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Abstract. Agile methods and practices are largely deployed in software engi-
neering. Game development shares many features that have given rise to the
emergence of agility in software engineering. There is, however, a lack of un-
derstanding of the extent to which agile methods and practices are actually dep-
loyed in video game development and with which impacts. This paper reports
on a survey into Finnish game studios. It shows that Scrum and, to a lesser de-
gree, XP and Kanban are frequently used in the game studios. The most positive
impacts of agility concern communication, quality of video games, and finding
fun and implementable features earlier.
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1 Introduction

The game industry is increasingly expanding. In 2007 the software portion of video
game revenue was $9.5 billion, exceeding that of movies industry [38]. According to
the forecast by PricewaterhouseCoopers [45], total global spending on video games
will expand to $83.0 billion in 2016, growing at a 7.2 percent compound annual rate.
The growth is expected to be rapid especially in the segment of online and wireless
games with smartphones and tablets.

Game industry faces, however, a number of challenges. Players’ expectations of
getting “wow” and flow reactions in terms of visual appearance, script, sound world
and technological novelty are growing. The games have to offer better and better
player experience and co-experience [9]. Developing groundbreaking video games is
very demanding [13]. The projects involve people with various expertise, making
envisioning, communication, coordination and control most complicated [27, 36, 44].
Development budgets of high profile games are approaching the ones of Hollywood
movies. Furthermore, game industry is a very competitive and risky field [42]. A
publisher accepts a great risk in investing tens of millions for a development project
without knowing whether the game is a success or not. It is estimated that only the top
5% of products make a profit. Industry employment is also fairly volatile, similar to
other artistic industries [12].
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Game development has been traditionally based on the waterfall model or some of
its variants [12, 50]. Due to its inspirational and unpredictable nature [56], many
teams favor iterative processes including prototypes [44, 36]. An iterative process
enables testing ideas in earlier phases and making rapid changes if necessary. This
way a game’s features emerge while the developers continually play-test to aspire a
fun, entertaining and compelling game. An iterative and incremental way of working
is inherent in agile methods [3], such as Scrum [54], XP (eXtreme Programming)
[11], Lean [43] and Kanban [5, 32].

Although there is a large array of studies on games and their development, most of
them discuss some specific issues, e.g. details of game mechanics or game expe-
rience. There are only some studies on game development methods and processes
(e.g. [12, 57, 49, 50]). Yet fewer are those studies [27, 39, 40, 55, 56] that address
agile game development. In particular, understanding of agile methods in use and
their impacts on game development is yet to be achieved.

The research problem of our study is: To which extent game studios deploy agile
methods and practices, and how they impact on game development? We accom-
plished the study as a survey targeted to Finnish game studios. The game industry has
grown in Finland perhaps faster than in most countries. The total revenue of the Fin-
nish game industry was estimated to be 335 million euro in 2011 [18]. Most of the
studios are small, but there also are some large and successful studios, such as Rovio
Entertainment (http://www.rovio.com/en/ ) whose product Angry Birds has become a
worldwide phenomenon. The game has been downloaded more than 1 billion times
(summer 2012). Another flourishing studio is Supercell with its Clash of Clans.

The remainder of the paper is organized into six sections. In Section 2 we shortly
discuss video games and game development. In Section 3 the agile approach and agile
methods and their use in software engineering are outlined. Section 4 provides a lite-
rature review of agile game development. In Section 5 we describe our research me-
thod and process, and Section 6 reports on the results of the survey. The paper ends
with a summary and conclusion.

2 Video Games and Game Development

A video game is a game played by electronically manipulating images produced by a
computer program on a monitor or other display (Oxford Dictionary). There is a large
variety of game genres categorized by e.g. gameplay interaction, purpose, platform,
and publisher [6, 63]. Every game has its rules. In addition to specific rules, game
rules produce emergent properties such as player experience or playability that are
quite difficult to predict or design. Player experience is different from that obtained
from other home entertainments [52]. Looking at TV or films, reading books and
listening music are passive entertainments which contain no interaction, whereas
playing games a person can affect future events with his/her actions. Games can be
fun in many respects [24]: sensation, fantasy, narrative, challenge, fellowship, discov-
ery, expression, and submission.
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Developing games is a complex endeavor [22, 13, 42] due to e.g. multiple discip-
lines, a large number of roles, divergent ambitions, conflicts of interests [21], and
difficulties in anticipating what kind game will have a success in rapidly changing
markets. These entail problems in schedules (cf. crunch time), coordination, team
building, testing, and product family engineering [42, 19, 22, 39, 26]. Game develop-
ment is particularly difficult for innovative, completely new kinds of games [33].

Game development is often compared to software engineering [42, 39, 36], and in-
deed, its outcome is software and to produce it similar phases have to go through.
However, video games also resemble films in terms of creativity and aethestic com-
ponents. Crawford [17] argues that game design is an art, science, a craft, or any
combination of the three. There is one unique aspect that seems to separate the video
game from traditional software: the requirement to be fun [35]. This requirement,
unlike many others in software engineering, has no metric that can be applied. What
is fun for one audience may not be for another. However, fun must be supported by
and validated at each stage of the development process. To do this, games must be
developed in a highly iterative manner.

There exists no single game development process model, which could act as a
standard for the industry [37, 15]. Studios have different semi-formal or formal pro-
cedures [8] and philosophies [37]. However some commonalities exist. Development
of a commercial game is usually divided into multiple phases which are defined by
milestones [48, 49, 50]. Contracts between publishers and developers are typically
based on these milestones [21]. Earlier the development process was based on the
waterfall model or some of its variants [50, 12]. Nowadays, many teams use iterative
processes including prototypes [44, 36], and some of them have adopted agile me-
thods and practices [27, 39, 40].

There are some generic models that synthesize features of multiple methods of
game development. Van de Weerd [61] used a formal method comparison approach to
construct a reference method to give an overview of the phases, activities, steps and
deliverables in the game development process. Manninen et al. [36] propose game
development to consist of six major phases: concept, pre-production, production,
quality assurance, release & launch, and post-release. Typical for game development
is that the process is iterative [34, 56].

3 Agile Development

Software engineering has radically changed since the new millennium. The agile
approach emerged to provide new values, principles and practices [3], particularly for
situations characterized by e.g., hard to predefine and volatile requirements, first-to-
market thinking, release orientation, dependence on good people, and negotiable qual-
ity [7, 14, 16]. The values emphasize individuals and interactions over processes and
tools, working software over comprehensive documentation, customer collaboration
over contract negotiation, and responding to change over following a plan [3]. These
have led to incremental, iterative and adaptive development.
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Agility is a highly multifaceted concept with different meanings [16, 1, 25]. Con-
boy [16] develops a definition and formative taxonomy of agility, based on a litera-
ture review of agility across a number of disciplines. The definition goes as follow:
agility means “the continual readiness of an ISD method to rapidly or inherently
create change, proactively or reactively embrace change, and learn from change while
contributing to perceived customer value (economy, quality, and simplicity), through
its collective components and relationships with its environment.” [16, p. 340).

Agility is believed to reduce time-to-market, help coping with rapidly changing re-
quirements and priorities, lower defect rates, improve product quality and process
productivity, increase customer-value, as well as reach sustainable pace and balanced
workload, thus improving developers’ motivation and morale.

There is a large array of agile methods and principles, such as Scrum, eXtreme
Programming (XP), DSDM, FDD, Kanban and Lean. The most used methods are
Scrum, XP, and their combination and variants [58]. In the following, we shortly
outline Scrum, XP and Kanban.

Scrum is “a framework within which people can address complex adaptive prob-
lems” [54]. In the literature, it is often said to be an agile method. Scrum has been
built on three “pillars” (transparency, inspection, and adaptation), three main roles
(development team, product owner, Scrum master), five events (sprint, sprint plan-
ning meeting, daily scrum, sprint review, and sprint retrospective), and three main
artifacts (product backlog, sprint backlog, increment) [54]. Although the Scrum Guide
[54] does not explicitly define a process, it is commonly associated with some kind of
process model (see e.g. [2]).

XP (eXtreme Programming) is “a lightweight methodology for small to medium-
size teams developing software in the face of vague or rapidly changing require-
ments” [10]. It provides a large set of practices that are divided into 13 primary
practices and 11 corollary practices [11], meaning that the latter ones should be im-
plemented after the primary practices have been taken into use. The set of XP practic-
es include e.g., sitting together, cross-functional team, informative work space,
stories, pair programming, quarterly cycle, ten-minutes build, continuous integration,
and test-first programming.

Kanban has been derived from Lean thinking [62,43, 5]. In the simplest form, it is
based on three principles [32]: visualize the workflow, limit WIP (work in progress),
and measure the lead time. The first principle guides to split the work into pieces,
write each item on a card and put on a kanban board. The second principle means that
explicit limits are assigned to how many items may be in progress at each workflow
state. The third principle tells to optimize the process to make lead times as small and
predictable as possible.

In software engineering, the adoption of agile methods has already bridged the
“crossed chasm” [59, 20, 4]. According to the latest survey [58] more than 80% of
respondents said their organizations have adopted agile development practices. Scrum
and Scrum/XP variants continue to make up more than two-thirds of the methods
being used. Kanban and Scrumban were used in 6 % of the organizations.
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4 Agile Game Development

There is a myriad of academic publications on agile software development, but only a
few of them address agile game development. Here, we first quote Keith [27] and
Musil et al. [39] to describe how they see the usage of agile values, principles and
practices in game development. After that, we describe some empirical studies [40,
41, 56, 55] on how agile methods and practices are used in game development.

Clinton Keith [27] states that the values of the Agile Manifesto, with minor
changes, are applicable for game development. He applies Scrum practices and
presents four game development stages: concept, pre-production, production and post-
production. In concept stage, ideas are generated, possibly prototyped, on a regular
basis in time-boxed sprints. In pre-production stage, teams explore what is fun and
how they are going to build assets to support it during production. They also create
levels and other assets that represent production quality. In production stage, teams
focus on creating an eight- to twelve-hour experience using the core mechanics and
processes discovered during pre-production. This stage focuses on efficiency and
incremental improvements. In post-production stage, teams polish the game expe-
rience, with the content brought to shippable quality. After that, the game is submit-
ted to hardware testing.

Keith [27] criticizes some Scrum practices. Especially, the use of the sprint back-
log in production stage causes problems in practice. That is why, he suggests Lean
principles, in particular kanban, for production stage. From XP, suitable practices are
informative working space, pair programming, continuous integration, test-driven
development, user stories and short releases [27].

Musil et al. [39] propose a game development process, which is composed of three
phases: pre-production, production and project closure. The main tasks of pre-
production are to identify possible software project candidates, as well as to carry out
requirement analysis, risk assessment and general project requirements like financing.
Production receives the complete project package from pre-production and creates a
sellable product with the given time, money and quality. The overall production
workflow is based on Scrum, whereby it is separated into the three process time lines:
vision loop, sprint loop, and validation loop. Project closure covers the distribution of
the final game as well as retrospective analysis (post mortems), processing of created
tools and integration of lessons-learned into the company’s knowledge base.

Musil et al. [40] conducted a web-survey in the Austrian game industry (20 game
studios) to identify the state of the practice and possible future trends regarding
process and method support. Nine process methods were provided for the selection
grouped into flexible (Scrum, XP, Agile/Lean), traditional (RUP, Crystal Clear,
PSP/TSP) and unstructured methods (others). 23% of the respondents did not use any
software process, but developed games ad-hoc. 77% of the studios applied flexible
methods, and 61,5 % Scrum.

Petrillo and Pimenta [41] investigated how Agile principles and practices were
adopted in game development, by gathering evidences through a postmortem analysis
of 20 game development projects. 13 agile practices of Scrum, XP and Agile model-
ing methods were identified, including qualified team, belief in the success of the
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project, creativity stimulus, focus on the product, version control, using simple tools,
and programming good practices. As can be seen, the list also contains general prac-
tices, not only agile practices.

Stacey and Nandhakumar [56] studied three computer game studios and recognized
similarities between game development and agile development: getting feedback is
equally important value although feedback in game development comes mostly from
in-house, not from customers, and a fluid communication is an important value in
agile development, as well as in game development. They noticed that the studios did
not deploy agile methods as such but rather some of agile practices. Schofield [55]
discusses the use of five XP practices (test-driven development, pair programming,
continuous design, real customer involvement and energized work) in game develop-
ment. He states that XP encourages the designer to steer the game during develop-
ment and make more changes in the game design. XP practices focus development
energy into delivering results quickly and keeping the project flexible.

5 Research Method and Process

Our research objective was to find out to which extent Finnish game studios deploy
agile methods and practices and how their usage impacts on game development. From
alternative research methods (e.g., case study, action research, and postmortem analy-
sis) we selected survey [29] because data collected from a large population enables
better generalization. To make the threshold of answering lower, we used an unsuper-
vised survey [28] in which participants completed and submitted an online question-
naire through web browser and answers were recorded anonymously.

We took several steps to ensure that enough people return the survey with mea-
ningful information [29]. First, we wanted to select respondents that are knowledgea-
ble, willing and motivated to answer the questions. We used the language that is close
to the one the practitioners use in their work. We presented questions in simple and
unambiguous sentences to avoid misunderstandings and in a well-structured form to
increase the clarity. The persons were also promised a copy of the research report for
their reflection and benchmarking.

The population of the survey contained all the Finnish game studios with five or
more employees. The size limit was based on an assumption that work in very small
studios is not well organized and may apply more or less ad hoc ways of working. To
find respondents, we contacted two professional associations, the Finnish Game Devel-
opers (http://www.pelinkehittajat.fi/) and Neogames (http://www.hermia.fi/neogames/ ).
Using their lists of the member studios we asked each studio to name a knowledgeable
person. This way we found 45 suitable studios, from which 37 gave direct contact in-
formation. We sent the invitation letter to them in July 2011, and got answers from 20
companies.

The questionnaire addresses four themes: background information, game develop-
ment process, deployment of agile methods and practices, and experiences. Background
theme concerns the general information about the game studios (no. of employees, age),
their products (no. of game platforms and game genres), and development projects
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(size, no. of concurrent projects). These are relevant for analyzing impacts on the ways
of developing games and applying agile methods and practices. In Game development
process theme we were keen to learn which development tasks are accomplished and in
which phases. These questions are based on a general phase structure derived from
Keith [27] and Manninen et al. [36]. Unfortunately, we are not able here to report on the
answers to these questions due to the space available.

Agile methods and practices theme was defined first to reveal which agile methods
(Scrum, XP, Kanban, other) are used in each of the phases. Second, we wanted to find
out which of nine Scrum practices, nine XP practices and three Kanban principles are
deployed in the studios. Finally, in Experience theme we examined experiences the
game studios had got from applying agile methods and practices. The questions were
presented in the form of statements derived from Petrillo et al. [42], Musil et al. [40],
and Keith [27].

The questionnaire was edited through several iterations, including pre-testing by
four persons. After receiving the answers we followed the recommendations by Kit-
chenham [31]: the number of the answers for each question was checked (four res-
pondents did not answer the questions about the use of agile methods and practices),
for closed questions the distributions were calculated, and the answers to open ques-
tions were used to clarify the interpretation of the structured data.

The quality of a research study should be assessed in terms of reliability and validi-
ty. Reliability “is concerned with how well we can reproduce the survey data” [30].
“If another researcher later on conducted the same study, the results should be the
same” [51]. We enhanced the repeatability of the survey by using the structured, web-
based and pre-tested questionnaire, thus minimizing a researcher’s effect on respon-
dents.

Validity is concerned with “how well the instrument measures what it is supposed
to measure” [30]. External validity is concerned with the extent to which it is possible
to generalize the research results [51]. External validity is dependent on the size of
the sample in relation to the population and its representativeness. We got a rather
reliable estimate of the number of the Finnish game studios suitable to our study
(N=45), and received answers from 20 studios. The response rate (44%) can be consi-
dered to be fairly good for making generalizations with regard to this population. In
other countries, the sizes, funding principles and labor markets of the game studios, as
well as the diffusion stage of agile methods in general can differ from those in Fin-
land. Without knowing the contextual factors, generalization should be considered
with care. On the other hand, the Austrian survey [40] shows that in corresponding
circumstances the use of agile methods can be similar. Internal validity can be as-
sessed in terms of several types of validity. Here, we consider content validity that is a
subjective assessment of how appropriate the instrument seems to persons with the
knowledge of the subject matter [30]. In order to address the subject matter in a prop-
er way, the themes and questions were strongly based on relevant literature on game
development and agile approach. The questionnaire was pre-tested by four persons.
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6 Results

6.1 Background Information of the Game Studios

Based on the answers, the game studios were rather young: seven (35 %) studios had
been on the markets for 0-2 years, eight (40 %) studios for 3-5 years and three studios
for 5-10 years. Only one studio was over 10 year old. They were also rather small;
half of the studios had 15 or less employees, five (25%) studios had16-50 employees,
and only two (10%) studios had more than 50 employees. The most common game
platforms were PC (70%) and mobile devices (65%). Nine (45 %) companies concen-
trated on one platform, while the others made games for 2-6 platforms. The most
common game genres were Casual (70%), Action-adventure (30%), Platformer
(30%), Adventure (25%), and Strategy (20%). Other genres included Simulation,
Music, Racing, Serious and Role-playing games. Eight (40%) companies developed
games of three or more genres.

Game development projects normally took less than one year. In seven (35%)
companies, projects took less than half a year in average, in six (30%) companies Y2-
1 year, and in six companies for 1-2 years. In one company the projects took in aver-
age more than 3 years. The size of the project team was commonly 1-5 persons (35
%) or 6-15 (60%) persons. In one company, the size of the project team was 16-30
persons.

The last question of this theme concerned the number of concurrent projects. Five
(25 %) companies had only one project at a time, six (30%) companies two projects,
three (15%) companies three projects, four (20%) companies four projects and two
(10%) companies five or more projects.

6.2  Agile Methods Used in the Game Studios

In the third part of the questionnaire, the respondents were asked about agile methods
(Scrum, XP, Lean, Kanban, other) they are using in the game development phases
(concept definition, pre-production, production, post-development, other phase).
Scrum was the most common method: more than 50% of the companies deployed
Scrum in production, pre-production and post-production phases, and more than 30%
also in concept definition phase. The second common method (25%) was “Other
method”. Lean was deployed in about 10 % of the studio in all the phases except post-
production. Kanban was used only by one studio (in concept definition phase). Sur-
prisingly, XP was not mentioned in this context. A likely reason for this is that XP
was not recognized as a method but a set of practices. This is line in the finding of
Stacey et al (2008) that game studios did not deploy agile methods as such but rather
some of agile practices. Another explanation is that the studios using a customized
mix of Scrum and XP answered “Other method”. Young studios did not use agile
methods so largely as older ones, perhaps due to their more ad-hoc like processes.
Three respondents explained their “Other method” answer saying that they use cus-
tomized Scrum or other agile method. One answer to the open question elaborates that
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for concept definition they select a method case-by-case; sometimes Scrum, some-
times a “one-man innovation process”.

6.3  Agile Practices Used in Game Studios

The questions of this part addressed the use of nine Scrum, nine XP and three Kanban
practices in the game development phases, with the following options: ”in all the
phases”, “in concept definition”, “in pre-production”, ”in production”, ”in post-
production”, “’not used” and ”do not know”. Four respondents did not answer to the
questions about the Scrum practices, and eight respondents did not answer to the
questions about the XP and Kanban practices.

Scrum practices were most commonly used in the game studios (see Table 1). Yet,
for each of the Scrum practices 25 - 44 % of the respondents said they do not use it.
Daily Scrum and Sprints were the most deployed practices in ”All phases”. Most of
the Scrum practices were more often used in pre-production and production phases
than in concept definition and post-production phases.

Table 1. The use of Scrum practices in game development phases ([1] = all phases, [2] =
concept definition, [3] = pre-production, [4] = production, [5] = post-production, [6] = not used,
[7] = do not know) (n = 16)
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From the large set of the XP practices [11] we selected those nine that were men-
tioned in existing literature on game development. The answers showed that XP prac-
tices are largely used (see Table 2). The most used XP practices were cross-functional
teams, informative work spaces and continuous integration. The most uncommon XP
practices were Quarterly cycle and Ten-minutes build. The latter result seems a bit
surprising because Continuous integration and Ten-minutes build are commonly used
together. Pair programming and Test-first programming were not largely used al-
though they belong to the set of the primary XP practices [11].

Kanban practices were quite slightly used in the game studios. “Limit Work in
Progress (WIP)” was deployed in all the phases only by two game studios. Work Vi-
sualization was used in all the phases by one company, and another company dep-
loyed it in concept definition. No game studio “measures the lead time”.
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Table 2. The use of XP practices in game development phases ([1] = all phases, [2] = concept
definition, [3] = pre-production, [4] = production, [S] = post-production, [6] = not used, [7] =
do not know) (n = 12)
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XP practices

Ten-minutes build

Continuous integration

Sitting together 4 3 2 1 1 6 0
Cross-functional team 5 2 3 3 2 4 0
Informative work space 4 2 3 3 2 4 2
User stories 2 1 2 2 0 7 1
Pair programming 1 1 2 1 1 7 2
Quarterly cycle 0 0 0 1 0 11 1
0 0 0 0 1 9 2
3 0 4 4 4 4 0
2 0 4 1 0 6 3

Test-first programming

6.4 Impacts of Agile Methods and Practices to Game Development

Finally, we asked the respondents’ opinions about the impacts of agile methods and
practices on game development. The questions about potential positive impacts were
presented in the form of statements (e.g. Quality of code has improved), to which the
respondents could answer: “Agree”, “Partly agree”, “Partly disagree”, “Disagree”, or
“Do not know”. The statements were based on assumptions of, and findings from
empirical studies on, impacts of the agile approach on software engineering [53, 11]
and game development [27, 40, 42]. They were divided into two groups: those con-
cerning development work, and those involving project management. Four respon-
dents did not answer to these questions. The summary of the answers is presented in
Figures 1 and 2.

From Figure 1 we can conclude that all the statements of the impacts got more pos-
itive (agree, partly agree) than negative (partly disagree, disagree) answers. The most
positive impacts was perceived as regards to communication between the profession-
als (60%), quality of games (more than 60%), and finding fun (60%) and implement-
able (60%) features more quickly. Other positive impacts involve such issues as team
awareness and problems in game design. Interestingly, improvements in quality of
code (30%) and communication between the stakeholders (35%) were not expe-
rienced so largely. Some of the issues were considered difficult to assess (cf. Testing
games, Quality of code).

From Figure 2 we can see that the opinions are divided more strongly than above.
The most positive impact was seen to occur in the easiness of project management
(65%), scope management (55%), and sticking to the dead line (50%). Instead, de-
spite the use of agile practices there still existed problemsin feature creep and
overwork, especially in the later part of the project. Some of the issues on project
management were difficult to assess (cf. replacements in the personnel).

In the final question, the respondents were asked to describe potential negative im-
pacts of using agile practices on game development. Examples of the negative im-
pacts reported are:
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@ Agree O Partly agree m Partly disagree 0 Disagree @ Do not know

0% 20 % 40 % 60 % 80 % 100 %

Communication between the professionals has improved

Communication between the stakeholders has improved

It is possible more quickly to find fun of a game

It is possible more quickly to find implementable features

Number of bugs has decreased |

Problems in game design have diminished

Problems in documentation have diminished

Quality of code has improved

Quality of games has improved

Team awareness has improved

Testing a game has become easier

Fig. 1. Positive impacts of agile methods and practices to game development work (n = 16)

‘El Agree O Partly agree m Partly disagree 0 Disagree m Do not know‘

0% 20 % 40 % 60 % 80 % 100 %

Feature creep does not cause problems in schedule, budget or
quality
Impact of replacements in the personnel have diminished

Itis easier to estimate schedule and budget

It is not necessary to cut down almost ready features in the late 1
phase

Need for overwork has diminished esp. in the late phase

Problems in scope management have diminished

Project management has become easier

Projects get ready in schedule

Fig. 2. Positive impacts of agile methods and practices to project management of game devel-
opment (n = 16)

"Agile methods transfer responsibility to teams and rules of working get an essen-
tial role. This does not necessarily suit all the teams. "

"Taking the inevitability of changes a bit too much for granted creates a window of
opportunity for feature creep"

"At the worst, there exists continuous crunch time if [rules for] sprints are taken
too seriously.”
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7 Discussion and Conclusion

This paper explores the use of agile methods and practices in Finnish game studios.
Based on the survey, the Finnish game studios are rather young and small, yet includ-
ing some fairly large ones (e.g. Rovio Entertaiment, 224 employees in 2011, 500+ in
2012). The game platforms are mostly PC and mobile devices. Development projects
in average are small in terms of development time and number of employees. Reasons
for that presumably are the industry’s rapidly changing and risky nature, funding
problems, and small job market. In this regard, the situation resembles the one in Aus-
tria [40].

All the studios, except one, deployed agile methods at least in some of the devel-
opment phases. The most commonly mentioned method was Scrum, as was also the
case in the Austrian survey [40]. XP, Lean and Kanban were used in the smaller scale.
Some studios applied a mix of several agile methods, but not in the way Keith [27]
suggested, i.e. the use of Lean and Kanban in production phase. Instead, agile
processes resembled more the one suggested by Musil et al. [39]. No dependences
between the use of agile methods, on the one hand, and the size of the studios or the
number of the concurrent projects, on the other hand, were found.

At the level of agile practices, the survey showed that Sprint and its related events
(Daily Scrum, Sprint planning, Sprint review) and artifacts (Product, Sprint backlog)
from Scrum, as well as cross-functional teams, informative work space, and conti-
nuous integration from XP were in large use. These findings were as expected when
taking into account special features of game development [33, 42, 44]. Compared to a
large survey on Agile and Lean usage in Finnish software industry in 2011 [47], agile
methods and practices were less frequently used in game development.

The survey indicated that agile methods and practices benefit game development in
many ways. An iterative and incremental process enables inventing, designing and
testing ideas of a playable game and betters the quality of the game (cf. [55]). Bene-
fits were also perceived as faster recognition of fun and implementable features, and
as better communication. The finding that quality code was not improved makes to
suspect that continuous integration was not always applied in a proper manner (cf.
together with automated testing). Although agility was seen to help scope manage-
ment, estimation of schedule and budget, and sticking to the schedule, there were still
problems as regards overwork and feature creep (cf. [42]).

As the survey included quite a large sample of the game studios in Finland, it pro-
vides a good descriptive view to the state of agile game development. However, the
study has some limitations. First, the findings can only be generalized into the con-
texts with situational features similar to Finland. Second, to obtain a deeper insight
into the use of agile methods and practices in the game studios, how this use evolves
[60], and how it affects the productivity and quality of game development, we need a
series of case studies. We should also pay more attention to ways the game studios
customize and deploy agile methods and practices to match them to their needs. De-
spite of these limitations, the study provides interesting information about the current
state of agile adoption in game development, which is of value for those who are con-
sidering how to improve the productivity and quality of their game development.
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