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Executive Summary
Introduction
It is the year 2015 and the PC and video games industry has grown and evolved from a niche
industry to one of the biggest entertainment and media industries in the world. Despite all its
success stories in recent years, fast growth, and being a driver for innovation, academic
research is still limited in the field of PC and video games, especially regarding business related
subjects. Particularly the field of cycle time reduction and quality, which showed inconsistent
results in literature and empirical research, is rather scarce related to video games research and
is lacking research and investigation. The necessity of research regarding the relationship
between cycle time reduction and quality, especially related to the games industry, becomes
evident as video game companies reported the need to reduce their cycle time for development
and increase the quality of their video games (Capcom, 2011, 2012, 2013, 2014; Reilly, 2012;
Square Enix, 2013). The purpose of this research study is to investigate and analyze the
relationship between cycle time reduction and quality in game development.
Methodology
Qualitative research was conducted at Press Play, a Danish PC and video game developer,
using observation and semi-structured interviews over a period of five months. The interviews
and analyses investigate the relationship between cycle time reduction and quality for video
game development.
Results
The developed quality model should serve to evaluate and emphasize the important aspects of
quality for PC and video games. Therefore, this model can help the development of games in the
way by highlighting the quality aspects to be aware of and which ones to review and control
closely and thoroughly. Based on the analysis of Press Play, the quality model, and literature
enjoyment seemed to be the most important quality aspect for games in general. But, when
looking at Tentacles: Enter the Mind gameplay was the most important and enjoyment the
second most relevant quality aspect. Perspectives and opinions shift when on the one hand
asking for quality in general and on the other for their own game. Therefore, this analysis and
model support the statements of literature that quality is not a static term which can be clearly
defined by one element, but rather a construct consisting of several aspects due to its elusive
and complex nature.
Press Play clearly states that acceleration cannot increase quality as most of the employees
were of the opinion that it will negatively influence quality in general, especially when
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acceleration happens in the middle or end of the development process. Even more, acceleration
would negatively influence the quality of their games in general as they are already on an
accelerated process with moderate levels of speed. They cannot develop even faster as this
would damage their quality completely and only lead to worse games. The analysis and results
support the findings found in literature regarding the inverted U-shaped relationship between
development speed and performance outcomes, especially regarding new product quality. Thus,
moderate levels of speed will rather increase quality than excessive or slow speed. This left the
main research question with a definite answer and result that cycle time reduction will not
increase quality and in most cases will affect it negatively. Rather moderate levels of speed will
increase quality as found with the inverted U-shape.
Finally, Cooper (2008, 2014) shows with his next generation stage-gate system an up to date
version of his stage-gate model, which incorporates adaptive, flexible and iterative processes,
agile development methods and acceleration. Based on the next generation stage-gate system,
the development process of Bethke (2003) and the development processes illustrated by Press
Play, a new development process for PC and video games was proposed which incorporates the
elements of Cooper (2014) and aims at a better acceleration process for the development
process of PC and video games and of course the increase of quality.
Managerial Implications
Proper stage gates, quality-control, and game status reviews of their games and development
process, which are lacking, could indeed improve and accelerate their development process.
Therefore, testing and applying the proposed new development process, which includes stage
gates could help Press Play to increase their quality and accelerate their development process
at the end. This new development process could also help to decrease the amount of delays due
to better reviews of the game’s quality and status. Even if delays can be beneficial for quality
when intentionally applied to increase quality, they are especially bad for the costs of the game
and can negatively affect the team due to a negative or unexpected consequence or sudden and
badly planned and managed execution. Therefore, it is always best to rather avoid delays and
plan each step properly beforehand while taking uncertainties in consideration. At last, as it is
difficult to generalize quality and especially quality for video games, Press Play could apply the
proposed quality model when developing their games. When developing a new game they could
use it to identify the most important quality aspects for their new game and also apply it as a
review process for the gates. At each gate one could check if the proposed quality aspect has
been fulfilled so far and if it is still relevant. In case it has not been fulfilled it has to be improved.
However, if you start realizing that during the development process and progress of the game
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the importance of your quality preferences are changing you can adapt to your preferences
faster and more flexible, which leads to changing them on time and be aware of it.
Conclusion
This research study examines cycle time reduction for PC and video games and how it affects
quality. The results of this study show that it first is possible to create a quality model based on
the analysis conducted at Press Play. Second, it is found that acceleration of the development
process cannot increase quality and would affect quality negatively, especially for Press Play’s
games. Moreover, it is also difficult to generalize acceleration as it depends on various aspects
and reasons to be considered. Only at the beginning, a small number of employees think
acceleration will positively impact quality. Even if it is only a small number, this shows that
acceleration at the beginning might be most suitable for the development of video games.
However, further research should verify the aspect if acceleration at the beginning is positive for
quality and most suitable to increase quality and if it is not only bounded to Press Play’s point of
view. Third, as Press Play states that they are already on an accelerated process with moderate
levels of speed, they cannot develop even faster which would damage their quality completely.
The results support the findings found in literature regarding the inverted U-shaped relationship
between development speed and performance outcomes and new product quality. Thus,
moderate levels of speed will rather increase quality than excessive or slow speed. Concluding,
the proposed development process, which incorporates stage gates and different development
processes of PC and video games should be tested to verify its functionality and influence on
acceleration and quality, especially if this process can actually accelerate the development
process and increase quality at the end.
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1.

The Birth of the PC and Video Games Industry

The origin of the PC and Video Gaming industry dates back to the 1950s. As far as one can
recall the first video game was created by Higinbotham, a physicist, in 1958. He developed a
video tennis game called Tennis for Two with the help of Robert V. Dvorak, a technical
specialist. Tennis for Two was running on an analog computer and was played on an
oscilloscope. The game featured a side view of a tennis court and not a top-down perspective
like Pong (Rabin, 2009). Thin ghostly like lines represented the players’ tennis racquets and a
thick line the net in the middle of the court. The game was played by using large box-shaped
controllers which Higinbotham and Dvorak created for the game and allowed players to hit the
ball by pressing a button and moving the racquet by using a dial (Donovan, 2010). At that time
Higinbotham would not have thought that he had created something unique as even by today’s
standards Tennis for Two was an impressive first attempt to develop a video game (Rabin,
2009).
The first widely available and influential video game was created by Steve Russell, a computer
scientist, in 1961 called Spacewar, a two-player video game. Each player was controlling a
spaceship with the goal of destroying the other player’s spaceship by shooting torpedoes at it
(Kent, 2001). For their time both games, i.e. Tennis for Two and Spacewar, were well crafted
video games but were rather known by only a selected group of people. It was not until the early
1970s that video games would become popular to the masses. It was thanks to two visionaries,
Ralph Bear and Nolan Bushnell, who gave birth to the video gaming industry. These two key
people were the reason of the arcades and playing video games at home (Rabin, 2009).
Ralph Baer, an engineer with a background in radio and television design, had the idea of
creating games for television at home. By adding Bill Harrison, an engineer and technician, as
well as Bill Rusch, an engineer with a good understanding of fun and games, to his team (Kent,
2001) they developed the Brown Box, a home game machine which featured 12 games being
playable (Donovan, 2010). The difficulty was to find a customer for his invention, the first home
video game system. After several failed attempts, the television manufacturer Magnavox signed
a deal with Baer in late 1971. By 1972 Magnavox launched the first home console system The
Magnavox Odyssey. Unfortunately, the system was a total failure due to its high selling price of
$99.95 and limited marketing (Rabin, 2009). Both Steve Russell and Ralph Baer were key
people in shaping the first attempt for the video games industry but are rather unrecognized.
Steve Russel’s Spacewar ran only on extremely expensive computers and Ralph Baer’s video
game system was completely overpriced and poorly advertised (Kent, 2001).
The man who revolutionized and changed the industry and could be called the father of the PC
and Video Gaming industry was Nolan Bushnell, an electrical engineer and entrepreneur. He is
@1
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known for developing the first commercially released video game called Computer Space, which
was inspired by Russel’s Spacewar (Kent, 2001) and was released as a coin-operated arcade
machine. However, he is most well-known for what happened afterwards. In 1972 as Computer
Space performed unsuccessful, he decided to start his own company which would later be
known as Atari (Rabin, 2009). The second milestone worth mentioning was when Bushnell hired
an engineer called Allan Alcorn and gave him his first project, one Bushnell had thought about.
Alcorn should design a game based on Ping-Pong with one ball, two paddles and a score. The
game should be very simple to play and should have nothing else on the screen (Kent, 2001).
On November the 29th, 1972, this was the moment Pong was born, the first well-known and
commercially successful video game, the one which launched the entire PC and Video Games
industry (Rabin, 2009).
1.1. Today’s PC and Video Games Industry
It is the year 2015 and the PC and Video Games industry has grown and evolved from a niche
industry to one of the biggest entertainment and media industries in the world (Marchand and
Hennig-Thurau, 2013). Over a 25-year period, the PC and video games industry has
experienced an annual growth rate of between 10% and 15%, which showcases its high velocity
(Zackariasson and Wilson, 2010). Gartner (2013) predicted that the worldwide video game
market revenue will reach $111 billion in 2015 as of $93 billion in 2013, which includes video
game console hardware and software, online, mobile and PC games (Gartner, 2013; Statista,
2013b). These figures are even more impressive when compared to entertainment and media
industries that exist for far longer already. The total revenue of $93 billion in 2013 is 6 times
higher than the total revenue of the global music industry with $15 billion in 2013 (Smirke,
2014), higher than the consumer book revenue with $62 billion in 2013 (PWC, 2014) and higher
than the movie industry revenue with $88.3 billion in 2013 (prediction of $94.3 billion in 2015)
(PWC, 2013; Statista, 2013a).
Major companies like Nintendo, Microsoft, and Sony have been driving innovation and investing
in the PC and Video Games business for years (Cox, 2014). Since release Nintendo sold
101.04 million Wiis, Microsoft sold 82.63 million Xbox 360s, and Sony sold 83.01 million
PlayStation 3s (VGChartz, 2014) and Valve’s Steam, a PC gaming service, has more than 100
million active users currently (Steam, 2014). Furthermore, King’s Candy Crush Saga has 93
million daily users and 500 million total mobile installments (Grubb, 2014). At last, DFC
Intelligence reported this year that the PC and Video Games industry have a total of 1.4 billion
gamers/users worldwide (Burke, 2014). This is more than 19% of the worldwide population
(Worldometers, 2014). All these figures clearly show that the PC and Video Games Industry has
become the biggest entertainment and media industry in the world. This industry is not just
characterized by fast growth, but rather by a high degree of innovation, e.g., motion control (Wii,
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Kinect, PS Move), Virtual Reality headset (Virtual Boy, Occulus Rift, Project Morpheus), 3D
gaming (Nintendo 3DS) or Augmented Reality Games (3DS AR cards, PS Vita AR games or AR
Smartphone games). At last, its dynamic nature makes it the most exciting mass media of today
(Marchand and Hennig-Thurau, 2013).
Nevertheless, the PC and video games industry is still not treated with the respect and
seriousness it deserves. Whereas movies, books, and music are recognized and accepted as
art and cultural products, PC and video games are not. Where the sports industry is
acknowledged as a professional business, the PC and video games industry is not. Many
consumers and the media still think and treat the PC and video games industry as a kid’s
business and unknown species. Based on the facts mentioned above the PC and video games
industry should be acknowledged like any other business and industry and met with the same
standards, as it is a serious and professional business as well (Cox, 2014). Even though that
the industry is still struggling to be fully accepted and recognized as a professional industry, it
starts to be acknowledged as an industry for innovation, new concepts and ideas, and research
field for scholars as the industry does not only consist of games and entertainment.
Marchand and Hennig-Thurau (2013) pointed out that video games bridge the gap between
other entertainment industries and drive innovation leading to hybrid experiences like the “Toysto-Life” video gaming genre (Holly, 2014). Activision’s Skylanders franchise started this category,
where next to the game, one can buy figures which when placed on a NFC readable device
called “Portal of Power” are imported into the game as a playable character representing the
bought figure (Skylanders, 2014; Skylanders Wikipedia, 2014). Another example is e-sports
where interactive gaming takes place as a sports-like competition through tournaments watched
by millions of spectators (Witkoswki, Hutchins and Carter, 2013) live in an arena, on TV or via
live streams, e.g. Twitch where e-sport players earn money for participating in competitions.
Further, games are used for educational or training purposes (Marchand and Hennig-Thurau,
2013), e.g. Bohemia Interactive develops military training simulation programs called VBS
(Bohemia Interactive Simulations, 2014). Being inspired by gamers even a research term called
Gamification was proposed by management scholars (Marchand and Hennig-Thurau, 2013)
which describes the use of game thinking and game mechanics, meaning the application of
psychological game design principles, in non-game contexts to motivate and engage
employees, consumers and users in solving problems (Zichermann and Cunningham, 2011). All
this clearly shows how diverse, innovative, and dynamic the PC and video games industry is
and has become.
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1.2. Research Field and Problem Definition
Despite all its success stories in the recent years, fast growth, and being a driver for innovation,
academic research is still limited in the field of PC and video games, especially regarding
business related subjects, although it has been growing. Other entertainment industries like
movies, television, books, and music still receive more attention from scholars, who devote far
less time and attention to the research field of PC and video games (Marchand and HennigThurau, 2013). Particularly the field of cycle time reduction and quality, which showed
inconsistent results in literature and empirical research, is rather scarce related to video games
research and is lacking research and investigation. It seems to be of less interest or is not
specifically recognized by academic literature yet (Bayus, 1997; Calantone and Di Benedetto,
2000; Cankurtaran, Langerak and Griffin, 2013; Chandy, Hopstaken, Narasimhan and Prabhu,
2006; Chen, Reilly and Lynn, 2005, 2012; Collier and Collofello, 1995, 1996; Eling, Langerak
and Griffin, 2013; Griffin, 1997, 2002; Gupta and Souder, 1998; Harter, Krishnan and Slaughter,
2000; Ittner and Larcker, 1997; Kessler and Bierly, 2002; Langerak and Hultink, 2006; Lukas
and Menon, 2004; Lynn, Skov and Abel, 1999; Smith, 1999).
The necessity of research regarding the relationship between cycle time reduction and quality,
especially related to the PC and video games industry, becomes even more evident as video
game companies recently reported the need to reduce their cycle time for development and
increase the quality of their video games. From 2011 until 2013 Capcom stated that it wants to
shorten the development-to-launch cycle for its titles from three or four years to two and a half
years in order to face the intensified global competition (Capcom, 2011, 2012, 2013; Reilly,
2012). Further, they want to develop more titles internally with the aim of raising development
efficiency and especially quality as well as accumulate know-how about this change to their
development process (Capcom, 2013, 2014). As another example, Square Enix stated in their
financial results as well that the development-to-launch cycle is too long. In order to guarantee a
profitable development, game development should be speed up. Further, already developed
assets could be re-used for a sequel which in turn can be developed faster (Square Enix, 2013).
These examples show the necessity of research in the field of PC and video games related to
cycle time reduction and quality.
Furthermore, it is as well necessary to understand the nature of quality. There is still a clear
need for more precise and unified definitions and measures of quality and especially product
quality, because of its difficulty to define and its elusive and evolving nature (Garvin, 1984;
Harvey and Green, 1993; Juran and Godfrey, 1999; Kara, Lonial, Tarim and Zaim, 2005; Reeves
and Bednar, 1994; Sahney, Banwet and Karunes, 2004; Sebastianelli and Tamimi, 2002; Sower
and Fair, 2005; Tam, 1999; Wicks and Roethlein, 2009). In this sense the field of video games is
similar to quality as it is still constantly evolving and changing, making a proper definition for
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video game quality difficult to define as well. In May 2013/2014 Capcom mentioned that they
want to increase the quality of their games, besides speeding up game development, which
shows that video game quality is of enormous relevance for them (Capcom, 2013, 2014). By
establishing a definition for video game quality, it could serve as a framework for video game
companies and help them in their development and quality definitions for their own games.
However, the lack of a well used definition for quality of video games makes it rather difficult to
define quality for their own terms as well.
Ip and Jacobs (2006) state: “Even with the continuous wave of new titles, there is a
disquieting absence of evaluative studies on the actual quality of new games. […] there has
been very little research into whether or not new titles actually fall short of the mark with respect
to quality” (p.533). However, Ip and Jacobs (2006) tried not to propose a definition for quality of
PC and video games and rather explored the extent to which the quality of a PC and video
game matches expectations. They come to the conclusion that the use of review scores from
experienced gamers and reviewers may not reflect the true quality of games and appears to be
inaccurate. One should rather take customer’s perception of quality into account and further
invest in new software development strategies which focus on improving the quality of games.
A different try on researching about a definition for quality of PC and Video Games was
conducted by González Sánchez, Montero Simarro, Padilla Zea and Gutiérrez Vela (2009).
González Sánchez et al. (2009) state: “[...] we analyze how the game experience presents
characteristics that are not explicitly in the quality standards models and why the usability
or quality in use is not sufficient in video games context. We present a quality in use model for
video games using playability […]” (p. 1). González Sánchez et al. (2009) present a playability
quality model for games and entertainment software but point out that their metrics still need to
be used and validated by using real games and evaluations experiments. Meaning their quality
model for games is still in development and a proper definition and model still in progress.
At last, Cremin (2012) proposes and defines quality for PC and video games by applying the
work of Gilles Deleuze for a video games analysis of Super Mario Galaxy because of Deleuze’s
focus on non-representation, affect, and movement. “Three distinctive and interrelated formal
qualities of video games are proposed and unpacked in sequence” (Cremin, 2012, p. 73). Even
though he manages to define the formal qualities of a video game by applying a Deleuzian
approach to a video game analysis, his contribution is only tailored to one video game, namely
Super Mario Galaxy. It has to be further researched if his findings are applicable in a broader
and more general term or rather attuned to the research of one particular game.
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1.3. Problem Statement and Research Question
Time has become a critical focal point for companies worldwide as a competitor response is
rather measured in minutes and seconds, then in weeks or days anymore (Chen, Reilly and
Lynn, 2012). Reasons like globalization, increasing competition due to technological
advancements, more varied and rapidly changing markets and consumer needs, informationrich sources and shrinking product life cycles have lead to practices and discussions about the
need for cycle time reduction and acceleration (Eling, Langerak and Griffin, 2013). Today’s
primary goal of companies is to release high quality products in a short time span and increase
development efficiency, productivity, and quality to attain a competitive advantage (Collier and
Collofello, 1996). This means one aspect, which companies focus on, is applying cycle time
reduction to maintain or increase product quality.
However, both of these aspects face inconsistency in scholar journals and scientific literature.
First, the term quality is complicated to define, due to its relative and elusive nature (Harvey and
Green, 1993; Wicks and Roethlein, 2009). As quality is not a static term and changes
constantly, it is closely connected with time because as time moves so does quality (Tam,
1999). Second, the relationship between cycle time reduction and quality has shown to have
inconsistent and conflicting results in existing literature, leading to the conclusion that still more
research is essential to fully understand its relationship (Chen, Reilly and Lynn, 2005, 2012;
Eling, Langerak and Griffin, 2013; Langerak and Hultink, 2006). Especially in regards to the
video games industry where there has been no research done yet on the relationship between
cycle time reduction and quality.
The topic of cycle time reduction and quality is not only a topic which concerns researchers but
also the computer and video games industry. As mentioned previously, quality has not been
defined yet for video games and researchers are still looking for an appropriate definition.
Furthermore, video game companies, which face increasing competition in the market, higher
customer demand, and shorter product life cycles, are addressing topics like shortening their
development-to-launch cycle and increase the quality of their video games (Capcom Overview
of Strategies and Plans, 2011, 2012, 2013, 2014; Square Enix Financial Results Briefing
Session, 2013). Video game companies are investigating this field and are looking for answers
which shows the importance of the topic for them. As scholars search for new ways, methods,
and insights to define quality and address the relationship between cycle time reduction and
quality, the video games industry presents an opportunity and possibility to tackle this gap.
Taking into account the reports and discussions of video game developers and publishers about
the need for accelerating the development-to-launch cycle and raising the quality of video
games, there is an urgency to address this research problem in the field of cycle time and
quality, regarding video game development.
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All this leads to the problem statement that “PC and video game developers and publishers face
a need for accelerating the development-to-launch cycle and raising the quality of their video
games.” As a result, an investigation of the research topics of cycle time and quality related to
the field of video game development could shed new light and insights into the field of quality
and cycle time reduction and provide different approaches and ideas, leading to the following
research question:
Acceleration of PC and video game development and production – What is the relationship
between cycle time reduction and the quality of PC and video games?
1.4. Research Objectives and Contributions
Drawing from the previously mentioned research and managerial dilemmas, the research
objective is to provide additional insights and results that could clarify questions concerning
quality and the relationship of cycle time reduction and quality for video games development.
In order to answer the research question, three sub-questions need to be answered and will be
used as an input in order to guide the research process.
• How is quality defined for video games and what are the main drivers for its definition?
• What are the circumstances under which cycle time reduction is applicable in game
development?
• What other effects or causes can influence the relationship between cycle time reduction and
video game quality during the development?
The first question will serve to understand the specifics about quality of video games and if it is
possible to define quality for video games. The second question will help to understand the
importance of cycle time reduction for video game development and its relationship to quality. It
will show if quality can be increased or at least maintained when reducing cycle time. Finally, the
third question will reflect about the analysis and interpretation of the results of the study and
provide more insights about the research topic and question.
The research question and its sub-questions intend to contribute to a better understanding of
quality and the relationship between cycle time reduction and quality, specifically focused on
video game companies and provide a guideline for the research approach. Accordingly, this
master thesis aims at fulfilling several research objectives. First, it will add a new approach to
define quality for video games based on an own model and provide new insights to the
discussion about video games and quality. Second, it will outline a video game development
cycle for a better understanding of its development cycle. Third, it will add new evidence to the
existing knowledge of the relationship between cycle time reduction and quality. Finally, it will
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provide implications for use in practice, so that other game studios would know if cycle time
reduction makes sense to increase quality, under which circumstances, in which development
stage and production cycle, and what other effects have to be considered which do influence
the relationship between cycle time reduction and quality.
1.5. Research Scope about Press Play
In order to investigate this research question and topic, a collaboration with a video game
developer in central Copenhagen called “Press Play” is established. Press Play, founded in
2006, is an award winning game development studio and since 2012 a Microsoft first party
studio as it was acquired by Microsoft and is now part of the Microsoft Studios family. But they
still work exclusively on Press Play IP’s for Microsoft devices, as their setup is independent and
not corporate. They have developed multiple titles for clients and publishers so far, among them
are their well-known titles like Max & the Magic Marker (2010), Tentacles: Enter the Dolphin
(2012), Max: The Curse of Brotherhood (2013), Tentacles: Enter the Mind (2014) and the
upcoming Project Totem. Press Play loves to create new and different games with innovative
game mechanics and fun stories. Their games should be like a great book, a catchy pop tune or
the first kiss and following their identity slogan, they like “creating games for geeks, moms and
extraordinary people” (Press Play, 2014).
As they were interested in the research topic because it is of relevance for them and as it is an
often discussed topic and well known issue for them and other developers in the industry, they
agreed on a collaboration and contribution for this research project. Therefore, it was agreed
upon to work for five months at their studio in Copenhagen doing projects for them and next to it
receiving first hand information and insights into their game development process, working
culture, team management, difficulties, problem handling/solving and current/future goals for
this research topic as well as having an in-depth look how video game companies are operating.
1.6. Academic and Managerial Relevance
This research topic is of high academic relevance, as recent studies point out that results of the
relationship between cycle time reduction and performance outcomes in general are still
inconsistent, mixed, and not fully understood, leaving the link unresolved and showing the need
for further research (Cankurtaran, Langerak and Griffin, 2013; Chen, Reilly and Lynn, 2012;
Eling, Langerak and Griffin, 2013). Moreover, studies specifically focused on the relationship
between cycle time reduction and quality are rather scarce. Only a handful of studies were
found, which reported positive results, but for drawing concrete conclusions the amount of
studies and results has to increase and especially their consistency. Even in these few positive
studies inconsistencies are present, showing the importance for academic relevance (Collier
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and Collofello, 1995; Harter, Krishna and Slaughter, 2000; Kessler and Bierly, 2002; Lukas and
Menon, 2004).
Until now, there have been no findings about this research topic regarding the PC and video
games industry. What is even more striking is the fact that video game companies report the
need for new findings regarding an increase for quality of their games and acceleration of the
development-to-launch cycle of their production (Capcom, 2011, 2012, 2013, 2014; Square
Enix, 2013). This clearly shows the managerial relevance for video game companies of this
topic. As a result, an investigation of these two research topics, namely finding a definition of
quality and the relationship between cycle time reduction and quality related to the field of video
game development, could offer new ideas and insights into the field of cycle time reduction and
quality and provide different approaches, ideas, and results.
1.7. Thesis Structure
The following research and work is structured into eight more following chapters. The second
chapter presents an extensive literature review covering quality, product quality, cycle time and
the relationship between cycle time reduction and performance outcomes. It serves as providing
the basic understanding for the theoretical background of the thesis. The third chapter explains
the research method used and which research design was applied. The fourth chapter focuses
on the first analysis part namely quality for PC and video games where a quality model is
developed, how the most important quality aspect relates to the flow theory and using the
quality model in practice by comparing it to Tentacles: Enter the Mind a game developed by
Press Play. The fifth chapter talks about different development processes of PC and video
games and further analyzes the development process of Press Play. The chapter shows how
important the development process is and what role it plays for cycle time reduction and quality.
The sixth chapter is all about cycle time reduction, how it influences quality and answers the
main research question. The seventh chapter proposes a new development process for
developer studios based on the results of the three different analysis and the development
process presented in chapter five. The final eight chapter summarizes the findings with a
conclusion and opens up a discussion about the results in this research and talks about delays,
a variable discovered during the research process, and what role they play for the quality of
video games and how it relates to the development process of PC and video games. Further, it
concludes and closes the document with managerial implications, limitations of this study and
ideas for future research to follow up on.
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2. Cycle Time and Quality
This chapter will consist of two parts where part one will discuss quality and product quality,
whereas part two will go into detail about cycle time and the relationship between cycle time
reduction and quality.
The first part will discuss if there exists a shared and universal definition of quality, what is the
reason a common definition does not exist yet and why it is difficult to define quality. Next,
findings regarding quality in general and an overview of various quality definitions of diverse
scholars will be discussed and shown. This shall serve as an understanding about the
complexity of defining quality. Third, product quality will be discussed and defined, as it is
essential to define video game quality, as a video game is considered a software product.
Therefore, it is necessary to understand not only quality in general but product quality as well. At
last, a semi conclusion about the topic of quality and an own definition of quality and product
quality will conclude the quality part.
2.1. The Difficulties of a Definition for Quality
What is the major difficulty in defining quality people might ask themselves? Quality is a term
and word which is used quite commonly and often in conversations, in websites, in magazine
articles, in journals or simply put in our daily life. However, if you start thinking about the word
quality and ask yourself what does quality actually mean and stand for people tend to have
difficulties describing or defining it. It turns out that defining quality is not as easy as it might
seem on the first glance. It seems that here exists a definition for quality, but one among many.
Several scholars have tried to give an appropriate answer to this question and many always
start with the statements that there does not exist a uniform definition for quality yet. The
problem is that every scholar and everyone itself defines quality according to his own
perspective and expertise, based on their measures applied and the context in which quality is
considered. As these differ for everyone so does the definition of quality. In this sense, taking
into account a variety of perspectives, quality means different things to different people who
have different views of assessing and defining quality, therefore demanding different quality
outcomes (Sahney, Banwet and Karunes, 2004; Sower and Fair, 2006; Tam, 1999).
A suitable explanation why quality is difficult to define is its relative concept. “[…] quality is
relative to the user of the term and the circumstances in which it is invoked. It means different
things to different people, indeed the same person may adopt different conceptualizations at
different moments. This raises the issue of whose quality?” (Harvey and Green, 1993, p. 10).
This clearly shows that each person has a different viewpoint and perspective on different things
about or within the term quality as seen in Table 1.
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Author
Wicks and Roethlein (2009)

Statement
“Lack of a universally-accepted, satisfaction-based
definition of quality” (p. 82)

Sebastianelli and Tamimi (2002)

“But before quality can be measured, it must be defined.
This is complicated by the fact that no global definition of
quality exists.” (p. 442)

Reeves and Bednar (1994)

“Such a global definition does not exist. […] A search for
the definition of quality has yielded inconsistent results.
Quality has been variously defined […]” (p. 419)

Kara, Lonial, Tarim and Zaim (2005)

“It has been defined in a variety of ways. Therefore there is
no universal definition of quality. Many quality gurus
define quality concept using different approaches.” (p. 6)

Crosby (2006)

there exists a great number of definitions for quality

Sahney, Banwet and Karunes (2004)

“Amid the wide gamut of such definitions, there seems to
be no consensus definition […” (p. 145)

Sower and Fair (2005)

“Every quality expert defines quality somewhat differently,
and there are a variety of perspectives that can be taken
in defining quality” (p. 8)

Table 1: Statements about Difficulties of Definition for Quality
Harvey and Green (1993) add a second definition to quality in which they define it as an
absolute term and not only as a relative and elusive concept. They regard it as an ideal,
uncompromising, self-evident and absolute term which is similar to truth and beauty. Quality is
judged of absolute thresholds that must be exceeded for receiving a quality rating, i.e. if the
output has to meet predetermined standards. However, they also point out that in other
concepts there is no threshold present to judge quality, as it is relative to the processes which
result in the desired outcome. Thus, if, e.g. a product, irrespective of any absolute threshold,
consistently meets its maker’s standards and claims, then a product holds quality.
It becomes even more complex as quality can be defined according to industry-specific
characteristics and differences which create customer satisfaction, the organization’s purpose or
the customer base, meaning the fulfillment of their expectations. Customer satisfaction and an
organization’s purpose are not static and vary, meaning that quality varies across the industry.
However, quality definitions do even vary within an industry and not only across, adding another
layer of complexity. At last the dimensions of quality and the impact of its dimensions also
change across and within cultures and according to cultural views (Wicks and Roethlein, 2009).

@11

Chapter 2. Literature Review
Where does this leave the discussion? As even the term absolute is not definite, because
quality is still an elusive concept in its nature, it is difficult to define and judge quality based on
an absolute threshold or value. If one does so, it tends to be highly subjective as its context,
purpose, and relativism are based on the industry, people and culture, leaving room for
interpretation (Harvey and Green, 1993). This shows so far that quality is a relative concept, as
quality and its components are defined for different purposes and vary across/within industries,
customers, products, services, and cultures which are always defined by people. As people
differ so differs the meaning and definition of quality making it difficult to define (Wicks and
Roethlein, 2009). However, it is not enough to say quality is too difficult to define and just leave
it be at that point. The next chapter will show if there exists a definition of quality which is shared
across literature.
2.2. The Path to Defining Quality
The importance of quality and its discussion about it has been an ongoing topic (Reeves and
Bednar, 1994) and there is still no consensus on a definition for quality due to its different levels
of dimensionality (Wicks and Roethlein, 2009). However, its significance and its impact is
undeniable. Feigenbaum (1982) describes quality as “the single most important force leading to
the economic growth of companies in international markets” (p. 22). Further, alongside its
importance to firms and consumers, quality demonstrates strategic benefits in improving
productivity, lowering manufacturing costs or contributing to market share and return on
investment (Parasuraman, Zeithaml and Berry, 1985). Nevertheless, these examples only show
effects and benefits of quality, but add nothing to its definition.
Going back in time, quality derives from the latin word qualis, meaning, “what kind of” (Sahney,
Banwet and Karunes, 2004). This short definition already shows that its original meaning is wide
open for interpretation and leaves an ambiguous word behind. Merriam-Webster (2000) gives a
more detailed description of the word qualis and describes it as an “essential character or
nature […] an inherent or distinguishable attribute or property, a character trait […] superiority of
kind and degree or grade of excellence” (p. 905). Again this definition adds more explanation to
the meaning of “what kind of” instead to the term quality itself, leaving still room for interpretation
and showing that it is a relative concept. Furthermore, there exist numerous others of definitions
for quality as seen in Table 2.
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Source

Definitions for Quality

Reeves and Bednar (1994) value and the degree of excellence in relation to price
Wicks and Roethlein (2009)
Reeves and Bednar (1994) conformance to specifications
Wicks and Roethlein (2009)
Reeves and Bednar (1994) conformance to requirements
Wicks and Roethlein (2009)
Reeves and Bednar (1994) prevention and defect avoidance
Wicks and Roethlein (2009)
Reeves and Bednar (1994) fitness for use (which introduces a customer focus into manufacturing
Wicks and Roethlein (2009) quality)
Reeves and Bednar (1994) meeting and/or exceeding customers’ expectations and perceptions
Wicks and Roethlein (2009) and create customer satisfaction in the goods and services produced
Wicks and Roethlein (2009) the consumer’s judgement about a product’s overall superiority or
excellence
Wicks and Roethlein (2009) excellence in terms of the underlying dictionary definition
Reeves and Bednar (1994)

loss avoidance

Parasuraman, Zeithaml and introduce customers’ expectations and perceptions into the definition of
Berry (1985)

service quality

Parasuraman, Zeithaml and according to the Japanese philosophy as zero defects - meaning doing
Berry (1985)

it right the first time

Table 2: Definitions for Quality
A definition which is most widely accepted is the ISO definition regarding quality “the degree to
which a set of inherent characteristics fulfills requirements” (International Organization for
Standardization 2004, cited in Wicks and Roehtlein, 2009, p. 85). All these definitions in table 2
and the ISO definition provide an overview of what kind of definitions for quality exist actually.
However, they all proof the fact that a proper and universal accepted definition of quality does
not exist yet, as all of them are different, vague, or subjective for interpretation due to quality’s
elusive nature (Wicks and Roehtlein, 2009).
Juran is most recognized for his major contribution in the field of quality/quality management
and often called the father of quality. His book the Quality Control Handbook, first published in
1951, is the reference for most quality and performance improvement change theories. The
theories and information given were dedicated to enhance an organization’s performance by
improving the quality of its goods and services (Juran Global, 2014). According to Juran and
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Godfrey (1999), a long-standing definition of quality was “conformance to specification”. The
definition was long popular as people assumed that products which conformed to specifications
would automatically meet customer needs. However, this definition did not apply as customer
needs include many things, which were not found in product specifications. Setting an emphasis
on customer focus caused a revision of the definition to include customer needs which were not
a part of the product specification before.
Therefore, Juran and Godfrey (1999) proposed two definitions for quality including customer
needs and satisfaction. First (1) the meaning of quality arises from those features of products
which meet customer needs and provide customer satisfaction. In order to provide better quality
for the customer it usually requires an investment, thereby increasing the costs. Therefore,
higher quality to improve customer needs and satisfaction results in higher costs. Second (2)
quality stands for freedom of deficiencies, meaning freedom from errors that results in doing
rework, in field failures, customer dissatisfaction, customer claims, and so on. As errors and
failures are reduced and customer satisfaction increased, higher quality for the second definition
will result in less costs (Juran and Godfrey, 1999). To sum it up, they understood quality in terms
of (1) unavoidable costs, which were associated with prevention and (2) avoidable costs,
resulting from defects and product failures (Garvin, 1987).
Sahney, Banwet and Karunes (2004) follow up on Juran’s and Godfrey’s definition and added
service as a third dimension for quality. First, they define quality by the importance of meeting or
exceeding customer expectations and creating customer satisfaction in the products and
services produced and/or delivered. This goes in line with Juran’s and Godfrey’s definition of
quality regarding features of products. Second, they define quality either as attributed to the
characteristics of a product or service or attributed to the production of a product or delivery of a
service (Sahney, Banwet and Karunes, 2004; Wicks and Roethlein, 2009). The second definition
goes in line with conformance to specifications and conformance to requirements. But as
conformance to specifications and requirements can both be associated with the term attributed
to the characteristics or production, their definition is as well quite vague. The term
characteristics or production is also subjective and open for interpretation similar to
specifications and requirements, which depending on the industry, point of view, and cultural
background can differ. Even if Sahney, Banwet and Karunes (2004) added a third dimension
besides customer and product, namely service, to the quality discussion, their definitions are still
rather vague and imprecise, leaving room for interpretation.
It is fair to say, that among its various definitions, there is no definite definition of quality as
every scholar defines it differently for their respective field and purpose. Quality can best be
understood if one recognizes its contradictory meanings as they lead to different methods and
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different practical outcomes. It is just not possible to generalize and say there exists a universal
definition of quality. That is why a definition of quality should rather be tailored to its own
purpose and goal as one cannot fit every opinion and perspective into a single definition,
because of its relative and elusive nature, as it varies across/within industries, customers,
cultures and the people itself, and because the definition is never static (Sallis, cited in Tam,
1999).
As a video game is considered as a software product, a definition for product quality is
necessary and not present in the above mentioned discussion about quality yet. Scholars either
talk about the features of a product, the purpose of a product, the characteristics of a product,
the production of a product or in relation to conformance to specifications or requirements of a
product regarding the goal of defining quality as a whole, meaning only the term quality itself
and nothing else. But in all these cases scholars rather aim to provide only a definition for
quality and do not focus on product quality specifically. Therefore, literature is important which
not only has its focus on quality but product quality as well, which will be the focus of the next
chapter.
2.3. The Path to Defining Product Quality
Garvin (1984) segmented the term quality into five segments, where he suggests that most
quality definitions fall into one of those five categories, and from that derived eight dimensions of
quality which were identified as a framework to address the basic elements of product quality.
The five major approaches to define quality are (1) the transcendent approach of philosophy, (2)
the product-based approach of economics, (3) the user-based approach of economics,
marketing, and operations management, (4) the manufacturing-based approach, and (5) the
value-based approach of operations management (Garvin, 1984; Tamimi and Sebastianelli,
1996).
The transcendent definition (1) regards quality as synonymous with innate excellence which
proposes that quality is absolute and universally recognizable with an uncompromising set of
standards and high achievement. However, it is said that quality cannot be defined precisely
and is rather an unanalyzable property only recognizable through experience similar to Plato’s
discussion of beauty. Plato argues that beauty cannot be defined and only understood after the
exposure to an object which displays beauty or in that case quality (Garvin, 1984; Sebastianelli
and Tamimi, 2002; Wicks and Roethlein, 2009). However, this approach is highly subjective and
personal as it goes beyond measurement and logic (Sebastianelli and Tamimi, 2002; Wicks and
Roethlein, 2009).
The product-based definition (2) regards quality as a precise and measurable variable which
enables a more objective assessment of quality reflecting the presence or absence of
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measurable product attributes, as it is not based on preferences alone, but on measurable and
objective characteristics. Here differences in quality are considered to reflect differences in the
quantity of ingredients or attributes possessed by a product, e.g. high quality ice cream contains
a higher butterfat content (Garvin, 1984; Sebastianelli and Tamimi, 2002; Wicks and Roethlein,
2009).
The user-based definition (3) regards quality in the sense of satisfying the customer and
meeting and/or exceeding his expectations as how quality is judged lies in the eyes of the
beholder. In general, consumers have different wants and needs and the products which satisfy
their preferences best are those which they identify as having the highest quality. Therefore, this
approach is rooted in the consumer needs and preferences - the demand side. However, this
approach is highly subjective as it ignores that consumers have varying preferences and rate
quality on different characteristics (Garvin, 1984; Sebastianelli and Tamimi, 2002).
The manufacturing-based definition (4) focuses on the supply side and has its roots in
operations and production management where quality is considered an outcome of engineering
and manufacturing practices. This allows for a precise and objective measurement of quality.
Here quality is defined as conformance to requirements which relates to the degree to which a
product meets pre-defined quality standards - having an internal focus compared to the external
focus of the user-based approach. A product which does not meet its specifications is regarded
as poor quality, providing less satisfaction than one that meets the requirements. That is why
any deviation from its design specifications implies a reduction in quality and thus an increase in
costs. High quality and excellence is associated with meeting specifications and making it right
the first time (Garvin, 1984; Sebastianelli and Tamimi, 2002; Wicks and Roethlein, 2009).
The value-based definition (5) regards quality in terms of prices and costs. Here a quality
product offers performance at an acceptable price or conformance at an acceptable cost. On
the one hand, quality is regarded as providing good value in relation to costs. On the other
hand, this definition is derived from economic models, and based on the notion that consumers
consider quality in relation to price. However, this definition tends to be highly subjective and
difficult to employ as quality, which is a measure of excellence, is being compared with value,
which is a measure of worth, resulting in less-defined limits as both terms are difficult to apply in
practice and quite open for subjectivism (Garvin, 1984; Sebastianelli and Tamimi, 2002; Wicks
and Roethlein, 2009).
The use of multiple definitions for quality is of advantage as most existing definitions of quality
fall into at least one of the five categories. Nevertheless, the transcendent and value-based
approach are rather left out by Garvin (1984) as both are highly subjective and lack well-defined
limits to be applicable. Therefore Garvin (1984) focuses on the other three approaches due to
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their more suitable usage. Further, the coexistence of multiple approaches serves helping to
explain the competing view on quality between marketing and manufacturing departments.
Marketing people typically apply a user-based or product-based approach, as higher quality is
associated with better performance and improved features which increase costs. As they regard
the customer as the arbiter of quality, they care less about the proceedings in the factories,
meaning internal and more about the market, meaning external. Manufacturing people care
about the internal ongoings. Here quality means conformance to specifications where it is
important to do things right the first time. As they link poor quality with high errors and costs,
they rather expect with high quality and quality improvements cost reductions.
Because of this conflict, people and companies should consider different perspectives to
produce high-quality products. That is why the reliance on one single definition is a problem and
not a solution. One should actively shift among the approaches as a product moves from design
to market. Through market research - user-based approach to quality - the characteristics which
innate quality must first be identified. Next these characteristics must be translated into
identifiable product attributes - product-based approach to quality - and last but not least one
needs to organize a manufacturing process in order to guarantee that products are created
precisely to these specifications and requirements. All three views are necessary, because a
process that ignores one of these steps will not result in a quality product (Garvin, 1984).
2.4. The Definition of Product Quality
All five approaches of quality to define product quality share one common problematic flaw,
namely each being vague, elusive, and imprecise in describing and defining the basic elements
of product quality and not quality in general. That is why Garvin (1984) defined the eight
dimensions of quality, a well-known and a much applied framework, to establish a framework in
order to identify the basic elements of product quality and to use those eight dimensions to
explain differences among the five approaches which define quality (Sebastianelli and Tamimi,
2002). Its relevance for product quality is undeniable due to its continuous use in research in the
areas of both quality and product quality. Scholars cited in Sebastianelli and Tamimi (2002) have
applied Garvin’s (1984) framework to define product quality in diverse fields (Sebastianelli and
Tamimi, 2002).
The eight dimensions are (1) performance, (2) features, (3) reliability, (4) conformance, (5)
durability, (6) serviceability, (7) aesthetics, and (8) perceived quality (Garvin, 1984).
The eight dimensions of quality do cover a wide range of concepts. Several of them involve
measurable attributes, while others rather reflect individual preferences. Some are ascribed
characteristics of goods and others are inherent characteristics. Some are objective and
timeless, others are rather subjective and others shift with changing fashions. The eight
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dimensions’ diversity helps to explain and define the difference among the five major
approaches to quality, as every approach focuses on a different dimension of quality. Further, as
each of the five approaches defines quality differently, causing inevitable conflicts among them,
the eight dimensions, which are considered separately, help to clarify the sources of
disagreement. The focus of the product-based approach lies on performance, features, and
durability. The user-based approach focuses on aesthetics and perceived quality. The
manufacturing-approach deals with conformance and reliability. The transcendent approach and
the value-based approach were not mentioned probably due to their tendency of being
subjective and difficult to apply in practice (Garvin, 1984).
Performance (1) is regarded as the primary operating characteristic of a product. Performance
combines both elements of the product- and user-based approach. As measurable product
attributes are involved, brands can be ranked more objectively on at least one dimension of
performance. However, defining the connection between performance and quality is more
ambiguous because whether performance differences are perceived as quality differences
depends on individual preferences, as customers have a wide range of interests and needs.
This shows that performance of a product reflects its objective characteristics, while the link
between performance and quality corresponds to individual characteristics (Garvin, 1984;
Sebastianelli and Tamimi, 2002).
Features (2) supplement the product’s basic functioning. Further the same approach as for
performance can be applied to features. Features involve, similar to product performance,
objective and measurable attributes and its relationship to quality is as well equally affected by
individual preferences and the degree of importance to the user (Garvin, 1984; Sebastianelli
and Tamimi, 2002).
Reliability (3) reflects the probability of a product’s failing over a specified period of time.
Common measures for reliability are the “mean time to first failure” (MTFF), the “mean time
between failures” (MTBF) and the “failure rate per unit time”. These measures are more relevant
to durable goods than to instantly consumed products and services, as these measures require
a product to be in use for some time (Garvin, 1984; Sebastianelli and Tamimi, 2002).
Conformance (4) is the degree to which a product’s design and operating/performance
characteristics match pre-defined standards and specifications. Conformance involves both
internal and external elements. Internal is measured within the factory, where conformance is
measured by the incidence of defects, the proportion of failed units, and the amount of rework
and repair required. Externally, two common measures are incidence of service calls for a
product and the frequency of repairs which are under warranty (Garvin, 1984; Sebastianelli and
Tamimi, 2002).
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Both reliability and conformance are connected to the manufacturing-based approach to quality.
Improvements in both dimensions are regarded as quality gains as defects and failures
internally and externally are considered to be unwanted by consumers. Therefore, they are
objective measures of quality as they reflect less individual preferences compared to
performance and features (Garvin, 1984).
Durability (5), a measure of product life, consists of economic and technical dimensions. In
terms of the technical dimension, durability is seen as the amount of use a customer receives
from a product before it physically deteriorates or must be replaced. Considering the economic
dimension durability becomes more difficult to interpret when adding repair, as the product life
varies with changing economic conditions. Meaning, durability becomes the amount of use the
customer receives from a product before it breaks down and needs to be repaired or even
replaced. Here each product failure is weighed against the expected costs, personal
inconvenience and time, future repairs against investment and operating expenses of a newer
and hopefully more reliable model of the product (Garvin, 1984; Sebastianelli and Tamimi,
2002).
Durability suggests that it is closely tied with reliability. A frequently failed product is likely to be
discarded earlier than a more reliable product. Frequently failed products will face higher repair
costs, that is why the purchase of a new model will seem more reasonable and desirable.
Another suggestion is being careful with interpreting durability figures. An increased product life
may not be the result of technical improvements or the use of longer-lived or better materials,
but rather due to the underlying changing economic environment (Garvin, 1984).
Serviceability (6) is the ease, speed, courtesy and competence of repair. Consumers are also
concerned about the elapsed time before service is fulfilled, the timeliness of service
appointments, the dealings with service personnel, the frequency of failed service calls or
repairs to resolve outstanding problems, and not only about a product’s break down. Some
variables can be measured objectively, while others reflect subjective and personal standards
and opinions of what represents acceptable service (Garvin, 1984; Sebastianelli and Tamimi,
2002).
Aesthetics (7) refers to the fact of how a product looks, feels, sounds, tastes, or smells and is
therefore a matter of personal judgement. It is related to the user-based approach and is highly
subjective (Garvin, 1984; Sebastianelli and Tamimi, 2002).
Perceived quality (8) is regarded as subjective as the assessment of aesthetics and is as well
related to the user-based approach. The quality of a product will be evaluated less on their
objective characteristics and attributes than on indirect measures like their image, brand name
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or advertising, because consumers do not possess all information about a product’s attributes,
therefore they rely on indirect and personal measures (Garvin, 1984; Sebastianelli and Tamimi,
2002).
The eight dimensions to define product quality are important for firms as they can compete on
the basis of quality in several ways and do not need to follow and pursue all eight dimensions at
once. Instead they can select those dimensions which call for special attention and single out
unnecessary ones, following a segmentation strategy. As quality is a complex and multifaceted
concept and term to define, Garvin’s (1984) five approaches to define quality in general and his
eight dimensions to define product quality are key to understand and use quality from different
perspectives, establish a focus, and avoid confusion about its definition and usage. It is
important to think about how quality changes when a product moves from the design and
concept to the market and launch stage. During this process, one should take multiple
perspectives concerning quality into account and learn to work with and to devise them into
something valuable and useful. After focusing the attention on one or more quality dimensions,
the market must be closely researched and examined for this quality dimension and the
organization needs to support this quality focus and tailor its resources and process towards it.
Having successfully adopted this approach can result into cost savings, customer satisfaction,
market share gains, and profitability (Garvin, 1984).
Garvin’s (1984) framework of the five approaches to define quality in general and his eight
dimensions to define product quality provide the most concrete and precise definition for quality
and product quality. What makes Garvin’s (1984) definition stand out, is its nature of adapting to
changes due to its multiple definitions and perspectives. He takes different fields and
perspectives regarding quality into account to provide a framework, which users can adapt and
tailor for their own purposes in their respective time and field and further even extend it. It is not
a static but rather a flexible framework adjusting to a user’s point of view, purpose,
circumstances, and time. Nevertheless, Garvin (1984) mentions that there is still a clear need
for more precise definitions and measures of product quality because of its difficulty to define.
Moreover, taking into account multiple dimensions of quality and the different meanings of
quality regarding different industries, people and culture, will help to shed more light into
defining quality and product quality for one’s respective field (Garvin, 1984). However, because
of its elusive and evolving nature, there will always be an open research gap and never be a
definite definition of quality present as it changes over time and with the people, culture, and
industry. Like Sallis (cited in Tam, 1999) said “quality cannot stand still. The definition is never
static. Today’s high quality may be tomorrow’s poor quality” (p. 221). That is why one will rather
make a contribution to the definition of quality with his own interpretation in one’s field and own
purpose by taking other definitions into account like Garvin’s (1984), expand on them by
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applying their framework and one’s own framework, which opens up a new discussion about
quality and provides new and innovative insights for the term quality.
2.5. Definition of Cycle Time
After providing the basics to understand quality and product quality, the second part will
introduce cycle time and acceleration and will discuss the relationship between cycle time and
quality. This part focuses especially on the association between cycle time reduction and the
effect on quality. First, an overview of different definitions for cycle time will be given. Next, the
topic of cycle time reduction will be introduced, giving reasons for its importance and defining it.
The third part focuses on the relationship between cycle time reduction and performance
outcomes and discusses the divers findings in this research field. The fourth part discusses
current and new findings about the relationship between cycle time reduction and performance
outcomes. Finally, the last chapter will focus on the relationship between cycle time reduction
and quality and present the research gap.
Scholars use diverse terms when they talk about speed in development in general, like
development cycle (Collier and Collofello, 1995), innovation speed (Kessler and Chakrabarti,
1996),

speed-to-market (Bayus, 1997), development cycle time (Gupta and Souder, 1998),

time-to-market (Calantone and Di Benedetto, 2000), duration of an organizational process
(Dibrell, Davis and Danskin, 2005), or development time (Langerak and Hultink, 2006). All those
definitions represent how fast an idea moves from a concept to a product in the market (Chen,
Reilly, Lynn, 2012). Chen, Reilly and Lynn (2005) point out that in some studies different terms
have similar meanings, whereas in other studies the same term has different meanings. One
reason for this inconsistency is the divergent opinion about the starting and end point for the
development of a product. That is why, depending on the starting point used, even a single term
can have different meanings. The most commonly used term cycle time (Chen and Kleiner,
2001; Dibrell, Davis and Danskin, 2005; Harter, Krishnan and Slaughter, 2000; Jordan, 1993;
Langerak, 2011, Stalk, 1988) was introduced by Stalk (1988), who defined it as the time
required to complete a repetitive organizational task or the duration of an organizational
process. However, cycle time is often used and defined differently depending on the purpose
and goal of the research.
Langerak (2011) uses the term cycle time in combination with other terms in the respective field
he is doing research in, like product development cycle time, NPD (New Product Development)
cycle time, or fuzzy front end cycle time (Eling, Langerak and Griffin, 2013) to define cycle time
for that specific research field, as cycle time itself is rather the basic term. Collier and Collofello
(1995) distinguish between manufacturing and marketing people to define cycle time.
Manufacturing people would refer to cycle time as the process of design, development and
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manufacture, whereas marketing people regard it as the development time from starting the
development phase to the manufacturing release. A slightly different definition is given by Chen
and Kleiner (2001) who define cycle time as the time from the identification of a customer’s
need until the customer’s receipt of payment for the finished product. Finally, Dibrell, Davis and
Danskin (2005) illustrate cycle time in the retail context. There cycle time refers to the time it
takes for a customer’s order to be process and fulfilled. All these examples show how cycle time
differs in its usage depending on its research context.
The definition for cycle time which is derived from several research papers and will be used for
this research paper is the time to develop the product (Harter, Krishnan and Slaughter, 2000),
i.e., the elapsed time between the start of the design with idea generation, conception and
definition of the product, next prototyping, testing, rework and finally the commercialization of
the product, meaning the introduction of a new product in the marketplace until the final
acceptance of the customer (Chen and Kleiner, 2001; Chen, Reilly and Lynn, 2005; Collier and
Collofello, 1995; Gupta and Souder, 1998; Harter, Krishnan and Slaughter, 2000; Jordan, 1993;
Kessler and Chakrabarti, 1996; Langerak, 2011; Langerak and Hultink, 2006).
2.6. Cycle Time Reduction
A primary goal, which most organizations have in common, is releasing high quality products as
fast as possible (Collier and Collofello, 1996), because high quality products are essential for
attaining a competitive advantage (Hendrick, Carter and Siferd, 1996). It is believed that the
speed for the development of a new product is likely to affect product quality (Lukas and Menon,
2002). Therefore, many organizations aim for the reduction of development time and an
increase in product development efficiency, productivity, and product quality. But only simply
reducing development time does not automatically improve all other areas. Time reduction
efforts should always maintain high levels of quality in both process and product quality (Collier
and Collofello, 1996; Langerak, 2011). Starting in the late 1980s through the 1990s and up until
today, time has been a major focus point regarding strategic advantage, survival, and window of
opportunity (Hendrick, Carter and Siferd, 1996).
The acceleration of product development and operations became popular, especially in
industries with shortened product life cycles, as firms believed that being fast and speeding up
development of new products will facilitate and increase the likelihood of first-mover strategies
and reap pioneering advantages. But even if firms recognized the importance of accelerating
development time to increase the likelihood of building a competitive advantage, this does not
necessarily guarantee success and long-term rewards. First-mover advantages, which depend
upon the cycle time of its followers, can easily be reduced by a fast imitation strategy of the
follower (Kessler and Chakrabarti, 1996; Langerak, 2011). Hence, time is pivotal at today’s
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marketplace due to shorter durations of windows of opportunity and product life cycles, putting
more pressure on organizations to stay competitive (Calantone and Di Benedetto, 2000). This
leads to the decision of reducing a new product’s idea-to-launch cycle time in order to cope with
shrinking product life cycles, faster technological advancement, increasing competition, and
globalization. Thus, developing a product in quicker rates leading to reduced cycle times has
become a common practice to face these challenges (Calantone and Di Benedetto, 2000; Eling,
Langerak and Griffin, 2013). Therefore, development speed will be accelerated or the time
minimized, which it takes from the initial idea generation to market introduction of the product, in
this sense applying cycle time reduction (Langerak and Hultink, 2006).
Jordan (1993) proposes three major elements of which cycle time reduction is composed.
Process focus (1) is essential, as the identification of the process is required before any
improvement can be made. Here one should not only understand the process, meaning its how
and why, but as well ensure that its existence is necessary and reflects its need for cycle time
reduction. Barrier identification and removal (2) follow after the process steps have been
identified and are understood. The process steps should be examined in order to determine the
steps which add value and which are outside of an organization’s boundaries. Next the steps
will be reviewed in terms of encountered delays and problems in the process, which are
regarded as barriers and should be minimized or removed. Cycles of learning (3) involve using
and applying the experience gained from each cycle of a process. Having shorter cycle times
offers more opportunities to learn from past experience and improve on them. However, to
benefit from cycles of learning a process cycle should apply a system of measurement and
ongoing feedback loops to make use of the lessons learned (Jordan, 1993). It is necessary to
know of which elements cycle time reduction consists, in order to successfully apply cycle time
reduction and not just use it as a means to the end.
At last, Collier and Collofello (1995) categorize six approaches of cycle time reduction, as cycle
time reduction can be used for different purposes, i.e., methods that (1) increase productivity/
performance/quality, (2) reduce rework, (3) maximize software reuse, (4) reduce software
complexity, (5) eliminate or simplify tasks, and (6) maximize task concurrency. Most companies
aim for high quality products to gain and maintain their competitive advantage. According to
Bayus (1997) one should distinguish between low and high performance level products in
combination with the market situation. Cycle time reduction of products is applicable for (a) low
performance level products facing markets with short product-cycles, declining margins, steep
development costs and weak competitors or (b) high performance level products for markets
with a long window of opportunity, increasing sales rates, flat development costs and strong
competition.
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The existing literature has discussed the relationship between cycle time reduction and
performance outcomes in most cases from the point of achieving shorter cycle times in
relationship to, e.g. performance, profitability, productivity, or success which are all related to the
first approach of cycle time reduction, namely increase productivity/performance/quality (Collier
and Collofello, 1995). Therefore, this study will focus on the first approach to cycle time as it is
mostly related to the research topic about quality. Cycle time becomes critical as product life
cycles and windows of opportunities are shrinking, global competition increasing, and
technology and customer requirements are fast-changing. It becomes even more relevant to
develop and launch products with high quality and innovation in shorter cycle times to address
new and increasing technological, competitive and customer challenges and demands
(Calantone and Di Benedetto, 2000; Chen, Reilly and Lynn, 2005; Eling, Langerak and Griffin,
2013; Griffin, 1997; Kessler and Bierly, 2002; Langerak and Hultink, 2006). That is why cycle
time reduction efforts are often closely tied to an organization’s quality improvement program in
order to increase quality (Chen and Kleiner, 2001).
2.7. The Relationship between Cycle Time Reduction and Performance Outcomes
Due to rapidly changing markets and advancement in technologies, increasing competition,
higher diversity in consumer needs and shortening product life cycles, organizations have to
adopt and react quickly to fast paced transformations (Cooper and Kleinschmidt, 1994; Eling,
Langerak and Griffin, 2013). Cycle time reduction is a method to tackle these turbulent
challenges organizations face in this fast changing environment. Especially interesting is the
effect on performance outcomes when cycle time is reduced in regard to (new) product
development. There have been studies focusing on the relationship between speed and
success for NPD projects (Cankurtaran, Langerak and Griffin, 2013; Chen, Reilly and Lynn,
2005, 2012), development speed and new product profitability (Langerak and Hultink, 2006) or
cycle time reduction and performance (Eling, Langerak and Griffin, 2013).
So far research about the relationship between cycle time reduction and performance outcomes
has shown inconsistent results and remains inconclusive. Scholars report that the available
literature produced no cohesive and consistent results, e.g. between speed and product
success (Chen, Reilly and Lynn, 2005, 2012), development speed and product profitability
(Langerak and Hultink, 2006), or NPD cycle time and performance for an entire cycle time of an
NPD project (Eling, Langerak and Griffin, 2013). Chen, Reilly and Lynn (2005, 2012) include a
list of tables of 13 empirical studies from 1995 until 2004 of the relationship between speed and
the first approach of cycle time in NPD projects, showing major differences in their results. They
point out that various approaches have been used to measure speed and that different
approaches and inconsistent definitions in this field complicate the work to find a consistent
solution. A common problem with research on speed is the difference of units in the analysis. It
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is difficult to draw a comparison between variables which are measured at the project level or at
the organizational level, as variables which are measured at one level are difficult to measure at
the other. The studies selected show that the findings between speed and success varied due to
different approaches, sample size, terms and measures, resulting in eight studies having
positive findings, four studies no significant findings and one study mixed results in their finding
(Chen, Reilly and Lynn, 2005, 2012).
In order to show the inconsistency in the research field of cycle time reduction and performance
outcomes, diverse studies which reported positive, negative and no significant results will be
shown to present an overview. Several studies attest positive results concerning the relationship
between cycle time reduction and performance outcomes/quality (see Table 3), whereas other
studies show less or no significant relationship at all (see Table 4) or even negative results in
this research field (see Table 5).
Author
Lynn, Skov and Abel (1999)

Statement
“the relationship between speed and new product success
was significant […] Increases in speed were associated with
an increased likelihood of success” (p. 445)

Chen, Reilly and Lynn (2005)

found a positive correlation between speed-to-market and
new product success

Calantone and Di Benedetto (2000)

“a significant positive correlation was found for P6 (speed to
market and product performance)” (p. 241)

Calantone, Vickery and Dröge's (1995)

found positive associations between NPD cycle time
reduction and product and market performance

García, Sanzo and Trespalacios’s found positive associations between NPD cycle time
(2008)

reduction and product and market performance

Table 3: Positive Results between Cycle Time Reduction and Performance Outcomes
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Author

Statement

Cankurtaran, Langerak and show general support that NPD speed increases success, especially in
Griffin (2013)

regards of development costs, proficiency in market entry timing and
more competitively advantaged products. Unfortunately they also report
“no significant association between speed and technical product quality”
(p. 474)

Clark and Fujimoto (1991)

found no evidence between speed and product performance

Meyer and Utterback (1995)

report no findings as well between the relationship of development cycle
time and performance

Ittner and Larcker (1997)

“direct empirical evidence on whether accelerated product development
increases performance is nearly nonexistent. […] We find little evidence
that faster cycle time alone increases performance” (p. 13)

Griffin (1997, 2002)

states that the data provided no support between product development
cycle time and product success

Table 4: No Results between Cycle Time Reduction and Performance Outcomes
Author

Statement

Chandy, Hopstaken, Narasimhan excessive speed and time reduction can be harmful
and Prabhu (2006)
Crawford (1992)

identifies sources of hidden costs regarding accelerated product
development and cycle time reduction to emphasize that
excessive speed should be considered carefully before
application or otherwise it will be far from being a good thing

Cooper and Kleinschmidt (1994)

speed is king with some caveats, meaning overemphasized cycle
time reduction is not desirable under all conditions

Smith (1999)

speed is not always the best goal. He states that an exceeding
“cut in cycle time will not do, nor will an underlying hope that
faster development will improve developer productivity” (p. 222)

Adams-Bigelow and Griffin (2005)

present negative findings in the relationship between speed and
profitability

Bayus (1997)

cycle time reduction and speed has to be measured carefully and
should not be applied excessively.

Table 5: Negative Results between Cycle Time Reduction and Performance Outcomes
Yet several other studies document different findings in this research field, which support the
point of view that excessive or really slow speed is harmful for the quality of a product. These
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studies put development speed into perspective pointing out the advantages and disadvantages
associated with increases in development speed. This leads to the finding and suggestion of an
inverted U-shaped relationship between speed and performance outcomes, as according to
them there exists an optimal development speed (see Figure 1) (Chandy, Hopstaken,
Narasimhan, Prabhu, 2006; Chen, Reilly and Lynn, 2012; Langerak and Hultink, 2006; Lukas
and Menon, 2004). Langerak and Hultink (2006) state positive findings regarding an inverted Ushaped relationship between NPD speed and new product profitability. They mention that new
product profitability increases as NPD speed decreases from high to moderate levels, but new
product profitability declines as NPD speed decreases below moderate levels (Langerak and
Hultink, 2006; Lukas and Menon, 2004). Thus, too much or too less speed will become
counterproductive for new product profitability and quality and therefore speed should have a
moderate level (Langerak and Hultink, 2006).

New Product Profitability

Optimal Point

Development Speed

Figure 1: Inverted U-shaped relationship between development speed and profitability,
adapted from Langerak and Hultink (2006)
Chen, Reilly and Lynn (2012) add another dimension to this discussion, as an inverted Ushaped relationship between NPD speed and new product success is present when
technological uncertainty and market turbulence is high but not when these uncertainties are
low. They argue that the inverted U-shaped relationship results from time-compression
diseconomies of NPD efforts (time-compression diseconomies claim that individuals and
organizations succumb to diminishing rates of return as soon as they are faced with time
pressure), as high levels of uncertainty limit the absorptive capacity and technological feasibility
of an NPD team. Thus, developing new products too fast becomes less beneficial and
expensive. Whereas under low uncertainty NPD teams are not aware of time-compression
diseconomies as they understand the technology used and the environment well (Chen, Reilly
and Lynn, 2012).
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2.8. New Findings between Cycle Time Reduction and Performance Outcomes
The previous discussion shows that there does not exist a consistent solution for cycle time
reduction and performance outcomes yet in the development of products, leaving a research
gap present. In a recent study conducted by Eling, Langerak and Griffin (2013), they mention
that organizations do not apply one cycle time reduction mechanism and technique across the
entire development process, leading to unsatisfactory results. Further, they found inconclusive
results regarding the theoretical argumentation and empirical research on the relationship
between cycle time reduction and performance when the complete cycle time is investigated for
the entire project. The reason for this inconsistency is that the actual usage of cycle time
reduction mechanisms differ across the stages of product development. So far, it is not clearly
defined which stage is most important to accelerate, or whether multiple stages need to be
accelerated, or if even all stages have to be accelerated for an increased performance.
Therefore, they suggest to apply a stage-wise perspective on cycle time reduction to explore the
relationship to performance effects. They rather investigate this relationship at the project stage
level and not on the overall project level in order to bring clarity to the question why previous
results have been so inconsistent. They analyzed cycle time reduction on the fuzzy front end,
development, and commercialization stage in a one-way, two-way and three-way interaction
effect.
Their main and most important finding is that “only a consistent acceleration of all three NPD
stages leads to an increase in new product performance” (Eling, Langerak and Griffin, 2013, p.
637). Only the homogenous reduction of cycle time on all three stages simultaneously is
associated with an increased product performance. Meaning product performance may not
improve even if the total project time is reduced, because a decreased total project time through
a faster completion of only one or two of the three project stages will not be enough and will
result in inconsistency. Further, one has to consider that even within one stage different
activities require different amounts of time to be well executed. Speeding up specific activities,
e.g. like planning activities, can increase product performance, while a faster completion of
others, e.g. concept activities, might be harmful. Therefore, cycle time reduction needs to be
kept consistent across all project level stages as cycle time reduction is an integral and clear
goal from the beginning on the monolithic level of the project.
However, Eling, Langerak and Griffin (2013) emphasize that the research study is limited to only
a single company. Even if they mention that investigating only one company ruled out
confounding firm and industry effects, their findings are not applicable for generalizability, as
larger and more cross-industry samples and studies are necessary for further testing their
approach. Further, one has to consider that their research was on a project level and not on an
organizational level regarding cycle time reduction, meaning it is unclear if their approach would
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be applicable to an organizational level. Clearly, it shows that the research field regarding cycle
time reduction continuous to progress with new approaches and results, but also reveals its
difficulties and inconsistency in finding the correct approach and method.
2.9. The Relationship between Cycle Time Reduction and Quality
Now the question is what findings are there about the relationship between cycle time reduction
and quality, as the focus of this study is on quality, especially product quality, and the
relationship to cycle time reduction and not performance outcomes in general. Research about
this relationship seems rather scarce and only a few studies were found. All studies reported
positive findings, but for drawing concrete conclusions the amount of studies and results has to
increase and especially their consistency. Even in these few positive studies inconsistencies are
present. Harter, Krishnan and Slaughter (2000) report positive results, “higher quality products
exhibit significant reductions in cycle time” (p. 462). However, their findings, that shorter cycle
times of software products recorded higher quality, were only valid in the ranges observed in
their application and research domain. Kessler and Bierly (2002) state that “there is a positive
and statistically significant correlation between process speed and product quality” (p. 7). They
even report that the relationship between speed and quality is not a trade-off, but rather of
symbiotic nature. Here fast speed facilitates product quality and increases it. But, they also
mention that due to the small sample size within their context the results face limitations.
On the contrary to Harter, Krishna and Slaughter (2000) and Kessler and Bierly (2002), Lukas
and Menon (2004) report an inverted U-shaped relationship between NPD speed and new
product quality, showing that excessive or slow speed will decrease quality and that quality will
be high or increase by moderate levels of speed. At last, Collier and Collofello (1995) mention a
software life cycle model called Rapid Application Development (RAD) developed by James
Martin, which aims at reducing software development time and increase quality while reducing
costs and deliver products faster to market. However, the RAD model is specifically aimed only
at information systems development and not applicable for product development and this study.
This discussion about cycle time and quality shows that the findings regarding cycle time
reduction and performance outcomes as well as the first approach to cycle time, namely
increase productivity/performance/quality, are not consistent yet and that a definite conclusion is
still missing. Therefore, further research is still necessary and relevant.

@29

Chapter 3. Research Design and Method
3.

Research Design and Method

In order to test the stated research question and its three sub-questions a qualitative study
setting will be applied. Qualitative studies are based on qualitative information like words,
sentences, and narratives and refers to the meaning, definition, or model of something. Further,
qualitative research refers to the essential character or nature of something, meaning they focus
on ordinary events in natural settings or naturally occurrences, to depict real life (Blumberg,
Cooper and Schindler, 2011; Miles and Huberman, 1994). Qualitative data emphasizes on
people’s lived experiences that are most suitable for studying and understanding the people’s
meaning about their events, processes, and structures of their lives. These meanings are
regarded as people’s perceptions, assumptions, prejudgments, and presuppositions and are
sued for drawing connections to their social world (Miles and Huberman, 1994). Moreover,
qualitative studies are well suited for small-scale studies and are often based on observation
and deeper and less structured interviews and are more likely to obtain unexpected information
and results. Lastly, qualitative research is normally less rigorous than quantitative research and
more relevant in its nature (Blumberg, Cooper and Schindler, 2011).
So as to show why the research design is of qualitative nature, two reasons will be given to
support the statement. First of all, the research will not be large in scale as it will focus on a
single company, namely Press Play. Second, the research aims at gathering information and
data from the people’s experience and thoughts in Press Play about past and current events,
processes and structures. Next, it will be explained what type of qualitative research was done.
Here in-depth interviews were conducted with all people working at the company, as they are
less structured and more conversational. Further, the company, its employees and way of
working was observed, in order to perceive at first hand what Press Play was experiencing. As it
was not clear what hurdles and problems will come up during the study the research design is of
explorative nature. The exploration helps to develop concepts, establish priorities, and
operational definitions more clearly (Blumberg, Cooper and Schindler, 2011).
The qualitative analysis will consist of three flows of activity, which according to Miles and
Huberman (1994) underline the power of qualitative data and are seen “as the best strategy for
discovery, exploring a new area, testing hypotheses” (p. 10). These are data reduction, data
display, and conclusion drawing and verification. Data reduction (1) deals with selecting,
focusing, simplifying, abstracting, and transforming the collected data in the research. Data
display (2) will provide an organized and compressed assembly of the reduced data and
information collected in order to draw conclusions. Conclusion drawing and verification (3) will
focus on what things mean regarding the data. Therefore, regularities, pattern, explanations,
configurations, causal flows and propositions will be given for a proper conclusion and
verification of the data and conducted research (Miles and Huberman, 1994). Miles and
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Huberman (1994) present an analytical abstraction model from Carney for data reduction and
data display which serves as a method to approach the collected data. The analytical
abstraction model can be seen in Figure 2. This model will help to analyze the data gained from
the conducted interviews at Press Play, draw conclusions and connections from the interviews
and present them clearly. Based on the analysis of the interviews and the drawn conclusions, it
will serve to establish a working model to define video game quality and provide insights into the
main research question and its sub-questions.

Figure 2: Analytical Abstraction Model, adapted from Miles and Huberman (1994)

3.1. The Interviews
In order to approach and answer the research question one-to-one interviews were conducted
with Press Play employees to understand their reasoning about the research problem based on
their experience working in game development. There were two different interviews done. One
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interview asked questions to every employee at Press Play (28 in total) related to the research
topic and their work in general. The second interview was tailored to the development of their
game Tentacles: Enter the Mind (Tentacles: EtM), where only the people involved in the
development (14 in total) were interviewed. The questions asked were related to the research
questions with the focus on the development of Tentacles: EtM. The reason behind two
interviews is that Tentacles: EtM should serve as a hands-on example for this research. For
both types of interviews, the interview questions were divided into three variable sections
related to quality, acceleration of development/cycle time reduction and delays, where the last
variable turned out to be a result of the observation and discussion at Press Play and was not
thought of initially. The questionnaire was created while working at Press Play.
The interviews were conducted over a period of two months, namely in May and June 2014.
One thing to point out is the progress with the interview questions. During the time an interview
format was created which consisted of five parts. The first part is the introduction part about
quality in general, the second part focuses on the development process, the third part about
delays, the fourth part about acceleration and the last part consisted of a closing question to end
the interview. This format was applied to all interviews regarding the research topic and their
work in general and to their game Tentacles: EtM1. During the course of the interviews it has to
be noted that questions in the format were sometimes rephrased or the wording changed, if the
question was not clear on first glance or was misunderstood, dropped because of redundancy
or a new one added as the answers provided new insights, which had not been thought of
beforehand. In the case of added questions, this was done to ask about a variable in one part of
the format more in detail, in order to get more insights.
According to Blumberg, Cooper and Schindler (2011) qualitative interviews can be distinguished
into three different approaches, namely structured, semi-structured, and unstructured. During
the interviews all respondents are always asked exactly the same questions with the same
wording. Structured interviews have a very detailed interview guideline which is similar to a
questionnaire in quantitative studies. Semi-structured interviews start in general with specific
questions but allow the interviewee to talk more freely about his own thoughts throughout the
interview. Unstructured interviews may not have any specific questions to be asked and usually
start with a respondent’s narrative. As pointed out previously the research design is of
exploratory nature which is in most cases applied by semi-structured or unstructured interviews.
Regarding these aspects, semi-structured interviews were done. The intention was to present
the interviewee specific questions right from the beginning and let him speak freely, similar to a
discussion and talk, in order to understand what he is thinking about the topic and questions
1

The results of the analysis of the interviews is available upon request.
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asked. Therefore, the interview did not follow a detailed interview guideline as in a structured
interview or no guideline or specific questions at all as in a unstructured interview (Blumberg,
Cooper and Schindler, 2011). It happened that within an interviewee’s response questions,
which were not initially planned, were asked to follow up on the respondent’s thinking. This
helped to provide more and new details and information about the topic. Further, in the appendix
one can find CONFIDENTIAL (see Appendix A).
The interviews were separated in four different analyses and these analyses were divided
between general and Tentacles: EtM. So in total eight different analyses were done. The first
was for quality, second for development process, third for acceleration and the fourth for delays.
A second coder analyzed the results of the interview analyses to ensure that the analyses were
in line with the interviews and to avoid misinterpretation of the answers of the employees. It
occurred that the second coder discovered misinterpretations of the answers which lead to
wrong analyses and also different results. Therefore, changes were made to be in accordance
with the interviews and avoid falsifying or alter the results. In most of the cases, the second
coder came to the same results as the analyses showed, but was needed to guarantee correct
analyses and results, which was accomplished. The next chapters will discuss the analyses
more in detail and draw conclusions from it related to the research topic.
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4.

Quality for PC and Video Games

In this chapter the first sub-question will be answered and used as an input to guide the
research process, namely “How is quality defined for video games and what are the main
drivers for its definition?”
A proper definition of quality for PC and video games does not exist yet as pointed out earlier.
Therefore conducted interviews at Press Play, a PC and video game developer, shall provide
insights in how developers think about quality of PC and video games and establish a quality
model for it. The analysis of the interviews and its questions was done in several steps
according to the ladder of analytical abstraction (Miles and Huberman, 1994). Additionally, the
analysis pattern is always the same for each question and analysis topic. The interviews were
written down and the interview text served as the analysis material. Next, the interview answers
were scanned for its relevance for the topic quality and the relevant questions were selected
which are used for the analysis. Then, the answers of the selected questions were separated by
identified themes and topics and a rating scheme was developed to cluster the data and
answers according to their themes into a quality category. Each category was symbolized with a
different color to distinguish the answers and be able to identify the amount of answers given for
each category to see what the most important categories for quality are. At the end it came
down to 12 clearly identified categories. The categories were the following:
Presentation (46%, 13 out of 28 people), Gameplay (54%, 15 people), Immersion (54%, 15
people), Enjoyment (61%, 17 people), Sound (18%, 5 people), Story (25%, 7 people),
Polishing (36%, 10 people), Subjectivity (11%, 3 people), Coherence and Balance (25%, 7
people), Innovation (18%, 5 people), Comprehension (18%, 5 people), and Intention (11%, 3
people). Out of all the 12 categories five categories were selected to be the most important ones
and the others dropped. After having selected the most important categories a quality model
was developed. Therefore, the data was synthesized and integrated into one framework in
combination with Garvin’s (1984) model of product quality to create a product quality model for
PC and video games and connect it to video games.
In Table 6 the first row shows the major quality categories as defined by Garvin (1984), which
represent the overall quality category into which each element below is connected to. Next the
second row represents the basic elements of product quality which all belong to one or more
than one of the major categories. This setting is fixed as it is based on Garvin’s (1984) product
quality framework. So the main idea was to link the found quality categories of video games to
six of the eight basic product quality elements as two were excluded due to no fit with the five
video game quality categories. The last row shows mandatory elements of video game quality
which belong to one or several basic quality elements.
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User-Based-Approach

Product-Based-Approach

Aesthetics

Performance

Features

Durability

Presentation

Immersion & Enjoyment

Gameplay

Immersion,
Enjoyment &
Polishing

Manufacturing-Based-Approach
Reliabiltiy

Conformance
Polishing

Table 6: Product Quality Framework for PC and Video Games
Presentation, which is based on the artistic (art/visual/aesthetics) and technical (graphics,
animation) side of video games, belongs to the element of aesthetics, as it refers to how
products look, in this case how the art style, graphics or animation of a video game are.
Gameplay, which is based on the playability of the game, solid and tight controls, belongs to
features, as features supplement the product’s basic functioning, if a video game functions and
plays well it is due to a solid game mechanic.
Immersion, which is based on the player experience, includes keeping the player focused and
engaged, making him want more so that he continues playing, provoke and trigger the player’s
feelings, making him care about the characters and world, belongs to two different categories,
namely performance and durability. Enjoyment, which is based on fun and entertainment of the
game and that the game needs to be fun and entertaining while developing, testing, and playing
it during development, belongs to the same two categories. For immersion and enjoyment
performance defines the primary operating characteristic of a product, in the sense that the
game delivers fun, entertainment, and a great gaming experience to the player, where he feels
engaged and his interests, preferences and needs being satisfied, meaning the game performs
well. As performance belongs to the product- and user-based approach, immersion and
enjoyment have a two color appearance as they are placed between two major categories.
Immersion and enjoyment belong as well to durability as it measures product life. In this sense
immersion and enjoyment of a game determine the durability. The better they are the more the
player will keep playing the game before it starts to deteriorate when the point of saturation is
reached. In case the player feels not immersed into the game or does not enjoy it, he will not
play for long and the durability of the game is rather short or will decrease quickly.
Polishing, which is based on technical issues which include bugs, framerate, breaks, crashes
and fixing these issues to improve quality, belongs two three different categories namely
durability, reliability and conformance. For polishing, durability refers to the technical side of a
product, meaning durability becomes the amount of use the customer receives before the
product breaks down or needs to be repaired. Regarding video games if the game is well
polished, so that bugs, crashes, framerate problems, and tearing are reduced to zero, the
durability of the game lasts longer. In case crashes or break downs occur the durability
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becomes disrupted and in case of bugs, framerate or tearing issues the player has to wait for
patches, which repair and fix the problems causing the durability to decrease each time.
Reliability reflects the probability of a product’s failing over a specified period of time. In this
sense it refers to the previous mentioned sentence that bugs, crashes, framerate problems, and
tearing are reasons for a video game’s failing and can only be resolved by patches.
Conformance is the degree to which a product’s design and operating/performance
characteristics match pre-defined standards and specifications. In this case polishing combines
both internal as well as external elements. Internally, it refers to the reasons of problems and
failures of the game, the number of problems and amount of rework required to fix the issues.
Externally, it refers to the amount of complaints received by players and press about technical
issues and the bad performance of the game regarding pre-defined standards and
specifications.
The analysis shows that product quality for PC and video games does not specifically consist of
one element or one category to define it, which goes in line with the theory mentioned like
Garvin’s (1984), that it is not possible to assign quality to one element or category due to its
elusive and complex nature. Product quality for PC and video games proofs this point as it is
rather defined by several elements and categories generating a combined effort of several
quality aspects to define it. The major and basic categories are essential to define product
quality for PC and video games as a framework and not only take single elements into
consideration. However, for PC and video games the mandatory product quality category
displays the most important elements, as they define and represent the essence of a video
game and its quality. Without them a game could not work and quality would not exist.
The importance of the mandatory quality categories for video games based on the analysis of
the interviews goes also in line with found literature. Cremin (2012) points out that pleasure and
immersion are often found in video game analysis regarding quality and are important aspects
for it, supporting the findings of enjoyment and immersion. Further, he mentions that “quality of a
video game is often judged according to how playable it is” (p. 74), which shows the importance
of gameplay and polishing for a video game next to immersion and enjoyment as well. González
Sánchez et al. (2009) also strengthen the importance of playability as quality of video games.
However, in their sense playability’s main objective is to provide fun and entertainment, meaning
enjoyment, for the player. Taking into account that Cremin (2012) as well as González Sánchez
et al. (2009) emphasize on the importance of enjoyment for quality of video games supports the
findings of the interviews, where enjoyment, which is a combination of fun and entertainment,
was the category with the highest percentage (61%) and the quality category most employees
mentioned. The question which remains now is, what does enjoyment stand for in PC and video
games?
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4.1. The Flow Theory - A theoretical Model for Enjoyment
Mihaly Csikszentmihalyi (1975) developed the Flow Theory model when he was trying to explain
happiness and found flow instead (Chen, 2006). Flow is an optimal state of mind where
individuals experience the feeling of complete focus in an enjoyable activity in which they are
highly motivated and engrossed in (Chen, 2006; Fullagar, Knight and Sovern, 2013). In a flow
state the person is fully absorbed by an enjoyable activity, during which an absence of
distraction, a distorted perception of time, the merge of action and awareness and an exclusive
and intense concentration on one task is happening to perform the activity. This leaves flow as
an intrinsically motivated state of self-determination in which the individual performs the activity
for his own good and not for extrinsic rewards (Fullagar, Knight and Sovern, 2013).

Figure 3: The Flow Theory Model, adapted from Csikszentmihalyi (1975)
The main purpose of flow is that the activity presents high levels of enjoyment for the individual.
This flow zone is know as “the Zone” by gamers, in which the activity needs to reach a balance
between the skills of the individual and the challenge of the activity, in order to maintain the
individual’s flow experience (see Figure 3) (Chen, 2006). If the challenge is higher and
exceeding the skills which are low, the activity results in stress and becomes overwhelming
generating anxiety. In case the skills are higher, but the challenge is still more demanding for the
skills, the activity experienced results in worry. If the challenge is high, but the skills are
exceeding the challenge, the experience will result in boredom. However, the state will fade into
anxiety if the skills are too high and the challenge is low (Chen, 2006; Csikszentmihalyi, 1975).
So the fuzzy safe zone, where the activity is not too challenging or too boring creates the perfect
flow, resulting in enjoyment for the player. Then the player will be completely immersed in the
video game in which he, during this experience, will lose track of time as well as forgot all
external pressures. Therefore, a high quality video game will provide the perfect flow experience
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to the player which will result in high levels of enjoyment and fulfillment (Chen, 2006). In order to
create a flow, Schell (2008) states that clear goals, no distraction, direct feedback and
continuously challenging the player are the necessary key components to create an activity
which puts the player into a flow state. In this sense, the flow theory describes how important
enjoyment is for video games, what enjoyment means for a game and how it is created and
obtained in a video game to reach a satisfactory level of quality for the video game and the
player. In the appendix one can find a description how the flow theory was applied to a video
game (see Appendix B).
4.2. Quality Analysis for Tentacles: Enter the Mind
A second analysis for quality for video games was done based on Press Play’s video game
Tentacles: Enter the Mind. It should serve as a hands on example and show how developers
would think about the quality aspect regarding their own games and not only in general. The
analysis was done in the same way as for the general part. The difference is that only the
employees who have worked on the game were interviewed (14 people) and that the questions
in this interview were adjusted regarding the context and purpose of their game Tentacles: EtM.
The same quality rating scheme as for the general interview was applied to see the differences
and similarities.
Presentation (36%, 15 out of 14 people), Gameplay (86%, 12 people), Immersion (7%, 1
person), Enjoyment (41%, 6 people), Sound (21%, 3 people), Story (7%, 1 person), Polishing
(7%, 1 person), Subjectivity (0%, 0 people), Coherence and Balance (29%, 4 people),
Innovation (0%, 0 people), Comprehension (0%, 0 people), and Intention (0%, 0 people) were
found as categories for quality. Compared to the analysis of quality for PC and video games in
general the differences are quite remarkable. Four categories were not mentioned at all and
immersion and polishing which were considered as important in general were seen as less
relevant for their own game. The comparison can be seen in Table 7.
Presentation
Quality in General

Tentacles: EtM

Gameplay

Immersion

Enjoyment

Polishing

13 people

15 people

15 people

17 people

10 people

46%

54%

54%

61%

36%

5 people

12 people

1 person

6 people

1 person

36%

86%

7%

43%

7%

Table 7: Quality Comparison between Quality in general and Tentacles: EtM
Further, two new categories appeared namely user interface (21%, 3 people) and dislike F2P
(Free-to-Play) (21%, 3 people). When asking them about the quality of their own game, they
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mentioned that the user interface is very important for the quality of their game and some even
mentioned that they disliked the fact of developing a F2P game, which lowers the quality of the
game. This latter comment is however very subjective as some developers just do not like F2P
games and regard them as lower quality game in comparison to retail or full price games.
Nevertheless, the question remains why the five mandatory quality categories differ so much
and why even a new category was introduced?
The reason is that the perspective on quality is completely changed. For quality in general, the
employees answered how they think in general about game development and quality for a video
game and what are important aspects in their view. Thereby, every employee has a different
opinion and taste about video games in general which reflects on the answers regarding quality.
However, for their own game the answers are not general anymore as they answer specifically
about one game only and as a team. As they developed the game not as a single person but as
a team, they had to define the core quality aspects of their own game out of several opinions. In
this case, gameplay was regarded as the most important quality aspect for Tentacles: EtM
followed by enjoyment for the development. What this shows is that it is very difficult to
generalize what is/are the most important quality aspect(s) for a PC and video game as it comes
down to two things, namely perspective and the kind of game. First, quality differs if you analyze
it from a user perspective or if you analyze it from a developers perspective as seen on the
example of Tentacles: EtM. Second, quality differs for what kind of game you develop. As
Tentacles: EtM was heavily focused on its gameplay, also due to its F2P nature, gameplay was
regarded as the most important quality aspect. In comparison, if a studio develops a game
which heavily focuses on its story, e.g. The Last of Us from Naughty Dog, then story would be a
much more important quality aspect as seen in Tentacles: EtM.
At last, the employees were asked if they are satisfied with the quality of the game so far and
79% (11 people) answered that they are satisfied with the quality and think that it has a high
level of quality for a F2P game. However, three employees did not specifically say if they like the
quality or not. Rather they mentioned things they like about the quality and things they dislike
about it instead of saying the quality is high or rather low/mixed.
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5.

The Development Process of PC and Video Games

Every developer studio has the goal to achieve the best quality for its video games. What
defines and shapes the quality of video games are not only single aspects or elements, but
generally speaking the development process. In order to answer the second sub-question “What
are the circumstances under which cycle time reduction is applicable in game development?” it
is necessary to understand the role of the development process for cycle time reduction and
quality and not only to focus on the relationship between them. The reason is that the
development process provides the framework for acceleration and quality, influences both
variables, and is a key aspect which determines the speed, but most of all the level of quality.
Here, quality, a performance outcome, and cycle time reduction/acceleration, a management
process, are both realized through and within the development process and are part of it.
Therefore, the interviews helped to show what role the development process plays for the
quality of video games, as it is relevant to understand how the development process for PC and
video games works, what steps/elements it consists of, and how important it is for a video game
to achieve a high level of quality.
5.1. Comparison of different PC and Video Game Development Processes
Bethke (2003) describes what a development process of PC and video games in general should
look like as seen in Figure 4.

Figure 4: Development Process for PC and Video Games, adapted from Bethke (2003)
However, it is difficult to generalize such a process for every video game development. For sure
his development cycle has aspects several studios might use, but in reality every studio creates
its own cycle and steps. CONFIDENTIAL at Press Play, described two development processes
from two different studios during the interview. The reason was to show how different
development processes can be. Development processes depend on the kind of game you
develop, meaning a development process for an MMO (Massively-Multiplayer-Online) game will
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differentiate from a racing game for example. Further, it also depends if you rather develop a
smaller title like a download only title, a mobile game or a AAA game. CONFIDENTIAL explained
the development process used by Press Play and the development process used at
CONFIDENTIAL. Figure 5 presents the development process used by CONFIDENTIAL, for AAA

games.

Figure 5: Development Process for AAA Games, based on CONFIDENTIAL
Compared to Bethke’s (2003) development process, this process is defined with less steps in
between. Next CONFIDENTIAL process clearly shows what the result of each step will be, which
is not visible in Bethke’s (2003). Further, each step is described as a phase which gives an
indication what the step is about. Bethke’s (2003) process is less clear and contains too many
steps. This becomes even more obvious when looking at Press Play’s process in Figure 6.
CONFIDENTIAL PARAGRAPH.

CONFIDENTIAL FIGURE

Figure 6: Development Process at Press Play
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CONFIDENTIAL PARAGRAPH

These three development processes show that each developer studio has their own definition of
the amount of steps and labeling for their development process. Even if the whole content of all
the development processes are comparable, the difference in the amount of steps and their
labeling defines the emphasis and determination of each step, which in other words influences
the development process as a whole, its management, progress, and at the end as well quality.
5.2. Analysis of the Development Process at Press Play
In order to analyze the development process at Press Play the employees were asked different
questions regarding their opinion about the development process of PC and video games. The
questions were grouped into four topics, namely (1) development process in general and how
the quality of a development process is defined, (2) what kind of factors influence the quality of
the game during the development process and the quality of a development process, (3) how is
testing done for quality during the development, and (4) what are critical milestones of a
development process for quality.
The analysis in each chapter always focuses on the categories which were regarded by the
employees as the most important aspects for a development process and for the quality of a
video game and are marked as bold. But this does not mean that the other categories are less
important. All categories are relevant for the overall development process in order to achieve a
satisfying level of quality, however, the ones which are most relevant are for each chapter the
ones selected and focused on. The essential question is for each category how do they
influence and determine the quality of a video game?
5.2.1. Development Process in General
The first topic focuses on the development process of video games in general and three
questions were asked, i.e. (1) how is a good/bad development process of a video game defined,
(2) how is quality defined of a video game during the development, and (3) which are the most
important quality aspects during the development. The analysis resulted in 14 categories based
on the answers of the employees of the three questions:
Leadership (18%, 5 people), Management and Planning (61%, 17 people), Team (29%, 8
people), Teamwork (71%, 20 people), Vision and Idea (50%, 14 people), Goal and Direction
(18%, 5 people), Working Environment (64%, 18 people), Development Stages (25%, 7
people), Testing (29%, 8 people), Personal Feeling (46%, 13 people), Technology (11%, 3
people), Game Design (32%, 9 people), Time (21%, 6 people), and Budget (7%, 2 people).
For management and planning it is most important to have properly defined milestone phases to
set clear borders and “utilize and balance the skills of the employees and put them into the right
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position” CONFIDENTIAL. These two aspects are essential for quality, because putting the right
people on the right project and position is important to not demotivate them. A manager must be
able to see and use their full potential so they can achieve the best quality possible. Milestones
are a must for every development process so employees can track their progress, feel a sense
of accomplishment, but especially they help to define critical quality aspects which need to be
accomplished for each milestone phase to ensure and be aware of the level of quality which has
been reached until this point.
For teamwork, good communication and discussions among the team members to talk about
ideas, problems, provide feedback or talk about the planning is key for good quality. Bad
communication, miscommunication, few discussions, and feedback will influence quality badly
as teamwork is obviously lacking. That is why, “peer reviews like talks and discussions with
other employees are important to get others’ opinion about your work” CONFIDENTIAL. It is most
important that everyone works together and cooperates as good as possible, otherwise quality
will suffer.
For vision and idea it is most important for quality that the team commits to and believes,
embraces, and shares the vision and ideas of the game. The team must have an idea where the
project is heading with this vision and “must believe in the game for being a good game and
must have a vision they believe in” CONFIDENTIAL in order to achieve the best possible quality.
Otherwise changes will always occur and the game is just heading towards limbo.
For working environment, it is most important that it offers freedom, not set tight orders and be
open for debates and discussions, so that employees can be creative, think outside the box and
have fun. These aspects foster quality for the development of a video game and Press Play
does offer these aspects as the studio directors encourage this. CONFIDENTIAL, mentions an
interesting fact about the working environment at Press Play, which CONFIDENTIAL thinks
stands out. He likes the fact that “the studio directors just walk around the offices and ask if they
can play the games and give feedback. There is a real contact between the management,
developers and the product. This activity what Press Play does is nowhere formalized or
defined. It is tailored to the studio only”.
In the appendices C, D, E, and F additional aspects are listed for all four categories mentioned,
which are as well relevant for the development process in order to achieve a high level of
quality.
5.2.2. Factors influencing the Development Process and Quality
The second topic focuses on factors influencing the development process of video games and
two questions were asked, i.e. (1) what factors do influence the quality of the development
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process and (2) what factors do influence the quality of the game during development. The
analysis resulted in 15 categories based on the answers of the employees of the two questions:
Leadership (18%, 5 people), Management and Planning (50%, 14 people), Team (54%, 15
people), Teamwork (61%, 17 people), Vision and Idea (29%, 8 people), Goal and Direction
(11%, 3 people), Working Environment (32%, 9 people), Development Stages (14%, 4 people),
Testing (11%, 3 people), Personal Feeling (29%, 8 people), Technology (25%, 7 people), Game
Design (29%, 8 people), Time (39%, 11 people), Budget (29%, 8 people), and external partner
(14%, 8 people).
The selected four categories influence the development process and quality of a video game the
most. But how do these categories influence the development process and quality exactly? For
management and planning it is quite simple, namely good or bad management and planning
causes the highest influence. If a process is not well managed and planned it will ruin the quality
completely. In terms of team the skills of the team members are most relevant, because if the
team is lacking necessary skills and cannot deliver on what is promised, quality will either suffer
due to poor execution or the game has to change according to their level of skills. For teamwork
good/bad and open/closed communication and discussions will always have the highest
influence on the development process and quality. At last, time is always crucial for
development and (not) having enough time available influences the development process and
quality as time often determines what can be done and what still must be done.
In the appendices G, H, I, and J additional factors are listed influencing the four categories and
at the end the development process and quality as well.
5.2.3. Measuring and Testing
The third topic focuses on one question regarding measuring and testing for quality of the game
during development. Based on this question the analysis resulted in three categories based on
the answers of the employees:
Internal Testing (93%, 26 people), external testing (79%, 22 people), and personal feeling
(71%, 20 people). Here all three categories are equally important, but the most important one is
internal testing for a developer studio.
Testing is first done in-house by the employees itself and ensures that the employees like what
they test. If they do not, then it is a sign that quality is still lacking and needs improvement.
Therefore, employees are watched while they play the game and their responses and reactions
measured. This helps to receive feedback from other colleagues about one’s work and have
discussions about the game itself and the level of quality. But it is also done for discovering
bugs and technical issues before showing it off to third parties. Further, if they are satisfied with
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the quality of the game so far, external testers are involved. This helps to get outsiders’
perspectives on the level of quality and test for bugs and technical issues of their game as
developers tend to get less objective with their own game over time and see their work only
from their perspective. Therefore, external testers are invited to the studio, CONFIDENTIAL
which test for fun, design and technical quality, and press reviews help to get a sense of the
level of quality of the game. Finally, personal feeling is also involved into testing. Here, the
employee itself tests his work by himself first and rates it based on his gut feeling, intuition, own
taste, comparison to previous projects or other competitive titles. When he is satisfied with the
level of quality he will show it to other colleagues and let them test his work, which will start
internal testing. This is done to avoid presenting bad quality to others and ensure one’s own
quality of work, and not ruin your reputation.
5.2.4. Critical Milestones
The fourth topic focuses on one question regarding critical milestones for quality of the game
during development. The analysis resulted in eight categories based on the answers of the
employees:
Explore (32%, 9 people), Define (7%, 2 people), Create (39%, 11 people), Execute (25%, 7
people), Polish (25%, 7 people), Bugfixing (14%, 4 people), Microsoft Milestones (11%, 3
people), and Personal Feeling (50%, 14 people). Personal feeling is excluded as the answers
were too subjective and rather represent singular personal opinions. Therefore, the two most
important ones were selected.
During the exploring phase proof of concepts, initial vision and prototypes of the game idea are
developed which defines the path and direction for the game, as “seeing and playing the very
first gameplay prototype is a critical milestone. If you can see something in there in which you
can believe in than you are on the right path” CONFIDENTIAL. In case you do not feel confident
and satisfied with the quality during this phase than you should either make improvements or
cancel the project completely. If a game has potential and quality will be defined in the exploring
milestone. Therefore, it is critical for the progress of the game to come up with something
everyone in the team is convinced of and not lacking of quality right from the beginning.
Create is the most important milestone as it is the last milestone before going into production.
This milestone determines what you will be working with before starting with production and
needs to show if the game is fun and works. Therefore, the main content and features need to
be integrated and locked down, and especially the scope settled. An important result during the
creation phase to prove the level of quality is the vertical slice, which shows game idea,
gameplay, content, features, and scope. The “vertical slice is important as the team will always
go back to it and as it is the first thing you will show outside of the team. If you have a good
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vertical slice than external pressures will back off and give the team an impression about the
game and shows that they are in good shape” CONFIDENTIAL. Often the vertical slice decides if
the project gets green light to continue and start production. That is why the quality has to be
nailed there. Otherwise the game will either be canceled or changes/improvements have to be
made in order to be allowed to continue. A detailed description of what the vertical slice is can
be found in appendix K.
5.3. Result for Development Process at Press Play
An interesting fact mentioned by some employees is their point of view regarding
CONFIDENTIAL PARAGRAPH.

Further, when analyzing the development process of their game Tentacles: Enter the Mind, the
factors which were most important for the development process and the quality were
management and planning (86%, 12 people out of 14) and gameplay (50%, 7 people).
Gameplay was important as the controls/core mechanic, the movement of the character, and
the feeling of the game were most critical for the development. The gameplay should be fun and
entertaining for the players as it is one of the most important aspects for F2P games. The factor
influencing the development process and quality the most was the platform change from
android to windows (64%, 9 people). In case of their own game, management and planning,
which is the most important aspect of the development process, supports the results of the
general analysis. However, when analyzing the game itself opinions deviate and differ from the
general analysis as gameplay plays a much more significant role for the development process
of their game than other aspects and that the platform change is the factor influencing the
process the most. This shows how difficult it is to define and generalize the most important and
influencing factors of the development process for a game and in general.
The analysis shows that every studio has their own adapted development process and it is
rather difficult to generalize a development process. Even if they have parts in common, each
does differ depending on the studio, size, skills, and experience of the team and especially the
specific kind of game which is to be developed.
Development Process in General

Factors influencing the Development Process

Teamwork

71% Teamwork

61%

Working Environment

64% Team

54%

Management &
Planning

61% Management &
Planning

50%

Vision & Idea

50% Time

39%
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Table 8: Results of Analysis for Development Process of PC and Video Game
In case of Press Play the aspect which is most important for the progress, the quality of the
development process, and the quality of the game is teamwork, while also having the highest
influence on both as seen in Table 8. Management and planning is considered as second most
relevant category for the development process in general and as well for their game Tentacles:
EtM as it is needed to guide the team and game, keep track of time, show what to focus now
and next, and be able to adapt to changes. These two categories determine the level of quality
for the game and the development process the most and at the end play a huge influence if
acceleration during the development process is possible or not.
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6.

Acceleration of PC and Video Game Development

The previous chapter explained the importance and role of the development process for
acceleration and quality. In this chapter, the second sub-question will be answered and used as
an input to guide the research process, namely “What are the circumstances under which cycle
time reduction is applicable in game development?”.
As pointed out, earlier findings regarding cycle time reduction/acceleration and performance
outcomes to increase productivity/performance/quality are not consistent yet and further
research is still ongoing to find a definite answer to this research gap. This part will show if
acceleration is possible for video game development and under which circumstances it is
applicable. Each employee of Press Play was asked one question regarding acceleration,
namely how quality is affected if the development time of a video game is accelerated. The
interesting fact is that all employees did not provide one specific answer, but rather stated three
different scenarios and always asked when the acceleration is starting or happening. That is
why, three different aspects/circumstances are considered and analyzed, namely acceleration in
general, at the beginning of development and in the middle or end of development.
6.1. Acceleration of PC and Video Game Development and the Effect on Quality
Acceleration Variable

General

Beginning

Middle/End

Increase quality

11%, 3 people

11%, 3 people

14%, 4 people

Positive for quality

18%, 5 people

21%, 6 people

14%, 4 people

No effect on quality

4%, 1 person

11%, 3 people

not stated

Negative for quality

46%, 13 people

11%, 3 people

82%, 23 people

Cannot increase quality

not stated

not stated

11%, 3 people

Positive for the team

7%, 2 people

29%, 8 people

7%, 2 people

Negative for the team

29%, 8 people

7%, 2 people

29%, 8 people

Cannot generalize
acceleration

61%, 17 people

32%, 9 people

32%, 9 people

Scope and planning

25%, 7 people

43%, 12 people

25%, 7 people

Game development is
already on acceleration

18%, 5 people

not stated

not stated

Never released a game
earlier as planned

not stated

not stated

18%, 5 people

Table 9: Results of Analysis for Acceleration of PC & Video Game Development Process
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Acceleration of the development process for PC and video games to increase quality depends
on three circumstances as mentioned previously. Surprisingly, the employees never stated
specifically if quality can be increased or not when acceleration is happening. For all of them
acceleration depends on many more variables to be considered. That is, why Table 9 presents
not only variables regarding the research question about quality, but several others as well. The
three highest scores are always marked in bold to show which variables are considered as most
important. However, the focus will be on the variable quality in order to answer the research
question.
Less than a handful of employees stated in all three scenarios that it is possible to increase
quality. In general, with the right tasks, planning, and team it is possible. But it can happen that
you need to cut unnecessary content and features and only focus on implementing the most
important and solid ones. Complexity can often kill time and quality and being simple is key to
increase quality. Acceleration at the beginning can increase quality as your vision and scope
can be better planned and adjusted. The reason is the team is fully aware of the acceleration
and limited time available right from the start, which can lead to wasting less time and use the
time available more efficient and effectively. Most employees, even if the amount is still very low,
said that it is most like to increase quality when acceleration happens in the middle or end of
development. In case you cut irrelevant features and content and reduce it to the relevant ones
in the middle or end of development it is possible to increase quality as you focus the game on
the core essence of it.
If the development is ahead of time and planning then acceleration in the middle or end can
increase quality as feature creep can be avoided. Instead of releasing it earlier you aim to spend
the rest time available to polish the quality to its best. However, what often happens is that you
tend to add more content and features to the game which you thought could not have been
implemented due to time constraints and believe they will increase the quality. But in the end
this habit causes the opposite effect and decreases quality. One employee mentioned
specifically that when adding, e.g. another animator to the team in the middle of the project can
speed up the animations and increase quality. However, a few employees stated as well that it
is not possible to increase quality in the middle or end as, e.g. adding more resources like team
members will not help to increase quality. In most cases increasing quality in the middle or at
the end will always be on the cost of something. What kind of costs this depends on the
situation and circumstances. Even if some employees stated quality can be increased the
majority does not think so as too many factors have to be considered making it rather unlikely or
not recommendable to increase quality.
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On the contrary, less than a handful of employees stated that acceleration will have no effect on
quality at all, no matter the circumstances. In general if you plan the scope reasonably with the
acceleration, quality will not be affected as your planning was correctly estimated. In case
acceleration happens at the beginning it will just speed up the development process and nothing
more.
The majority of employees said that acceleration in general and in the middle or end will be
negative for quality because normally acceleration will decrease quality if no changes are made
like changing scope, content, features or development process. “The rule of thumb is if you
accelerate you will not improve quality and rather will decrease quality, at best the quality will
stay the same but more likely it will decrease” CONFIDENTIAL. A better way to improve quality
instead of acceleration is to cut unnecessary content and features which do not improve quality.
But even so, rather changing everything, a longer development process is in general better for
the quality of a game as it will result in a more stable and solid game. Worst of all if you will
accelerate, you often have less time for testing and especially polishing which are most
important for quality. Therefore, “in general if you have more time for the development it will
increase quality” CONFIDENTIAL. In the appendices L and M one can find more reasons how
acceleration in general and in the middle or end will affect quality negatively.
Only for acceleration in the beginning a minority of the employees was of the opinion that it will
influence quality negatively, because speeding up at the beginning will lead to compromises in
quality, sloppy and rushed work. As development time is shorter overall it rarely happens that
developers will achieve better quality in less time rather worse quality. However, in general
acceleration will decrease quality, especially in the middle or end, which CONFIDENTIAL, states
clearly. “In case you accelerate development in the middle of the project it will be a catastrophe
to any production as it would ruin the whole quality. But this is rather not possible that it would
happen, because normally you do not tell the team in the middle of the project to speed up the
process. It happens rather that you extent the production period during the development and not
shorten it”.
The variable which could cause confusion is that acceleration can have a positive effect on
quality, which does not necessarily mean it will actually increase quality. In general, if quality
increases it is a positive result, but the difference is that employees never mentioned quality will
be increased when acceleration happens. Rather, they only stated it will be positive for quality,
which does not necessarily mean quality will increase. Therefore, this variable was specifically
mentioned to show that acceleration can in case be positive for quality. Even if the overall
number of employees is low who think quality will be positively affected, most of them were of
the opinion that acceleration at the beginning has the biggest effect. It offers the advantage for
@50

Chapter 6. Acceleration of PC and Video Game Development
better planning and management, adjusting to the situation and circumstances quicker and
better as well as plan and align the scope, content and features better. The reason is that time is
used more efficiently and effectively right from the start. Further, you start smaller and define
things more precisely and straight to the point due to the limited time available. This helps to
eliminate waste immediately and developers are able to work on the most relevant things,
avoiding discussing and implementing unnecessary things which would get cut out later anyway
or focus quicker on cutting unnecessary stuff intentionally. As too much time can overcomplicate
things and drag development on for too long resulting in feature creep and wasting time,
resources and quality instead of using it properly. In general it is most important that you have
developers who have enough experience to know how to handle acceleration, otherwise the
quality will decrease due to the team’s lack of experience handling acceleration. One employee
provided even an example when accelerating the development of one game in the middle was
positive for the game. As the team was ahead of time and the earlier release of the game
motivated the team to finish the game earlier as planned. The whole statement can be found in
appendix N.
The statements show, that only a minority think that quality can be increased when cycle time
reductions are performed. It will in general influence quality in most of the cases negatively,
especially in the middle or end. However, as seen in Table 9, the variable with the highest
consistency and answers was in most cases that you cannot generalize for acceleration and
how it will affect quality. This reflects the statements of the employees the most as almost no
one gave a direct answer to the question if acceleration can increase quality or not. First, they
always asked under which circumstances, which resulted in the breakdown of acceleration in
general, beginning and middle or end. Second, even then their answers were often balanced,
meaning you always have to consider several aspects, reasons and situations for acceleration
and even the game itself as “it is very difficult to increase quality because you cannot generalize
it as it depends on the game and every game is different” CONFIDENTIAL. That is why, different
variables with high ratings occurred as well due to their diverse and always evaluated or
weighed opinions about acceleration, i.e. that acceleration in general and in the middle or end is
negative for the team or in the beginning positive for the scope and planning, which offer new
research possibilities for the future. At the end, all variables affect the development process if
acceleration happens and quality will get influenced. But analyzing acceleration in game
development in detail shows that for most cases it is difficult to generalize and if it happens it
rather decreases instead of increases quality.
6.2. Acceleration for Press Play
Press Play employees also stated how acceleration will affect their company itself and their
game Tentacles: EtM.
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CONFIDENTIAL, states that they try to make games as fast as possible already and work

efficiently in terms of time. They are already on acceleration right from the beginning and are
aware of it. But they do not automatically say they will work with an accelerated development
process in order to prevent delays, changing the scope, and cutting of content and features.
This helps them to be able to focus on the game itself and its core essence. CONFIDENTIAL
does not know how much faster they could even work without sacrificing quality as they already
work with a tight schedule and pretty fast. However, CONFIDENTIAL admits that they give
themselves less slack and buffer and it happens that the planning is still sometimes too
unrealistic and optimistic which has to improve. Normally, acceleration will work for a sequel as
you do not have to start from scratch and have previous resources from the first installment
available. Therefore, you can already continue from a foundation and your past experience with
the series and start an accelerated process. Therefore, “speeding up is useful if you want to do
the same but faster based on a similar game you have developed beforehand” CONFIDENTIAL.
But even if its for a sequel or prequel for some employees it would not matter even than as “for
the designers and artists they always have deadlines to fulfill and are always on acceleration
and cannot just say I speed up the process at the beginning or in the middle or sometimes else.
They face constant deadlines and the acceleration does not matter for them as they have to
finish their work at any given time” CONFIDENTIAL.
However, CONFIDENTIAL, gives a final statement how CONFIDENTIAL thinks about going even
faster for the development of their games as they do now or in general accelerate their future
games in development more. “For Press Play acceleration would affect the quality negatively”.
It is pretty clear for CONFIDENTIAL that acceleration and speeding up the development would
not be a solution for Press Play in general as quality is of most importance for them, especially
as a smaller studio. They have to ensure that what they release is of high quality to not damage
their reputation. In order to achieve this, testing and polishing time will never be sacrificed for
the sake of acceleration as it would decrease the quality of their games. But it always depends
on the situation and circumstances and especially of the team experience for the specific kind of
game. For their game Max: The Curse of Brotherhood they accelerated the development in the
end. “For Max: The Curse of Brotherhood for Xbox One we did acceleration with a super
experienced team which was very skilled already. We would have never shipped the game
faster if the team would not have been that experienced with this situation of cutting time or
different stuff. We cut time from pre-alpha phase to accelerate and ship the game one month
earlier” CONFIDENTIAL. This proves the statement mentioned previously, that acceleration can
be positive for the quality of the game if you have developers who have enough experience to
know how to handle acceleration.
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At last, when CONFIDENTIAL of the game Tentacles: EtM. was asked if CONFIDENTIAL could
have accelerated the development process of the game, CONFIDENTIAL mentions that it would
have been possible. CONFIDENTIAL admits that they could have developed it faster by scoping
down to some puzzles, less integration of online features, having one mechanic and one
camera view, cutting features, and being less unrealistic and overly optimistic of the time and
work load needed for implementing xbox live integration, cloud saving, cross-platform and
multiple logins integration and synchronization. From a developer perspective scoping down the
features would have been better, but not from a business perspective. Although acceleration
would have been possible for the game he thinks that it would not have made a better game
and would have been worse for the quality. In case acceleration would have happened, many
changes should have been made which at the end would have resulted in a different F2P game
for Tentacles, where CONFIDENTIAL does not know if it would have been a better or worse
game with a higher level of quality or not. But regarding CONFIDENTIAL imagination and ideas
of Tentacles: EtM, acceleration of its development would not have helped to increase its quality.
6.3. Result for Acceleration of PC and Video Game Development
Press Play said that acceleration in general with the aim to increase quality would be negative
for the quality of their games as they are already on acceleration and cannot develop even
faster now. Even if acceleration worked for one of their games Max: The Curse of Brotherhood
for Tentacles: Enter the Mind, acceleration would not have made a better game or increased the
quality, rather it would have decreased it. This shows that acceleration is either negative for
quality or has no definite answer as it is hard to generalize. Nevertheless the analysis shows
also common aspects. First, acceleration at the beginning showed that acceleration in that
stage can have positive effects on quality and mostly scope and planning. So investigating this
aspect more could deliver deeper results. Second, Press Play mentioned that they are already
on acceleration and have a moderate level of speed so that speeding up their development
process even more would not result in an increase in quality and rather cause a decrease. This
statement and the results in Table 9 support the findings of Lukas and Menon (2004) who report
an inverted U-shaped relationship between NPD speed and new product quality, showing that
excessive or slow speed will decrease quality and that quality will be high or increase by
moderate levels of speed. Meaning for Press Play maintaining their level of speed, in this sense
moderate levels of speed, will rather increase their quality than excessive or slow speed which
will influence quality negatively.
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7.

A proposed Development Process for PC and Video Games

The question which remains after the results of the main research questions is, if video game
developers do even consider acceleration/speed into their development process and milestone
setting. Based on current literature and the findings of this research a development process for
PC and Video Games is proposed.
A development process which is well known and built for speed is Cooper’s (2008) stage-gate
process as seen in Figure 7. The stage-gate process is regarded as a conceptual and
operational map for moving new products from idea to launch and beyond. In this sense it is
similar to a blueprint for managing new product development process in order to improve
efficiency and effectiveness. It is a business process and not a research and development or
marketing process. Further, the stages are cross-functional to foster rapidness as activities
occur parallel rather than in series, making it a non-linear process (Cooper, 2008). The stagegate process consists of concrete phases from planning until launch. The main goal is to
increase business performance and product quality and enhance revenue growth. It provides a
mechanism for controlling quality and reliability issues during the gate reviews. The term stagegate is a design review process which is undertaken at the end of each milestone. Based on the
status and review of earlier phases, the review will determine the course for the next stage
(Nepal, Yadav and Solanki, 2011).

Figure 7: Stage-Gate Process, adapted from Cooper (2008)
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At each gate go/kill/hold/recycle decisions are made with prioritization decision points. It serves
as screening and reviewing the project. If the project is not convincing and lacks complete
quality it will be killed and discontinued. However, it can also be recycled, meaning the team
gets a second chance to improve on their current project, go back to the previous stage an let it
review again. The project can also be put on hold for a defined period if it lacks potential yet but
still shows enough promise for the future. Each stage is composed of a set of recommended
and required activities and deliverables needed in order to pass the gate and progress to the
next gate. This means the project is judged against a list of criteria they should fulfill. This
procedure at each gate shall serve as a quality-control check gate to review if the current state
of the project offers a sufficient level of quality. Therefore each gate shall reduce the risk of
failure and uncertainty, so that risk is effectively managed as costs will increase with each stage.
The activities are undertaken from cross-functional teams and in parallel to increase the speed.
As each stage is cross-functional marketing, research and development, production or
engineering do not exists as an own stage, but rather each stage involves those activities
already (Cooper, 2008). However, recently Cooper (2014) introduced the next generation stagegate process as seen in Figure 8. This new process consists of a Triple A system, meaning it is
adoptive and flexible, agile and accelerated.

Figure 8: The next generation stage-gate process (Cooper, 2014)
This process is an adaptive and flexible system as it incorporates spiral and iterative
development and features build-test-revise iterations. Throughout the development process the
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product evolves and adapts according to new information, reviews and testing. Based on the
context and kind of product, target market and customer this system is very flexible as the
actions taken for each stage as well as the deliverables for it are tailored to each development
project. There are no standards or universal criteria anymore for each stage and gate.
Everything is tailored to the project itself featuring a unique development cycle.
The next generation stage-gate process also integrates elements from agile development like
sprints and scrums, which are short and frequently time-boxed gates for deliverables. These
systems foster and emphasize to move quickly and nimbly from milestone to milestone as they
are leaner systems where all waste is removed and no unnecessary activities are performed.
At last, accelerating the development is a focus of the next generation stage-gate process.
Here, cross-functional teams and concurrent execution of key activities are performed to
accelerate projects, where activities within stages and even stages itself overlap. Sometimes it
will happen that one stage is started before even the previous stage is finished to speed up the
development. Simultaneous execution is a key activity in the process for projects. Therefore,
risks and uncertainties will be reduced and identified as early as possible, so that the project
can be better and clearly scoped being less fuzzy especially at the beginning. It is important that
time wasters are identified as fast as possible. Therefore, more simple steps are incorporated to
remove blockages which use up time.
Taking Cooper’s (2014) next generation stage-gate process into consideration and comparing it
to Press Play’s way of working, many similarities are present. Press Play already incorporates
many elements Cooper (2008, 2014) suggests in his stage-gate models. Their process is very
adaptive and flexible as they adapt the process for each new game. During the development the
process gets adapted according to new information received from testing and press previews
resulting in iterations and spirals if they have to improve the current build based on test results.
Further, they use agile development techniques like scrum and sprints to move quickly from
milestone to milestone and have leaner processes. At last, they use cross-functional teams and
have meetings to review their progress and processes frequently. They also perform concurrent
activities and overlap them within stages as different employees work already on future
implementations like artists or animators whereas other employees like programmers are still
working on current stuff before moving to the next step. However, they do not overlap stages/
milestones itself as they only move to the next milestone if one has been completed.
Even if Press Play has several meetings and reviews of their progress and quality, they have to
be more frequently organized and visibly present in the development process. There is no clear
stage-gate system, meaning the gate is not incorporated in the development process. The
meetings and reviews are not regarded as gates where decisions are made and the current
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progress completely reviewed. Especially the studio directors should test the game more
frequently to review the progress of the current development process of their games. Often the
testing occurred spread throughout the months. This also accounts for the employees. There
was a time where less testing and quality-control was happening for their game Kalimba. The
result was that later testing revealed several bugs and technical issues which could have been
avoided by proper gates. This can be avoided as the main thing lacking is a proper gate system
where after a milestone or stage is completed the whole progress of the project is reviewed and
judged by criteria to see if to continue like that, recycle and improve on the quality and aspects
lacking or even kill/hold the whole project for now. This system does exist in the whole
development process, but it is not really present and seen, especially when looking at
Microsoft’s given milestone development process. Gates do not exist at all. Rather results like
prototype or vertical slice are used as reviews or gates. If they do not convince the people
judging the progress and quality the game is either cancelled or changes/improvements have to
be made. But it accounts mostly only before heading to production, otherwise no real gates are
present yet.

Figure 9: Proposed Stage-Gate Development Process for PC and Video Games
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As gates are lacking and are not really obvious to them, a redefined process incorporating strict
gates could help to improve their development process and quality-control and help to
accelerate their development more as they think. Therefore, a new milestone and development
process is proposed in Figure 9, based on the analysis of the interviews, the development
processes mentioned in chapter five and Cooper’s (2008, 2014) stage-gate process.
After each milestone is completed a gate reviews the progress of the game and controls its
quality. If the gate jury is satisfied they can continue to the next milestone/stage, otherwise they
either have to recycle, kill or put on hold. Further, this process shows the deliverables and result
of each milestone, because being aware of what to deliver sets clear goals. The process
incorporates spiral, flexible and adaptive structures for each milestone as shown in the blue
arrows. Meaning, always taking changes, occurring problems, testing, iterations, and new
information into account.
Further, Press Play is already using agile methodologies like scrum but they have to improve on
them. “It was difficult to keep on scrumming due to interference of bugs as we often had to fix
bugs suddenly. We need a better adaptation between the scrum process and sudden bug fixes,
to improve the scrumming and development, as we often changed between scrum and bug
fixing instead of incorporating both” CONFIDENTIAL, regarding the development process of
Tentacles: Enter the Mind). It seems that they have to improve on their transition between scrum
and testing, bug fixing and solving technical issues. The scrum process seemed rather to be
detached from and still needs to be implemented fully into the whole development process.
Therefore, fully incorporate agile methodologies into their development process can be
beneficial for the quality and progress of their games.
Press Play is using cross-functional teams and overlaps stages to speed up the development
process. Often if some employees are already finished with their tasks they already start the
next task or tasks for a new milestone even if the milestone is not complete yet due to missing
parts and tasks of other employees. However, incorporating proper stage-gates could help to
have a better review of their status/progress and quality which could improve their planning,
avoid delays, increase quality and speed up the development process at the end even more. “I
would have liked a much better planning for back end integration and features. The backlog we
faced was always too much and influenced the development negatively” CONFIDENTIAL,
regarding the development process of Tentacles: Enter the Mind). This clearly shows that stagegates were lacking. If implemented, they should have earlier realized that too many features
were planned and gates could have helped to eliminate and reduce the amount of features as
well as the backlog. As they underestimated the complexity and time needed to implement
several features delays occurred and quality suffered.
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But even more CONFIDENTIAL, states regarding the development process of Tentacles: Enter
the Mind that “the team could have done better regarding the sprint reviews for scrum. There
was more emphasize on the planning, which was done well, but not the sprint reviews as it was
more of a top down review process, and the team did not do much self-reviews. But this process
worked for the team and it was rather tailored to the team.” Here, it becomes obvious that gates
and reviews were not implemented properly and well. Even if it might have worked for the team,
a better implementation would have improved the development process definitely as everyone
on the team would have been more critical towards the progress, the quality, and the game
itself. Concluding, the proposed stage-gate development process for PC and video games could
solve the problem of missing and lacking gates for progress and quality-control and help to
accelerate the development process even more.
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8.

Assessment and Conclusion

During this journey of quality and cycle time reduction of development processes for PC and
video games, the main research question and three sub-questions served as a guide. They
helped to give an answer to the research question and provide more in depth information and
results. Therefore, let us recall the research question again:
“Acceleration of PC and video game development and production – What is the relationship
between cycle time reduction and the quality of PC and video games?”
The first sub-question “How is quality defined for video games and what are the main drivers for
its definition?” was intended to reveal if quality can be defined for PC and video games and
even more to find drivers for its definition. It was relevant to proof, if it is possible to build a
quality model for games. It should serve to evaluate and emphasize the important aspects of
quality for PC and video games. Therefore, this model can help the development of games in
the way by highlighting the quality aspects to be aware of and which ones to review and control
closely and thoroughly. The analysis and quality model showed that product quality for games
does not consist of one element or category, rather of several aspects which make a combined
effort to define quality. Based on the analysis of Press Play and literature, enjoyment seemed to
be the most important quality aspect for games in general. But, when looking at Tentacles: EtM
gameplay was the most important and enjoyment the second most relevant quality aspect.
Perspectives and opinions shifted when one the one hand asking for quality in general and on
the other for their own game. Therefore, this analysis and model support the statements of
literature that quality is not a static term which can be clearly defined by one element, but rather
a construct consisting of several aspects due to its elusive and complex nature.
The second sub-question “What are the circumstances under which cycle time reduction is
applicable in game development?” helped to answer the main research question. First the
development process of video games was discussed and analyzed for providing a basic
understanding of it, how important it is and what central role it is assigned to for acceleration
and quality. There, teamwork and management and planning showed to be the most important
aspects for the development process in general and management and planning as well for their
game Tentacles: EtM, which have the highest influence on the development process and quality
in general. For games, the factors influencing the game’s process and quality the most are
rather difficult to generalize as it depends on the kind of game you develop and what situation
and circumstances it faces. By taking a deeper look at the development process and offering
insights into it, this helped analyzing cycle time reduction of the development process and
drawing conclusions from it. The analysis of the development process and result of the second
sub-question helped to answer the research question.
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As it turned out, the circumstances under which acceleration is applicable depends on the
timing, meaning if it happens at the beginning, middle or end or just from a general point of view.
Based on these circumstances, diverse reasons and aspects arise surrounding those and have
to be considered as it is difficult to generalize acceleration of video game development.
However, Press Play clearly stated that acceleration cannot increase quality as only less than a
handful of employees were positive regarding it. In most cases, if you cannot generalize it, they
were of the opinion that it will negatively influence quality in general, especially in the middle or
end. Only at the beginning, most employees thought acceleration will positively impact quality.
Even if it was only a small number, this shows that acceleration at the beginning might be most
suitable for the development of video games, despite that more employees either stated it will
negatively influence it or you cannot generalize it, because of too many factors and reasons
surrounding the development and influencing the quality. However, further research should
verify the aspect if acceleration at the beginning is positive for quality and most suitable to
increase quality and if it is not only bound to Press Play’s point of view.
In case of Press Play, they stated that acceleration would negatively influence the quality of their
games in general. Even if acceleration at the end of development influenced their game Max;
The Curse of Brotherhood positively, they do not think it will work for every game due to the fact
that every game is different. This becomes obvious as for Tentacles: Enter the Mind acceleration
would have affected quality negatively. Moreover, Press Play stated that they are already on an
accelerated process with moderate levels of speed, and therefore, they cannot develop even
faster as this would damage their quality completely and only lead to worse games.
Based on the interview analysis and Press Play’s statements, it was found that the results
support the findings found in literature regarding the inverted U-shaped relationship between
development speed and performance outcomes. Thus, moderate levels of speed will rather
increase quality than excessive or slow speed. This left the main research question with a
definite answer and result, that cycle time reduction will not increase quality and in most cases
will affect it negatively. Rather moderate levels of speed will increase quality as found with the
inverted U-shape.
Finally, Cooper (2008, 2014) showed with his next generation stage-gate process an up to date
version of his stage-gate model, which incorporates adaptive, flexible and iterative processes,
agile development methods and acceleration. Based on the next generation stage-gate process,
the description of Bethke (2003), and the processes illustrated by CONFIDENTIAL at Press Play,
a new development process for PC and video games was proposed which incorporates the
elements of Cooper (2014) and aims at a better acceleration for PC and video games and of
course the increase of quality. All this leads to the third sub-question “What other effects or
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causes can influence the relationship between cycle time reduction and video game quality
during the development?” which is represented by the third variable, namely delays.
8.1. Discussion about Delays for PC and Video Game Development
Many employees were talking about the influence of delays on quality when asked about the
development process and acceleration. Often they said that acceleration for video game
development can lead to delays anyways as an accelerated process is in general not the
answer to better quality. In the end, cycle time reduction will cause the opposite effect, meaning
delays and extend the development time. Therefore, delays were asked separately in relation to
quality and how they affect quality. The analysis resulted in three categories based on the
answers of the employees:
Positive for quality (82%, 23 people), negative for quality (82%, 23 people), and cannot
generalize it (57%, 16 people). The absolute surprise is, that two answers have the exact equal
amount, namely that delays are positive or negative for quality. As they are on par with each
other one could even say again, one cannot generalize it. But it is not that obvious actually as
the reasonings differ for being positive or negative.
In terms of having a positive effect on quality, all 23 employees said that if the delay is caused
intentionally and with the reason to improve/increase the quality and for polishing or fixing bugs/
technical issues, then the effect will always be positive. In case you are not satisfied with the
quality of the game yet, still think it is lacking in its vision, missing key ideas, or having technical
problems and bugs, you will need more time for polishing. Therefore, delays are necessary and
wise for the quality in order to improve upon it.
Regarding negative effects for quality, there are many and various reasons for it than for a
positive effect according to the employees. In most cases, delays are worse for quality if they
are resulting from an unexpected or negative consequence or are executed suddenly without
proper planning. In case of sudden delays they often result only in quick fixes and do not really
touch and solve the real problem(s). That is, why delays should be thoroughly planned
beforehand and not be a rush decision. However, most employees stated two main reasons why
delays are negative for quality. First, delays are demoralizing for the team and the momentum.
In case the team did not accomplish the set deadline and need to work more and longer on the
game, this will cause demotivation, more stress, fatigue, stressed work flow, being less creative,
insecurity and pressure as you do not want to miss expectations again. The result of all this is
further extension of the development time. Secondly, delays are negative for the quality as they
increase the budget and costs of the project, which even affects the sales, production, window
of opportunity, and disappoints customers at the end. More reasons and results of a
consequence can be found in appendix O.
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Several employees stated, that you cannot generalize how delays will affect quality as delays
depend on diverse reasons and circumstances, which also determines what kind of delay it is. It
can be a delay which was caused internally, like giving the game more time to polish it better or
externally by marketing or sales, by management and planning or by the kind of the game. Even
if “you should always expect delays in game development - general rule” CONFIDENTIAL it is of
importance to know, where the delay comes from. When you know where it comes from, the
decision to take a delay into consideration has always to be thoughtfully balanced and analyzed,
i.e. if the delay is for polishing, it could on the one hand motivate employees as they can
improve the quality and finish the game according to their vision and idea or on the other hand
demotivate them, as they missed the deadline and need to spend more time on the game.
Even if delays are often regarded as “inevitable in many productions regarding video games due
to constant changes and high uncertainties in creative content creation which makes planning
and estimation very difficult” CONFIDENTIAL, it has to be always guaranteed that the delay will
not end in a catastrophe sacrificing quality even more and ensure that the profits will cover the
increase of costs caused by the delay. But more importantly, if a delay happens you should by
all means avoid the dilemma of delays and plan reasonably not to fall into this trap. In case “you
realize that you cannot make the game on time and you will ask management for more time. But
this comes at the expense of making the game even better as you promised before. This means
that you have to nail the quality now even better as you promised first just because of the delay.
Adding better quality and more features as management demands so in order to grant the delay
will cause even more stress and trouble and will end up that the team will be more tired and
stress out leading to worse quality” CONFIDENTIAL. This shows, that delays can be either
positive or negative for the quality and the development process as it depends on diverse
circumstances, situations, reasons, the team, the kind of game, upper management, or your
management and planning. In general, it is best to avoid delays and in case it happens you
should always analyze the cause of delays in retrospect to avoid it for future games and
development and to improve on yourself. In addition, the employees stated several other
reasons and causes for delays, which can be found in appendix P and show how complex the
situation is and how difficult it is to generalize.
At last, the employees mentioned how delays are handled at Press Play. They stated that Press
Play faced delays in all of their games so far. However, the comments were not always positive
and they admit that “when we delay games we always delay it too little. Normally, we should
double or triple the delay time as we do not put enough time aside for polishing” CONFIDENTIAL.
In case of Tentacles: EtM, delays affected the game rather negative due to several external and
internal reasons. “Many problems were caused externally and not internally which we could not
foresee or plan beforehand causing several delays at the end” CONFIDENTIAL like sudden
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platform changes or server backend problems or internal reasons like several changes and
iterations of the user interface system, underestimation of work load for xbox live integration,
cloud saving, cross-platform and multiple logins integration and synchronization or feature
creep. In case of Kalimba, delays happened sometimes, because employees had to wait for
others’ work as they were not finished yet, which caused delays as some could not continue
working e.g. if code was still not finished. However, they also mention that things are changing,
due to their CONFIDENTIAL. Now, they stopped making delays more sudden and rushed as well
as less planned and managed, because CONFIDENTIAL manages and plans delays better and
beforehand. The reason is that polishing and testing is very important for CONFIDENTIAL to
increase and strengthen the quality of games.
8.2. Managerial Implications
As it shows acceleration has to be analyzed and weighed out if it is beneficial for the product.
For Press Play acceleration will not be beneficial as they are already on acceleration and
developing even faster will rather decrease the quality of their games. For now they would not
even know how to speed up the process even more as plans are revised every week due to
constant changes and “never will anyone in a team work slower than he would normally do,
therefore accelerating a game is rather difficult as everyone already tries to make games as fast
as possible as time is money” CONFIDENTIAL. They already use techniques to accelerate the
development process like the use of small team sizes, cross-functional teams, early prototyping,
overlapping stages in later development, iterative, adaptive and flexible development as well as
agile methods, frequent meetings, and user involvement.
They even propose that acceleration will rather work for a sequel as you do not have to start
from scratch and have previous resources from the first installment available. Therefore, you
can already continue from a foundation and your past experience with the series and start an
accelerated process. But even that is not guaranteed, as acceleration also depends on the kind
of position you work for in video game development. For artists, audio designers, graphic
designers or animators acceleration is part of their daily work flow and routine as they have to
fulfill strict deadlines and are not allowed to miss those. “The acceleration would not influence
my way of working. “I have been assigned to time slots to do my work, meaning I am always
already on acceleration for my tasks. I am assigned to project tasks and am moved around
projects a lot. So I am not really concerned about the acceleration, as I have to fulfill the
deadlines on time anyway. That is why, I try to even accomplish the task faster and get more
stuff and work done in that time” CONFIDENTIAL. However, proper stage gates, quality-control
and game status reviews of their games and development process, which are lacking, could
indeed improve and accelerate their development process. Therefore, testing and applying the
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proposed new development process, which includes stage gates could help Press Play to
increase their quality and accelerate their development process at the end.
This new development process could also help to decrease the amount of delays due to better
reviews of the game’s quality and status. Even if delays can be beneficial for quality when
intentionally applied to increase quality, they are especially bad for the costs of the game and
can negatively affect the team due to unexpected consequences or sudden and badly planned
as well as managed execution. Therefore, it is always best to rather avoid delays in first
instance, plan each step properly beforehand, and take uncertainties already in consideration
while drawing the course of action. But most of all, process review gates can be most helpful as
the game is critically reviewed and controlled. Gates will help to adjust the planning/timing and
reduce uncertainties more the further you progress, resulting in the goal of less delays.
Finally, as it is difficult to generalize quality and especially quality for video games, Press Play
could apply the proposed quality model when developing their games. When developing a new
game, they could use it to identify the most important quality aspects. Further, it could help as
well as a review process during development. Meaning, at each gate one could check if the
proposed quality aspect has been fulfilled so far and if it is still relevant. In case it has not been
fulfilled, it has to be improved. However, if you start realizing that during the development
process and progress of the game the importance of your quality preferences are changing, you
can adapt to your preferences faster and more flexible, which leads to changing them on time
and be aware of it. In this case, this might help to avoid feature creep and adding unnecessary
features and content into the game or changing the scope of the game constantly as your
quality aspects and preferences are continuously reviewed. This could help to accelerate the
process as less time will be spent in suddenly making changes, facing less delays and at the
end even increase the quality of the games.
8.3. Limitations and Future Research
A number of limitations have to be acknowledged for this research when reviewing it. It should
be emphasized, that the results mentioned here are tailored towards the research and analysis
of one single game developer studio, namely Press Play and one of their own games only,
Tentacles: Enter the Mind. It is assumed, that the quality and cycle time reduction results will
differ if the interviews were done for a different game of Press Play.
In terms of the quality model, meaning to create a more general quality model and regarding
cycle time reduction of the development process and increase of quality, it is necessary to
interview several game development studios around the world regarding their perspective of
these topics to establish a pattern and compare similarities and differences. Concerning the
quality model, each one can differ from every developer investigated. This makes it more
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difficult to establish generalized results as the quality preferences as well as acceleration
depend on the kind of game, the game’s genre, its size and scope, vision, core premise, the
cultural background of the developers and studio as well as the personal perspective of each
studio and developer. Even in a game genre, the quality and acceleration aspects and
preferences can differ. An action-adventure game like The Legend of Zelda series from
Nintendo puts more focus on gameplay than cinematic storytelling, whereas the Assassin’s
Creed series from Ubisoft emphasizes more on cinematic storytelling than gameplay. Therefore,
one would first have to investigate every kind of game genre and next compare not only
between game genres but also within them from several game development studios in order to
draw proper conclusions. Nevertheless, it was possible to create a product quality model for PC
and video games and find results regarding cycle time reduction of the development process
and its relationship to quality based on the insights of one studio, compare it with one of their
games and combine it with existing literature in the field of product quality. Taking all this into
consideration, it could be possible to generalize results.
However, next to the limitation with only one developer studio, the research was of qualitative
nature and only conducted semi-structured interviews. Applying quantitative research by using,
i.e. surveys, experiments and through collecting empirical data and the use of statistical models
and techniques, new results could be obtained, which advance the research about the
relationship between cycle time reduction and quality.
Moreover, results obtained in the analysis of the development process for PC and video games
in general showed that the team itself, team composition, and teamwork/team performance next
to management and planning are important factors for influencing the development process the
most and at the end as well quality and the decision for acceleration. Management and planning
also proved to be the most important aspect for the development process and quality of games
as seen on Tentacles: EtM. However, factors influencing the development process and quality of
games are rather diverse and difficult to generalize as it depend on the kind of game, and its
surrounding situation and circumstances. Future studies could focus and investigate the
relationship of team performance or management and planning to quality and cycle time
reduction more in detail. Furthermore, it should be paid closer attention to the factors which
influence the development process and quality of games, also by considering the development
is under acceleration. However, different kinds of games concerning this matter should be
investigated in order to find a pattern and draw proper and generalized conclusions. All this
could shed new light on the relationship between quality and acceleration.
Surprisingly, when investigating cycle time reduction to quality, Press Play was always of mixed
opinion towards it, resulting in more variables that influence the relationship and especially
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acceleration. Here, acceleration at the beginning should be investigated more in detail as it
showed the most promising results for speeding up development. Regarding acceleration at the
beginning, the employees stated the most, that it could positively influence quality and the team.
But not only quality and the team could be positively affected, most were of the opinion it is most
positive for the scope and planning of the team. Therefore, research could focus on the
moderation of scope and planning for the relationship between acceleration (at the beginning)
and quality.
A variable, which was not expected to be analyzed, was delay as it was discovered through the
interviews and observation at Press Play. As it turned out, delays if done intentionally will be
positive for the quality and will help to improve it. However, there were also negative aspects of
delays to be considered for quality, like cost increase or demoralization and demotivation of the
team. It could be interesting to investigate more deeply the relationship between delays and
quality. It would also be interesting, to know how often delays occur due to acceleration and how
it affects quality. Analyzing delays can be very helpful to understand the relationship between
cycle time reduction and quality better. Other topics could investigate how delays affect team
performance and at the end quality or lastly, how costs relate in general to acceleration and
quality, which can be increased by delays.
This thesis is thought to inspire several research topics to be investigated and analyzed
between the relationship of cycle time reduction and quality. The most interesting part to test
would be the proposed development process for PC and video games for accelerating the cycle
time and increasing quality. Concluding, the proposed development process should be tested in
developer studios to verify its functionality and influence on acceleration and quality. Hopefully,
this will shed more and new/innovative light in the discussion of cycle time reduction and quality
and help to find better and innovative ways to manage processes and thereby to increase
quality for PC and video games.
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Appendix A: CONFIDENTIAL
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A video game which applied the flow theory in practice is called flOw from Thatgamecompany
and was created by Jenova Chen and Nicholas Clark. The game’s design provides a unique
design methodology and is based on Chen’s research about dynamic difficulty adjustment
(DDA). His goal was to realize player-centric DDA in a video game using the flow theory to
create optimized video game experiences for various types of players (Chen, 2006; Flow,
Wikipedia, 2015). In order to test the player-oriented DDA based on the flow theory, the
gameplay of flOw embeds choices inside the gameplay. The gameplay offers minimal controls
to attract as many players as possible and be playable for casual and non-gamers and as well
present a challenge for hardcore players to master it. The gameplay consists of swimming
around, eating, strategic evolving, and fighting (Chen, 2006). Chen (2006) describes the game’s
design to test DDA and apply the flow theory as follows:
“FlOw is divided into 20 levels. Each level introduces new creatures with new challenges.
Different from traditional games in which players have to complete one level in order to progress
to the next one, flOw offers player power to control their gameplay progress. By choosing
different food to eat, players can advance to the more difficult level and return to the easier level
at any time. The game features a minimal death penalty. If player died in one level, he will be
pushed back to the previous level that is relatively easy. Player can also choose to avoid the
challenge, skip the level, and come back later” (p. 16).
Appendix B: Usage of Flow Theory in a Video Game

good planning and management
regular stand ups and meetings
precisely defined shipping to avoid cutting feature and stop feature creep
take unforeseen events and changes into consideration or thinking ahead
have realistic work effort and load
balance and prioritize the importance of the different parts of the game
have skilled project managers and producers
good production workflow
define project and scope early
adapt and improve the process throughout the development

Appendix C: Aspects of Management and Planning for Development Process
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good understanding what other colleagues do
good team dynamic and chemistry
one should enjoy working with his colleagues and get along with each other
everyone in the team should have a voice
team members should care about the game and be passionate about it
team should tell the leader if he is heading into the wrong direction

Appendix D: Aspects of Teamwork for Development Process

staying true to the vision
basic idea of the game should be good
choose the best idea for the game and not every idea
game should meet and align with its vision
game should fulfill its ideas and get them working
the vision should be coming from one person or a small team
the game should have a clear, strong vision, and ideas which are easy to communicate and understand

Appendix E: Aspects of Vision and Ideas for Development Process

having an environment where people are allowed to make mistakes and learn from them
have flexible working hours
one is not afraid of changing the direction of the game, meaning having mechanisms and a
development process which is responsive to change as the game should be the focus and not the
people working on it
the environment should have an iterative development process and a development process which is
experimental and agile in the sense of trying new things to continuously improve
the development process should be tailored to the team, their work flow/style and to the game and not
vice versa

Appendix F: Aspects of Working Environment for Development Process
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proper milestone setting
setting milestones too short
having producers
setting the right release date as bad timing can be harmful as the game will drown between all the other
released games
having deadlines
well done team management
choosing the right development process
recruitment of the right people
outsourcing parts of the development, meaning outsourcing the right parts and choosing the right
company for the outsourcing

Appendix G: Factors influencing Management and Planning

sudden leaves and changes in the staff
less staff
team size
motivation of team
team takes too long to develop the game
need a mix of experienced, inexperienced and talented people
having not many inexperienced people in the team
team must be able to put idea into practice

Appendix H: Factors influencing the Team
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team morale
team members must be passionate and engaged about the game
good relationship with colleagues
being honest to each other
conflicting ideas about the game among the team
working style and functioning of the team

Appendix I: Factors influencing Teamwork

wrong time estimation
bad time management
too much time available
limited time available

Appendix J: Factors influencing Time

CONFIDENTIAL, mentions that “you need to have a small demo (vertical slice) of the game

which shows the depth of the whole idea and game. You need to have a proof of concept with a
vertical slice. A vertical slice will show and proof all the type of features you have in the game.
As quickly as possible show the depth of the game and not the width as this rather shows all the
different areas of the game. The vertical slice will be a 10-20 minute demo of gameplay. The
earlier you can get that the better. If you can get to that stage early on you know that the project
is going well and will achieve a good level of quality. The longer the first prototype/vertical slice
takes the worse for the quality as this is the first important milestone to achieve. It provides the
first impressions of the game and gives it a direction. The longer it takes the more you will get
an unsatisfied feeling with the progress of the development”.
Appendix K: Description of Vertical Slice
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Acceleration will lead to less polishing time, which is needed to improve quality and rather compromise
quality.
Acceleration will cause more bugs, crashes and technical issues due to less time and testing available.
Staffing up the team to cope with acceleration will rather decrease quality instead of increasing it
Never accelerate if the game is not in a good state yet and the development is not going as planned as
it will ruin the quality completely.
Acceleration leads to being less creative and experimenting less with the game due to limited time
constraints.
Doing things faster will rather delay the game anyway.
Accelerating the process just for finishing the game faster or suddenly pushing the deadline forward
because of acceleration will decrease quality.

Appendix L: Reasons for affecting Quality negatively for Acceleration in General

You will suddenly need to change and adjust the scope as well as cut content and features forcefully
and unwillingly.
You will have less time to develop the game and need to develop the content and features quicker
affecting quality badly.
Increasing or decreasing team size to cope with acceleration will negatively influence the team and
their work flow. Hiring new employees right in the development process will not work as they are not in
the process of the project and it will take time to make them acquainted with it. You have to train and
work them into it which will cost you time and will rather have a negative impact on the quality.
Crunching will happen which is the worst for quality.
If the game is already behind planning and the schedule it will completely ruin the quality.
The planning and milestone setting will have to be completely adjusted and changed.

Appendix M: Reasons for affecting Quality negatively for Acceleration in the Middle/End
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“A positive example of acceleration in the middle or end is the game CONFIDENTIAL I worked
on. We were earlier finished than planned and ahed of time. So we knew that the next month
will only be used to polish the game in terms of quality. The game should have been released in
CONFIDENTIAL, instead it was released in CONFIDENTIAL. The reason was that another game

in development, namely CONFIDENTIAL needed to be delayed and in order to have one game
released management asked us if we can release earlier. They asked us around
CONFIDENTIAL, so the game would be released 3-4 months earlier. This motivated us to

release the game earlier as we did not have to spend more time working on it and polishing it.
So we had cut time from the polishing phase as the rest time would have been used to improve
and polish the quality anyway. The question remains if it rather improved or decreased the level
of quality. In this case it was good for the quality of the game to release it earlier and spend less
time on the polishing phase” CONFIDENTIAL.
Appendix N: Reasons for affecting Quality positively for Acceleration in the Middle/End

Many short delays or even several delays in a row are bad for the quality due to bad planning/
management and estimation.
Bad management and planning can be a reason for delays which will be bad for production and quality.
Delays are not good for smaller or niche games as for those you need to cut costs low.
If a lack of staff power is causing delays it will influence quality negatively as you cannot react to
changes quickly.
If the staff is incompetent, not skilled or inexperienced it can cause delays and result in bad quality.
If delays are caused because of bugs or technical issues it will negatively influence quality as the delay
is suddenly happening.
If content and features are still not finished and behind schedule and are the reason for the delay it can
be negative for the quality as you will have less time for bug fixing, solving technical issues and
polishing.
In case important content or features are delayed, e.g. a gameplay feature it will as well affect other
people’s work as they depend on each others’ work and at the end affecting the development pipeline
and quality negatively as they cannot continue with their work.
Quality will also decrease if the delay is causing or a consequence of cutting content and features,
abandoning ideas and stuff or even cutting the wrong and important parts.
If the team is overambitious and never satisfied with the quality, causing constant scope, content and
features changes will result in negative delays.
Feature creep can cause delays influencing quality badly as more content and features does not mean
better quality.

Appendix O: Negative Reasons of Delays for Quality
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If the team realizes that the game is not fun and good then you have to make changes causing delays.
If you cannot meet the quality for a milestone.
Result of poor planning and management
Slow production
Lack of experience and skills of the team
Restructuring of the company
High uncertainty
Difficulties of determining the scope as you never know the full extent of the scope
Downsizing of the team
Sickness of employees
New producer and management
People’s work is not finished delaying others’ work
Feature creep by adding unnecessary content and features which impact production
If you do not want to meet the bare quality minimum and rather want to raise it.

Appendix P: Reasons and Causes for Delays
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