since the triple helix model is used as a foundation for the GHS project, the
model has influenced the thesis project, allowing the research to be conducted in
close proximity to game developers and game incubators. The choice of methods
for the thesis are also guided by the triple helix model, where collaboration over
borders has been vital for the research process. In order to take advantage of the
possibility of doing research on industry-near processes, a suitable method and
research design have been used. Building on the studio studies aspect, using a
participatory observation based research design this research aims to provide
valuable insights useful for both the game research and game development
community.

6.2 NETWORKING ACTIVITIES RELATED
TO THE THESIS PROJECT

The triple helix setup of GHS has led to a number of networking activities
beneficial for the thesis project. Numerous trips and meetings have been held
during the two GHS project iterations with the purpose of finding strategic
partners and contacts within academia and industry. During these networking
activities I have been able to get in contact and maintain relationships with the
purpose of finding suitable companies to study as well as discuss and present the
research conducted. An overview of the networking activities during GHS where
I have been involved in (28 in total) and are related to the thesis are presented
in Table 7.

Table 7: Networking activities in the GHS project relevant for the thesis

What? Where? Why?
2015 Nov NASSCOMGame Developers Conference Pune India Industry network
2016 Mars Game Developers Conference San Francisco USA Industry network, Presentation
2016 June Chinese DiGRA Conference Taichung Taiwan Academic network, Presentation
2016 Oct Sweden Game Conference Skövde Sweden Industry and academic network, Presentation
2016 Nov NASSCOMGame Developers Conference Hyderabad India Industry and academic network, Presentation
2016 Nov Game Development Network Meeting Kolkata India Industry network, Presentation
2017 Mars Beijing and Shanghai Networking Beijing, Shanghai China Industry and academic network, Presentation
2017 May Nordic Game Conference Malmö Sweden Industry network
2017 May Chinese game industry delegation Skövde Sweden Industry network
2017 June International DiGRA Conference Melbourne Australia Academic network, Presentation
2017 Aug GamesCom Cologne Germany Industry network
2017 Oct Sweden Game Conference Skövde Sweden Industry and academic network, Presentation
2017 Oct Game Studio Studies Network Meeting Umeå Sweden Academic network
2017 Nov NASSCOMGame Developers Conference Hyderabad India Industry network
2018 Jan Beijing Game Dev Networking Beijing China Industry network
2018 May Nordic Game Conference Malmö Sweden Industry network, Presentation
2018 June Localization Network Conference Barcelona Spain Academic network, Presentation
2018 July International DiGRA Conference Torino Italy Academic network, Presentation
2018 Oct Sweden Game Conference Skövde Sweden Industry and academic network
2018 Oct Tencent Functional Game Jam Shenzhen China Arranging game jam, Presentation
2018 Dec Shanghai and Beijing Networking Shanghai, Beijing China Industry and academic network, Presentation
2019 Mars Shanghai and Beijing Networking Shanghai, Beijing China Industry and academic network, Presentation
2019 Mars Wuxi Game Development Course Wuxi China Arranging game development course
2019 May Beijing Game Development Course Beijing China Arranging game development course
2019 Aug International DiGRA Conference Kyoto Japan Academic network, Presentation
2019 Aug Shanghai Game Development Course Shanghai China Arranging game development course
2019 Oct Sweden Game Conference Skövde Sweden Industry and academic network
2020 Oct Sweden Game Conference Skövde Sweden Industry and academic network

When?
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The field studies conducted in the thesis have been made possible through the
networking activities in theGHS project, where contacts and networks necessary
for the planning and execution of the field studies have been utilized.

6.2.1 FIELD STUDIES IN SWEDEN
Meeting and discussing field studies with game companies in Swedenwere done
during industry conferences, mainly Sweden Game Conference, This allowed for
connections with game companies within the incubator, thus enabling the
possibility of getting access to the developer in the study. The field studies in
Sweden were carried out mainly during a four (4) month period in spring 2018
where I was a production intern at a company residing in a Swedish game
incubator. The game company had gone through the incubator program and
acted independently on the market developing games for PC, smartphones and
VR systems. Even though the company had “graduated” from the incubator, it
was still a part of the incubator setting meaning they had access to office spaces,
business coaches and other services provided by the incubation environment.
As a production intern, I got to closely follow the development of in-house
projects and manage the localization of a game from English into Chinese. The
game was developed in the Unreal game engine, where (at the time) only an
experimental localization support system was built into the engine. The
experimental stage of the built-in localization tool made it difficult to plan for
and predict its function, it was deemed more efficient to create a simple
localization tool and manually export and import all text strings to and from the
localization kit. The localization kit was sent to an indie game localizer in China,
and after approximately two weeks, the translation was finished. During the
translation, continuous contact was made via instant messaging services to
ensure that the content was understood correctly. During the course of the
localization project, thegame development company gotmore andmore external
clients, and theChinese localization company got traction as a game publisher in
China, making the localizationwork downprioritized. While the localizationwas
finished, the game was never released in its localized form due to other priorities.
Data was collected through:

• Observations and field notes
• Production documents and material
• Interviews

Main takeaways from the field studies in Sweden include:
• First-hand experiences from working with indie developers in Sweden,

resulting ina deeper understandingof the everydaywork of a small scale
independent developer

• Deeper understanding of the development processes and the
complexities regarding planning and executing internal (i.e. unpaid but
independently created) projects versusexternal “work forhire” projects.

• Hands-on experience doing game localization work on an actual game.
• Better insights in localization tools and their connections to game

engines and the production pipeline.
• Better insights in the indie game development community in Sweden.
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6.2.2 FIELD STUDIES IN INDIA
The field studies in India have consisted of visiting the Nasscom Game
Developers Conference three (3) times, with the purpose of expanding the
contact network with game developers and incubators in India. Aside from
general networking and study visits in Indian game development studios,
incubators and academic institutions the field studies in India served a specific
purpose for this research project. These trips resulted in the opportunity to
participate in the localizationprocess of a game indevelopment bya small Indian
studio. Physical meetings with the developers were arrangedwhen possible, and
in between the physical meetings the development and localization work were
carried out using digital collaboration tools (including Skype and Google Drive).
Data in the field study was collected through:

• Observations and field notes.
• Production documents and material
• Interviews
• Data from Google Play digital store

Main takeaways from the field studies in India include:
• Deeper insights into a growing digital games market in the world’s

second most populated country.
• Deeper understanding of the complexities regarding the technical

support for different alphabets and character sets in contemporary
game development tools and game engines.

• Insights in handling localization between English and Bangla.
• Deeper understanding of the complex interconnections between

developers and players in a digitally distributed industry.
• Insights in the priorities necessary when developing and localizing a

game with a very small team (2 persons).

6.2.3 FIELD STUDIES IN CHINA
As previouslymentioned, Chinawas an area of focus for the GHSproject. During
the initial stages of the thesis project several project trips to China was made,
with the intention of building relations with Chinese developers. As a part of this
work, a possibility arose to conduct a prolonged (compared to the short duration
of the GHS trips) field study at a Chinese indie game development company.
During a one (1) month period, I was on location in Shanghai and could talk to
and interact with game developers on a daily basis. The company, structured as
a privately funded game incubator consisting of multiple game development
teams, focused on producing games for the western/Europeanmarket. Themain
platforms were Android and iOS, with games designed with "free-to-play" and
micro transactions in mind. The team I had the opportunity to follow more
closely was developing projects that moved on from the pre-
production/prototyping phase and entered the production phase. The projects
followed were mainly:

• A flower shop strategy/simulation game, heavily inspired by
contemporary games such as Hay Day and Farmville.

PART II - OVERVIEW OF FIELD STUDIES AND RESEARCH DESIGN



38

• A futuristic war strategy game, combining real-time strategy elements
with simulation elements.

The flower shop game was in the beta testing phase, where an early access
version was to be released on Google Play whereas the war strategy game was in
the late alpha phase. I got the opportunity to playtest and give feedback on the
games and discuss game design questions regarding balancing and other game
play-related issues with the developers. One hurdle in doing this was the
language barrier. The developers spoke limited English and I spoke very limited
Chinese, and much of the communication had to involve on-line translation
services such as Google Translate and Baidu translation services. The English
proficiency was better at upper management and I could ask questions and
interview project managers in more detail.
Data was collected through:

• Observations and field notes
• Interviews

Main takeaways from the field studies in China include:
• Deeper understanding of the everyday work of game developers in

China.
• Deeper understanding of the hierarchical structure in Chinese game

development teams.
• Insights in the strategies and workflow related to developing a game for

another region.
• Insights in approaches to free-to-play and game mechanics related

design issues from a localization perspective.
• An inside look into the Chinese game development community.
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This section provides a summary of the papers written and published within
the thesis project. An overview is given to how the reviews and cases relates to

each paper, followed by summaries of the papers. Each paper summary
presents a number of knowledge contributions, which in turn are put in

relation to the corresponding research question(s).

7 SUMMARY OF PUBLISHED PAPERS
This section summarizes the published papers included in the thesis project.
Each paper is summarized by its abstract, and the results and knowledge
contributions. In Figure 15 the connections between the papers and the
corresponding cases are explained.

Figure 15: The connections between the papers and the cases.

The order of the papers are presented in logical order, not chronological. The
majority of the papers are both in logical and chronological order, with the
exception of Paper 1, written later in the process but based on the continuous
literature reviews conducted as preparation for each consecutive paper. Paper 2
is an interview study, which was the informing the planning of the field study
cases. Paper 3 is based on the field studies in India, and while in its published
form is framed as a serious games paper, the case itself is an example of a
successful localization process. Further, it is worth noting that the papers
focusing on tools, i.e. Paper 4 and 5, emerged during thework through induction.
Insights regarding this area started mainly during the field studies in Sweden,
where hands-ondevelopment workwas done.The areawas thenexplored deeper
in Paper 4, a paper starting as a survey of localization support in game engines
but shifted towards defining a taxonomy of game engines and tools in the
production pipeline. The initial aim regarding localization tools and support for
localization in game engines is covered inPaper 5. Paper 6 presents the findings
from the field study cases in Sweden and China, comparing how the studied
companies worked with game localization.
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Table 8 summarize the internal logical connections between the papers in the
thesis project.

Table 8: Overview of the papers and their internal connections

Paper Connection to other paper(s)
1 Paper 1 summarizes the findings regarding previous research on

game localization and production. Based on the data and methods
from a GHS literature review conducted at the start of the thesis,
but continuously improved on during over time. First paper in
logical order, published and written as the fourth paper
chronologically.

2 Paper 2 is based on the interview study conducted with companies
in Sweden, China and India. Informed the queries and initial
planning for the field studies, regarding aim and focus.

3 Paper 3 presents the field studies from the Indian case. The game,
Missing, became an example of the importance of localization
where a large portion of downloads were thanks to the translation
into local languages in the Indian region.

4 Paper 4 had an initial intention to research the state of localization
tools in game engines. Due to insufficient previous research and a
lack of nomenclature regarding game development tools, the aim
shifted towards proposing a taxonomy of game engines and tools
and its interrelations.

5 Paper 5 builds on the findings from Paper 4, using the taxonomy
and model of a production pipeline to describe the state of
localization tools in game engines.

6 Paper 6 describes the findings from the field studies in Sweden and
China, describing the work processes at the indie game companies
visited.

7.1 PAPER 1 – LOCALIZATION AND GAME
DEVELOPMENT RESEARCH
Localization and Regional Aspects of Game Production – A

Research Overview
Toftedahl Marcus

GET2020
Game localization from adevelopment perspective has been identified as an area
where more research is needed. It was identified already in a GHS literature
study that the majority of articles relating to game development have taken little
or no consideration of regional aspects in their research approaches (Engström
et al., 2018). Paper 1 shows that research on game localization are scarce, and
more specifically, game localization aspects of game development is a research
gap. The set of papers specific for this study consisted of 37 papers in total,
mentioning aspects of localization. The most frequent code was Data from
specific region, where 23 papers focused on development in a specific region.
The most common region was Finland (9 papers), with a number of papers by
Kasurinen and Smolander (2014) focusing on aspects of the Finnish game
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industry. North America was also a region of focus, where 3 papers were found
based on data from USA (Murphy-Hill et al., 2014; Nelson & Palumbo, 2014;
Tschang & Szczypula, 2006), and 2 papers focusing on Canada (Hodgson &
Briand, 2013; Legault & Ouellet, 2012). The western dominance in the research
field is mirrored in the study, where only few papers are focusing on the Asian
region (Chung & Yuan, 2011; Lee, Lee, Cho, Song, & Rhew, 2006; Stacey &
Nandhakumar, 2008).
Only 11 papers mentioned “localization” specifically, and 17 papers mentioned
the global nature of the game industry in some aspect – often from a business
perspective. One aspect of the lack of research of localization with a production
perspective is the difficulty of obtaining access to developers and development
material due to confidentiality issues and non-disclosure agreements (Bernal-
Merino, 2014; O'Hagan & Mangiron, 2013). Localization is rarely discussed in
game development research, and if it is discussed it is briefly mentioned
(Mangiron, 2017; O’Hagan & Chandler, 2016). There is research done relevant
for theunderstanding of localization as aprocess ingame development, but there
is a need to go beyond the localization terminology to find it.

Table 9: Summary of knowledge contributions from Paper 1

Knowledge contributions Paper 1 Related RQ:s
Game localization from a game development perspective is
an area where more research is needed.

RQ1 (previous
research)

Localization is only (very) briefly mentioned in game
development research.

RQ1 (previous
research)

Game localization as an area has been researched from
translation studies perspectives, with a strong focus on
console games.

RQ1 (previous
research)

Access to game development settings is identified as a
challenge due to NDA:s and confidentiality issues.

RQ1 (previous
research)

General models and processes for localizationand software
localization exists, but few have the angle of game
localization.

RQ4 (tasks)

I was the sole author of this paper. The idea of the paper originates from the
work co-authoring a literature review paper as a part of GHS, where few

papers on game development focused on localization.
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7.2 PAPER 2 – INTERVIEW STUDY WITH
INDIE GAME DEVELOPERS

Localization from an Indie Game Production Perspective: Why,
When and How?

Toftedahl Marcus, Backlund Per, Engström Henrik
DiGRA '18 - Proceedings of the 2018 DiGRA International Conference: The

Game is the Message, 2018.

This paper investigates the process of game localization from an indie
development perspective. The global nature of the digitally distributed game
industry gives opportunities for game studios of all sizes to develop and
distribute games on a global market (Payne & Steirer, 2014). This poses a
challenge for small independent developers with limited resources in funding
and personnel, seeking to get as wide spread of their game as possible. To reach
the players in other regions of the world localization needs to be done, taking
language and other regional differences into consideration (O'Hagan &
Mangiron, 2013; Thayer& Kolko, 2004). In aAAA (triple-A) or big-budget game
production, these questions are handled by separate entities focusing solely on
the localization process (O'Hagan & Mangiron, 2013)– but how do small
independent game developers handle this? Indie game developers in Sweden,
China and India have been interviewed to investigate the research question of
how indie game developers handle localization in the development process.
Paper 2 gives a deeper insight in how indie game developers with limited
resources prioritize localization. Two main reasons to localize were found;
Localization for social impact; and Localization for market selection and
expansion. More detailed results from the interview study, divided into the
corresponding sub questions is summarized below:

• Why is the game localized?
o The main reason to localize is to attract a larger audience. The

developers did not focus on profit when talking about gaining a
larger audience, rather to get a large player base. This is in line
with the purpose of the localization process in general, i.e. to
make a product available for a specific market (Fry & Lommel,
2003).

• When in the development process does the localization occur?
o Localization support was added late in the development

process in several of the cases. The development process are
less flexible in the later stages, thus more demanding to add
new functions (Gross et al., 2010).

• Who are involved in the localization process?
o Fan translation or freelance translators were used in several of

the cases to keep costs to a minimum although the quality of
translation from fans and freelance translators were
questionable. The community connection has previously been
identified by (Consalvo, 2016), where fan translation was
explored. The community connection in indie game
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development (Guevara-Villalobos, 2011; Parker, 2013), is an
area applicable on game localization as well.

• What level of localization is done?
o All companies in the study did basic localization (Thayer &

Kolko, 2004), i.e. only text was translated.

Table 10: Summary of knowledge contributions from Paper 2

Knowledge contributions Paper 2 Related RQ:s
Identification of challenges of doing localizations relating to
restraints in budget and available manpower.

RQ2
(challenges)

Identification of reasons for an indie developer to localize a
game.

RQ3 (reasons)

“Localization for social impact” identified as a reason to do
localization work.

RQ3 (reasons)

Identification of when in the production cycle the localization
occurred.

RQ4 (tasks)

Identification of which roles in the development team handles
the localization.

RQ4 (tasks)

The co-creation aspects of game localization is explored,
where players are conducting localization work on freelance
and voluntary basis.

RQ4 (tasks)

Identification of which level of localization is done, i.e. all
included companies focus on basic localization.

RQ4 (tasks)

I was the main author of this paper, deciding on its scope, aim and research
design. I did the data collection through interviews, writing the transcripts of

the interviews, coding of the interviews and the analysis of the collected
material. I wrote the majority of the paper and the second and third author
were mainly involved in proof-reading and formulation of the conclusions.
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7.3 PAPER 3 – PARTICIPARTORY
OBSERVATION OF AN INDIAN INDIE
TEAM

Missing: Understanding the Reception of a Serious Game by
Analyzing App Store Data

Toftedahl Marcus, Backlund Per, Engström Henrik
International Journal of Serious Games, 2018, 5(4), 3-22.

While framed as a serious games paper in its published form, the work research
conducted in connection to Paper 3 is based on production processes,
participatory collaboration and data from the Google Play app store. The
intention of the developers were to reach a specific target demographic (gamers,
ages 15 and up) with a specific message (anti-trafficking) by using a game
available at common digital distribution channels. The design process is
described, and its serious goals are compared to the reception or entertainment
value, based on previous research in the serious game design field (Charsky,
2010; Schreiner, 2008) but also entertainment games tackling a serious subject
(de Smale, Kors, & Sandovar, 2017; Hieftje, Pendergrass, Sawyer, & Fiellin,
2016).
Missing had at the time ofwriting the paper been downloaded fromGoogle Play
approximately 500 000 times during a one-year period. The game received an
average numerical star rating of 4.32 out of 5 from a total of 7013 users rating
the game. The reviews written in English (2078 reviews) were coded and
analyzed with the corresponding star ratings to see if the design vision was
received by the players. The analysis showed that reviewsmainly from the 5- and
1 star category reflected upon the theme of the game (in a positive and negative
way, respectively). The analysis also showed that the functionality of the game
was important to make the players focus on the theme.
Since the game was developed to tackle a societal problem from an Indian
perspective, the game was localized from the original English text into 14 local
languages, widely spoken in the Indian subcontinent. During the work with
analyzing the game data, a large download spike occurred during a relatively
short time period. The game had then become popular in Bangladesh and
climbed on the Google Play app store ranks thanks to the Bengali localization.
The main conclusions and contributions to the thesis project is a deeper insight
in the community connection and ways of handling and analyzing feedback
derived from app store data, (Fu et al., 2013; Guzman & Maalej, 2014). Digital
distribution platforms and the data the platforms provide are valuable sources
of data to inform developers using self-publishing business models regarding
strategies for further developing their games. One major contribution to the
thesis nothighlighted as amain conclusion in the paper (due to its specific scope)
is the localization and translation as a strategic choice to reach a specific
audience in order to highlight a societal problem. Another knowledge
contribution derived from the interviews with the developers is the localization
process. Since the game was localized into 14 local languages a number of issues
regarding the support of “minority” languages in the Unity game engine was
described. Minority is put into quotation marks since Bengali (as an example) is
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spoken by approximately 226million people, but not a language often seen used
in games.

Table 11: Summary of knowledge contributions from Paper 3

Knowledge contributions Paper 3 Related RQ:s
Insights in how players react to the game by analyzing app
store data, i.e. the community connection is explored.

RQ3 (reasons)

The connection between localization strategy and intended
target player groups explored.

RQ3 (reasons)

Deeper understanding of the “localization for social
impact” category found in Paper 2.

RQ3 (reasons)

Insights in the difficulties implementing localization of a
“small” language (in this case, Bengali and Hindi) using a
general purpose game engine (Unity).

RQ4 (tasks)

I was the main author of this paper, deciding on its scope, aim and research
design. I did the data collection through interviews, writing the transcripts of

the interviews, coding of the interviews and the analysis of the collected
material. I conducted the analysis of the data derived from the Google Play

app store. I wrote the majority of the paper and the second and third author
were mainly involved in proof-reading and formulation of the conclusions.

7.4 PAPER 4 – GAME ENGINES AND
PRODUCTION PIPELINES

A Taxonomy of Game Engines and the Tools that Drive the Industry
Toftedahl Marcus, Engström Henrik

DiGRA '19 - Proceedings of the 2019 DiGRA International Conference: Game,
Play and the Emerging Ludo-Mix. 2019.

The original intention of Paper 4was to investigate localization tools in common
game engines. In the initial stages of that research it was found that a more
detailed model of how game engines, tools and the production pipeline relate to
each other was needed in order to do such investigation. Based on the previous
research on game engines and production pipelines (Anderson, Engel,
Comninos, & McLoughlin, 2008; Messaoudi, Simon, & Ksentini, 2015;
O'Donnell, 2014a) and industry cases (Bolding, 2019; Schreier, 2018; Yin-Poole,
2019), a taxonomy for game engines and the tool pipeline is proposed. Further,
a visual model of a production pipeline and its plasticity is proposed (see Figure
17).
The paper shows that localization related developer roles are among the 10most
common roles in the TripleA-project in the study.This shows that there is a large
group of developers involved in localization related work tasks, thus coming in
contact with the game development with localization inmind. This indicates that
a part of the production pipeline should contain tools related to localization
work. The findings from this paper is be used as a foundation for Paper 5, where
the original idea of this paper is implemented (i.e. investigate the state of
localization support in game engines).
Using the data presented in this paper regarding commonly used game engines,
common roles in game development projects, and the taxonomy itself, a well-
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grounded paper investigating localization support in general purpose game
engines was possible with Paper 5.

Table 12: Summary of knowledge contributions from Paper 4

Knowledge contributions Paper 4 Related RQ:s
Initial aim of surveying localization support in game
engines were difficult to address due to insufficient
previous research.

RQ1 (previous
research)

Research overview regarding game engines and tools
connected to game production.

RQ1 (previous
research)

Game localization roles in AAA game production are
common (among top 10 roles).

RQ2
(challenges)

Commonly used game engines identified through statistics
from contemporary digital store fronts.

RQ2
(challenges)

A model of the relationships between game engines, tools
and production pipelines are defined, to be built upon in
forthcoming papers.

RQ4 (tasks)

I was co-authoring the paper with the second author. My contributions were
data collection from digital game stores (Steam and Itch.io), as well as

structuring, coding and analysing the data. I collected and processed the data
regarding roles in game development projects and wrote the parts relating to

these data sources. My co-author had the initial idea to the structure of the
taxonomy, and we collaborated in the writing process and finalization of the

paper.

7.5 PAPER 5 – LOCALIZATION TOOLS IN
GAME ENGINES

Localization Tools in General Purpose Game Engines : A Systematic
Mapping Study
Toftedahl Marcus

International Journal of Computer Games Technology, 2021.
Based on the taxonomy from Paper 4, this paper addresses localization from a
game development perspective by studying the state of tool support for a
localization work in general purpose game engines. Paper 5 uses a systematic
mapping study (Petersen, 2008) to survey the most commonly used game
engines and their official tool libraries. The results indicate that even though
localization tools exist for the game engines included in the study, the visibility,
availability, and functionality differ. Localization tools that are user facing, i.e.,
used to create localization, are scarce while many are tool facing, i.e., used to
import localization kits made outside the production pipeline.
Based on the field work done in the Swedish game development setting, I
suspected that the built-in support for localization in game engines is scarce. One
hypothesis formed in the discussion session after the conference presentation of
Paper 2 was that game localization might be a task unknown to inexperienced
indie developers because of the lack of exposure to the task from the
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development tools. Therefore, it is first when the game is released the need for
localization is brought to their attention by the players. In contrast, tools
available for creating the “essential” parts of the game (such as graphics, sound,
music, game logic, networking, physics etc.) is readily available and exposed to
even an inexperienced developer.
The results show that the included general purpose game engines Construct
(Scirra Ltd., 2021), CryEngine (Crytek, 2021), GameMaker (YoYo Games Ltd.,
2021), Godot (Godot EngineTeam, 2021),Unity (UnityTechnologies, 2021), and
Unreal (Epic Games, 2021), can be used to create a localization friendly
development setting, either by using the included tools or by expanding the
production pipeline using tools from the respective connected asset stores. The
model of a general game production pipeline from Paper 4 is used to propose a
model of a localization friendly production pipeline.

Table 13: Summary of knowledge contributions from Paper 5

Knowledge contributions Paper 5 Related RQ:s
An overview of different types of localization tools and
their intended usage in a game production pipeline is
presented.

RQ2
(challenges)

The general purpose game engines with localization tools
included as a part of the standard tools were originally
created for specific game titles (Unreal, CryEngine and
Godot).

RQ2
(challenges)

Localization is usually not covered in the official
documentation of common general purpose game engines.
If localization is covered, it is on a general level.

RQ2
(challenges)

A majority of the available localization tools focus on
localizing text strings.

RQ4 (tasks)

A model of a localization friendly production pipeline is
proposed, based on the taxonomy from Paper 4.

RQ4 (tasks)

I was the sole author of this paper, deciding on its scope and content.

7.6 PAPER 6 – PARTICIPARTORY
OBSERVATIONS IN SWEDEN AND
CHINA
Towards a deeper understanding of localization as a game

development process: Game studio studies in Sweden and China
Toftedahl Marcus

Paper submitted to Entertainment Computing, 2021

This paper presents the findings from two field studies: one in Sweden; and one
in China. The field studies were conducted using a participatory observation
methodology (DeWalt & DeWalt, 2002) and naturalistic inquiry (Lincoln &
Guba, 1985), where the researcher was an active part in the day-to-day business
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of indie game developers in respective countries. The angle of game localization
presented in the article was the “enabler” to get access to the game developers,
where game production was approached through the localization process. Even
though the two companies were in separate parts of the world, the difficulties of
approaching another region than their “own”was similar to a large degree.Based
on previously identified game development processes (Fullerton, 2004; Gross et
al., 2010) and game studio structures from the triple A domain (Walfisz et al.,
2006), a proposed model of an indie game company structure is created, where
game localization is highlighted as one of many important development tasks.
Both theSwedish and Chinesedevelopers used Localization for market selection
and expansion as main strategies (strategy identified in Paper 2). The Swedish
developer made a basic localization, i.e. only the language was adapted, while the
Chinese developer also identified the need to alter game balance and content to
adapt the game mechanics to a different target audience. This task was more
complicated than anticipated, and neither the Chinese nor the Swedish game
were released in the target regions.
The participatory observations are presented through themed field stories,
focusing on the strategic choices, the development and the product as main
topics. The results from the paper highlights the many tasks of indie game
development, visualized in a figure where localization is one of many tasks that
needs to be considered, prioritized and handled throughout the development
process (see Figure 20). The cultural aspects of localization has previously been
identified as a challenging area of localization (Pyae, 2018), and the results from
the field studies shows that these aspects are difficult without expert knowledge
in the area. The publishing aspects of indie game development are also
addressed, where previously identified publishing tasks (Limpach, 2020) are
needed to be handled by the developers. Even though some tasks can be
outsourced, management and handling of external competences is still needed.
The handling of internal and external competencies are also aspects of
production identified in the paper.

Table 14: Summary of knowledge contributions from Paper 6

Knowledge contributions Paper 6 Related RQ:s
The dual perspectives of Sweden and China showed
challenges in targeting another region than the region of
origin.

RQ2
(challenges)

The strategic decisions for localization explored in detail,
where market expansion was a common choice.

RQ3 (reasons)

Identification of who in the internal development team is
handling the localization, as well as the complexity
regarding handling internal and external competencies.

RQ4 (tasks)

An adaptation of a AAA company structure into an indie
structure is presented, where localization is one of many
tasks needing attention.

RQ4 (tasks)

Game localization is a task relating to several aspects of the
internal core development team.

RQ4 (tasks)

I was the sole author of this paper, deciding on its scope and content.
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This section presents the results of the project based on the included papers.
The research questions are addressed individually and the knowledge

contributions are discussed. The section is concluded with a summary of the
results and suggestions for future work.

8 RESULTS AND DISCUSSION
Game development is a complicated task involving many competences and
stakeholders (O'Donnell, 2014a; Walfisz et al., 2006). The shift from a retail-
driven value chain to a digital has made the publisher's role obsolete, at least on
paper and if using a self-publishing business model. The work previously
handled by a publisher (Limpach, 2020) now has to be handled somewhere else
by someone else in the development process. Based on the findings from Paper
2 and Paper 6 primarily, “somewhere else” has partly shifted from an external
process with an external producer to a process including work tasks scattered
between the internal development environment and an external environment.
Even though specific work tasks still can be outsourced, the handling of these
outsourced tasks – keeping contact, implementing externally produced material
etc. – is resource demanding andneeds to be planned for. Game localization, the
topic in focus for this thesis., is one of these tasks and the notion that the task
requires a special understanding of both game development and localization
(Hevian, 2007; Mangiron, 2017), has been further confirmed. The game
development-oriented take on localization that this thesis has opted for shows
that game localization have an impact on manyof the core competencies of game
development. Localization impacts the game design, the narrative, the
programming, the audio design and the art design – all areas with their specific
challenges and knowledge areas.
If a developer is opting for a self-publishing business model, awareness of the
many tasks outside “pure” game development is a must. In the indie game
development scene, the combinationof having limited development resources in
general makes the work tasks outside the game development core more prone to
be prioritized down when planning the development. In this project localization
has been in scrutiny and in two of the cases, i.e. Sweden andChina, that task has
been underestimated by the developers studied, both in terms of importance but
also in terms of complexity. The Indian case was the only case where the
localization process was successful, giving a larger reach of their aim to spread
awareness.
Based on the findings from the six included papers, an answer to the research
question can be given. The conclusions will be presented based on the four sub-
questions, leading up to an answer to the main research. In Figure 16 a visual
mapping between the research questions and the papers are presented.
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Figure 16: Mapping between research questions and papers.

8.1 ADDRESSING THE RESEARCH
QUESTIONS

This chapter address the sub-questions separately, based on the knowledge
contributions derived from the papers.

8.1.1 LOCALIZATION IN RESEARCH ON GAME
DEVELOPMENT

Even though the short answer to research question 1 could be “It is a big gap in
the existing body of research”, the more detailed answer is more nuanced. The
initial work of looking into the state of game localization research started with a
literature review on research regarding game development and creative
processes (Engström et al., 2018), the specific area of localization was not
explored. The data collection and coding of papers helped in getting an overview
of the general area of game development though, and “regional aspects” were
used as a specific code category. One of the conclusions from the study was that
regional aspects were covered by only 8.8% of the included papers. Even fewer,
only 2.6% of the papers, had regional aspects as main focus for the research.
Further, the literature review showed that a large body of the identified research
on game development had a strong western dominance, i.e. by authors
connected to universities in Europe and North America.
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These indications led to the aim of Paper 1, exploring the specific area of
localization in game development, showing that localization is scarcely
mentioned in studies regarding game development. If localization is mentioned,
it is in brief, not going into the specifics of the process or how localization would
connect to the game development processes. Several previous papers on the
subject of game development highlights the challenge to get access to game
development companies (Bernal-Merino, 2014; O'Hagan & Mangiron, 2013),
impacting the possibility to study game developers and game development
processes as carried out in the industry. Due to non-disclosure agreements and
other confidentiality issues regarding the specifics of game development
processes. While this is a challenge for game development research overall, it is
a factor impacting specific processes, such as game localization. Localization
processes in general are well-documented (eg. Chandler & Deming, 2011;
Esselink, 2003; Fry & Lommel, 2003; O'Hagan & Mangiron, 2013; Pym, 2001),
and in areas such as software development and translation studies. The idea of
having a localization friendly production pipeline, with a development process
allowing for localization without re-designing the product stems from the
software localization area (Fry & Lommel, 2003). This is useful even in game
production as proven byprevious research on game localization from translation
studies perspectives. An adaptation of the processes to a game development
setting, and more specifically, indie game development setting, has been a
guiding factor for this thesis project.
To understand anddescribe thearea of indiegame localization,not onlyprevious
research on localization practices has been addressed. Since the subsequent
research questions focus on the challenges and the specific tasks involved in
indie game localization, previous research regarding development tools
(Anderson et al., 2008; Keogh, 2019;O'Donnell, 2014a) and workpractices from
a production perspective (Fullerton, 2004; Gross et al., 2010) needed more
scrutiny. Thiswas addressed inPaper 4,where tools, game enginesand the game
production pipeline are addressed. While used in everyday game development
lingo, the term game engine was found to be ambiguous, which led to
development problems as described by game industry sources (Bolding, 2019;
Schreier, 2018; Yin-Poole, 2019).Where Paper 4 had the intention to survey the
state of game localization tools ingame production, it ended up in amore general
approach differentiating tools, game engines and game production pipelines
(visualized in Figure 17) to fill a research gap regarding a comprehensive
taxonomy of development tools rooted in current development practices.

Figure 17: A game production pipeline model, proposed in Paper 4.
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Research Question 1 summarized:
• Game localization from a game development perspective is an under-

researched area. The research that has been done have a AAA focus.
• Game localization has been researched from a localization studies

perspective.

8.1.2 GAME LOCALIZATION CHALLENGES
Even though localization processes exist and are applicable to game development
processes as well (eg. Esselink, 2000;Fry &Lommel, 2003), for a small company
with limited resources, the main challenge is handling the task not directly
related to the core of the game development. The shortened value chain where
game developers have direct access to the distribution channel and the players
(European Games Developer Federation, 2011; PwC, 2013) have made the indie
scene thrive and highlights the possibility for developers of all sizes and succeed
in the global game market. However – the work previously handled by a
publisher is still vital to the game as a consumer product (Limpach, 2020). It is
challenging enough to create a well-functioning game with balanced game play
and an appealing audio-visual experience, and in addition to this all publishing
work needs to be addressed in one way or another.
Game localization roles in game production are relatively common (among top
10 roles) in AAA production based on the data from Paper 4. This shows that it
is an important and widely used task in big-budget projects, thus the need of a
strategy for projects with limited resources is evident. The solution among
several of the developers interviewed in Paper 2 was to use the community
connection to conduct localization work. The tight community connection is a
differences between triple A and indie game development, and the community
connection is strong even in the game localization field (O'Hagan, 2009;
Sánchez, 2009; Zhang, 2013). The findings from Paper 2 strengthen the
community connection aspects identified previously, where players were asked
to provide translations to the game, and the developers would import the
translations when resources were available. Using cheap freelance services were
also a strategy, and while initially cost-saving, it was also a risk where sub-par
translation and localization work was delivered. This emphasizes one of the
inherent challenges with localization and translation – if a text is translated into
a language not understood by the developer, how can they know it is a well-
translated text? The cultural aspects of game localizationmight have been one of
the main challenges identified in Paper 6, where game balance and knowledge
of specific target demographics “tastes” in games were discussed. The cultural
aspects have been identified as a challenge from a localization perspective (Di
Marco, 2007; Dong & Mangiron, 2018; Pyae, 2018), and it is a challenge from a
development perspective as well.
The challenges can also be of technical nature, on many levels. In Paper 3 there
are indications of difficulties implementing localization of a “small” language (in
this case Bangla and Hindi) using a general purpose game engine due to lack of
support of different alphabets. The lead programmer of Missing explained that
it was a challenge to render texts in several of the languages spoken on the Indian
subcontinent. Even though Bangla and Hindi might be small languages in the
game industry, they are both spoken by approximately 250 million people each.
The partial focus on production pipelines and tools in contemporary and widely
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used game engines will hopefully help future developers to bridge these
challenges.
Research Question 2 summarized:

• The handling of the tasks previously conducted by a publisher is
demanding, especially in an indie game development setting where
stark limitations in available resources exists.

• The cultural aspects of game localization impacts the development on
many levels. Localization is affecting all of the core areas of game
development (i.e. game design, programming, art, and audio) in
different ways.

• The technical support for languages not commonly used in games is
lacking. Even the biggest game engines, such as Unity, have limited
support to easily handle text in, for example Bangla and Hindi (at least
when the study was conducted).

8.1.3 WHY DO INDIE DEVELOPERS LOCALIZE?
The globalness of the game industry makes localization a vital task to handle to
produce games accessible for a player in another region (O'Hagan & Mangiron,
2013). To have the game in a language understood by the target audience is not
top-of-mind for the developers interviewed or studied in this thesis, even if they
had previous experiences of releasing a game on the global market. Even though
localization as a process also involves technical, and cultural and content related
issues, language and translation are to a large degree synonymous with
localization when discussing localization with developers. Nevertheless, a
proper technical infrastructure must be planned and implemented to have a
game released on the global market where a “change language” option exists
(Chandler, 2005).
In more detail, Paper 2 identifies two specific reasons for an indie developer to
localize a game: Market selection and expansion; and Localization for social
impact. Even though the latter was relatively specific to the serious game angle
of the game Missing, it highlights the indie aspects of game production, where
games are produced as a "labor of love" without economic incitements (Parker,
2013). While Missing is framed as a “serious game” in Paper 3, the developers’
intentions were to distribute the game through commondistribution channels to
reach a game playing audience in general, therefore competing with all other
games using a free-to-playmodel. TheMarket selection and expansion is related
to a common goal to accumulate enough players to survive as developers, based
on the incomes from the released games. In some cases, this meant that there is
a need to react on short notice basedon player feedback anddata from app stores
and game engines. Metrics and close contact with the consumers are all playing
a part in the decision making. From a strict business perspective, it might be a
viable solution to have as many possible players (i.e. localize into all regions as a
precaution), but it might be difficult or even impossible from adevelopment and
resource perspective. The ad-hocnature of indie games is prevalent even in game
localization. InPaper 6 the reasons for both the Swedish and theChinese studios
wanted to expand their player base. While the Swedish studio partly saw it as an
opportunity to achieve more knowledge regarding the Chinese game market, the
Chinese developer had a strict monetary reason to localize their game. The
community connection and the “labor of love” (Parker, 2013) of indie game
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developers is also a factor: the game developers want their games to be played,
and if a player requests a localized version to help others – why not implement
it?
Research Question 3 summarized:

• Developers do game localization to expand their player base – market
selection and expansion.

• Developers do game localization to reach out with a specific message –
localization for social impact.

• Both cases aims to reach a larger player base, but with different
purposes.

• Developers wants their games to beplayed. Localization helps with that!

8.1.4 GAME LOCALIZATION TASKS FROM A
DEVELOPMENT PERSPECTIVE

Localization is just one of many tasks a game developer needs to address during
the development of a game (O'Donnell, 2014a). The many of the functions a
publisher has handled previously, e.g. localization, community management,
PR, customer support (Limpach, 2020), must be handled by the developers
themselves – and in this case, handling can refer to both doing all of the work or
using an external contractor. With the latter, the external competencies must be
managed and be connected to the project, where both the content and technical
infrastructure must support the work being done. In Paper 6, a model of the
structure of an indie game development company was presented (Figure 18),
where a Management of external environment competencies function was
proposed. The model, based on previously identified development structures
(Fullerton, 2004; Gross et al., 2010; Walfisz et al., 2006), maps out the core
competencies of a game development company, plus a number of identified
supplementary tasks internally and externally, and their connections.
Localization is highlighted in the middle of the internal environment in the
proposed model, to signify the connection to all aspects of game production
(albeit with different work tasks).
Since a large part of localization work, due to its nature, must be handled by
external competencies in any case, i.e., if a translation is needed, someone
proficient in the target language is required, a significant part of the localization
work will be outside the core development team. This is highlighted by the
localization task in the cloud of tasks in the external environment. The
connection with the players is also mirrored in the proposed model. Just as in
Figure 3 (PwC, 2013), the flexible connections between content creators and
consumers in a digital economy also exists in the game industry.
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Figure 18: The structure of an indie game development company, from Paper 6.

Further, a localization friendly production pipeline is needed to ensure a smooth
workflow (O'Hagan & Mangiron, 2013). From an internal environment
perspective, this means that the core team must prepare the project to have
support for different locales, where all relevant assets (related to game design,
story, art, and audio) in the gameare identifiedand put in a localization kit which
in turn an external contractor – e.g. a localization company – canwork with. To
be able to use the material from an external localization company, an internal
technical infrastructure is vital – i.e. the connection to the programming team.
In Paper 5 a model of a localization friendly production pipeline is presented
(Figure 19), using the taxonomy presented in Paper 4. The work conducted in
the Translation management system (user facing) is handled in the external
environment by localization experts. The tool facing Localization kit importer is
the bridge between the external and internal environment, and is a prime
example of the technical issues needed to be taken into consideration when
planning and building the game and its production pipeline. The Game engine
localization system is both tool and user facing, and acts as the internal
localization tool in the general purpose game engine. This is a general example
of how a localization friendly production pipeline for indie game development
can be planned and built, using available tools and game engines.

Figure 19: A model of a localization friendly game production pipeline, proposed in Paper 5.
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Even when localization is made, minimal effort and resources are put into the
task. Cheap freelancers and fan translations are used, to the cost of less money
but more time and less quality. Available manpower in the development team
tackles the localization tasks, i.e. the localization is doneas a secondary task.This
might be one of the reasons localization is done (too) late in the development
cycle – it is not a task assigned to a specific person but rather a task that is
addressed when needed. The available resources and insufficient planning make
the level of localization only relating to text, i.e. basic localization according to
the localization levels proposedby Thayerand Kolko (2004). More resources and
planning would be needed to do more complex localizations, and to address the
challenges of cultural aspects of games and localization (Pyae, 2018).
Research Question 4 summarized:

• Localization is one of many tasks that needs attention from the
developers.

• The translation and adaptation work is often outsourced to an external
contractor.

• Creating a localization friendly production pipeline is a task relating to
all core competencies of game development.

• Creating a structure for the localization kit is a vital localization and
development task.

• Managing the external resources requires attention and resources.

8.2 HOW DO INDIE GAME DEVELOPERS
WORK WITH GAME LOCALIZATION?

The self-publishing business model is an enabler for the indie scene – but it also
puts new demands in terms of planning and conducting a game project. The tasks
previously handled by a publisher must now be prioritized and handled by the
developers themselves. Even though outsourcing opportunities exists, the
management and incorporation of external work into the production must be
handled. This is a task that is unpredictable, thus difficult to plan for. Game
localization is one of these tasks, previously handled by a publisher (Limpach,
2020). Even though there are models for how localization related work should
be carried out to avoid common localization productionpitfalls (Chandler, 2005;
Esselink, 2000; O'Hagan & Mangiron, 2013), there is a discrepancy between big
(as in AAA) and small (as in indie) developers. While the global product
development cycle is valid even for small developers, it is unknown for an
inexperienced developer – or neglected due to resource constraints. The process
itself is still valid, a plan for localization is needed (i.e. the internationalization
phase) to save resources.
Returning to Figure 18, one of the main conclusions from Paper 6, for a more
detailed breakdown shows that the internal environment has a number of work
tasks that is not specifically assigned to a role in the development team. A closer
look at the internal environment from Figure 18 suggests that the management
aspects, especially Community management needs to be given further attention.
The connection between the internal and external environment is complex, and
this thesis just points towards the area for future research, where management
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and community management are two aspects of this (see Figure 20, with
highlights).
From a localization perspective – all core competencies identified by Walfisz et
al. (2006) are in some way involved in localization work, but from their
respective perspectives. Examples of this includes how the design team, with
game writing and game design competencies in connection, needs to adapt the
story and in some cases gamemechanics to suit the target region.The audio team
needs to re-work recorded audio and voiceovers, the art team adapt graphical
assets and the programming team needs to provide a technical infrastructure
supporting localization.

Figure 20: The Internal Environment in focus.

Further, the external environment is more nuanced than the model from Walfisz
et al. (2006) with a “cloud” of external development resources that can be added
to the production. Some of the competencies exists both in the internal and
external environment (Figure 21), due to the differences in the company
structures from the cases in the thesis. An example is game writing, where the
Swedish company had the competence in-house but was outsourced in the
Chinese company. Localization is another example of this, where somework was
done in-house (like managing the translated assets) but other parts of the
process were done as outsourcing (i.e. translation).

PART IV - RESULTS, DISCUSSION AND CONCLUSIONS



62

Figure 21: The External Environment in focus

Finally, Figure 22 (with highlights) shows the complete environment again,
highlighting the connections between the internal and external environments.
The management of external environment competencies is an aspect of the game
production that is in need of more scrutiny, and this thesis have just scratched
the surface by identifying the component. The same reasoning is valid for the
connection between the internal environment and the customers – or players.
The community management function have, as presented in Paper 2, been
proven to be an important aspect even in localization workwhere players request
a localized version of the game. A connection between the external environment
competencies and the customers are also implied in Figure 22, where functions
such as PR and marketing have a connection to the player base as well.
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Figure 22: The internal and external environments, with connections

The studios interviewed and studied in this thesis project planned their
localization upon requests from the players, meaning their internationalization
phase was done after initial release. The globalization process described by Fry
and Lommel (2003) (Figure 6: Global Product Development Cycle) was out of
order (as illustrated in Figure 23), leading to more resources and a less
localization friendly development setting.

Figure 23: The global product development cycle out of order?
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Localization was almost exclusively discussed as a linguistic challenge. Even
though the Chinese developer in Paper 6 made initiatives to alter balance and
game mechanics, they did not have the right competence to address it properly.
It was discussed as a game design challenge where games in the same genre
popular in Europe acted as sources of inspiration in the balancing work, and
something in this discussion related to the cultural aspects of games were
misunderstood. Related to the global product development cycle – where would
such alterations fit in the process? Since localization often relates to assets
possible to change without disrupting a delicate gameplay system,would amore
thorough localizationwhere gamemechanics andgame play are altered be worth
the effort? And would it be the same game?

9 CONCLUSIONS AND FUTURE WORK
While the general process of localization is well documented and widely used it
is based on a model where separate actors handle separate tasks (Egenfeldt-
Nielsen et al., 2016; Fry & Lommel, 2003). The implications of larger revenues
due to shorter value chains, and opportunities in up-and-coming regions can be
tempting – but what happens when hiring a localization company is not an
option due to limited resources? Who handles the localization, and how is the
localization work prioritized in a game development project where developers
have to prioritize all development tasks? Since it is not possible to prioritize
everything at once, a plan and an analysis are needed. Even though China can be
a lucrativemarket, maybe it isnot themarket to aim for dueto its high threshold?
Not only are the cultural aspects demanding for an indie developer in Sweden,
but also the technical challenges with strong domestic actors. And, from the
opposite perspective, the challenges for a Chinese developer to gain traction on
the European market was proven to be just as difficult, based on the findings
from Paper 6. It is worth noting that the case studies involving a Swedish, a
Chinese, and an Indian perspective only contains one success story: the Indian
case. Even though the game was released as an English version initially, it was
when the developers focused on the domesticmarket, the market they knew, the
game gained a majority of its download. The focus on Bangla, Hindi and other
languages found on the Indian subcontinent
The questions are many, the answers are somewhat boring:

• Localization is an important development task. The game industry is
global and can provide big opportunities even for small teams.

• Localization is less resource demanding if planned for. It is a task that
anyone can handle, but only carried out to its full extent by someone
with knowledge of the target locale.

• A localization friendly production pipeline will save time and money. If
localization is needed, then the infrastructure exists. Retrofitting a
project with localization support is costlier.

The chaotic, organic and creative nature of indie game development is an area of
interest for future research projects. Even if it is challenging to capture the
processes of game development in a structured manner to further the game
industry, thus game research have the opportunity to prove itself be of value for
both the research community and the game industry. The tasks handled by
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publishers, but now in the hands of the developers is also an aspect in need of
more scrutiny. New regions of interest for game developers emerges constantly,
and by highlighting the importance of a localization friendly production pipeline
future developers will have a more sustainable process resulting in a more
attractive product. Understanding the linguistic, technical, cultural and content
related issues related to acting on a large global market as a small local game
developer will ensure new and interesting games from all – and to all – corners
of the world. It is important to stress that the challenges and driving forces for
indie game developers differs from what can be seen in the AAApart of the game
industry. Since localization is a process vital for the global success of a game, it
is important to further put emphasis on how to create and communicate
development processes to developers of all sizes.
Even though this thesis just have brushed on the challenges of using a self-
publishing business model, this is an area suitable for future research. What
other development tasks is in need of more scrutiny? Also, the AAA vs. indie
perspective of game development is an area where more research is needed. Do
the processes and work tasks differ depending on scope, aim and development
ideas?
This project will hopefully inspire others to further investigate the specifics of
game localization and indie game development. The cultural aspects of game
localization is a topic that can be defined further, and also how developers in
different parts of the world tackles the globalness of the game industry.
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