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Abstract

Recent decades have witnessed a rapid expansion of the computer seftware industry but, in general, the
Japanese industry has not been a major participant in this growth. This overall lack of Japanese success has
aften been attributed to a conflict between traditional Japanese human resource management practices and
the particular needs of the computer software development process. This paper reports oa an investigation of
this issue in the context of the one area, video and arcade game software, where Japanese companies have
achieved a major, global presence. based on the intensive interview. Contrary to our supposition in advance,
seme of the findings do reflect overall Japanese practice and, by themselves, may appear to be inconsistent
with the needs of the software development processes generally having been believed. The study suggesis.
however, the mechanisms whereby the overall set of human resource practices has been made compatible
with the needs of this segment of the computer software industry,

1. INTRODUCTION

Tn recent decades the computer software indusiry
has become an increasingly important part of

interviews with eleven chief engineers at aine
different Japanese computer game software
companies, There are believed to be over 500
Japanese companies engaged In game software

advanced mdustrial economies. However, japanese
companies have not generally achieved major
global market shares in most areas of the computer
software industry. The relative lack of Japanese
success in this industry has often been attributed to
conflict between the need of the computer software
development - process - for- - individuality
creativity and the organizational charactleristics, in
particular the human resource practices, of
Japanese firms (¢f. {Cusumano, 1991]) Tt is a fact
however that a number of Japanese companies
have become globally successful in TV and arcade
video games and game software for personal
computers, a segment of the sofrware industry.
Although there is no accurate data, the annual sales
related to computer game software and hardware
in the global market amounts to over 17 billion US
dollars, and Japanese companies have been playing
a major rofe in this market.

Thus, these Japanese companies clearly have been
able to establish, in Japan, human resource
management practices which do adequately
support the atilization of individual talent and
creativity required in the development process.
Our purpose ia this paper is to describe the
mechanism by  which Japanese companies’
successful  human  resource  manpagement s
accomplished, based on intensive semi-structured

developmicst ad gt are gl o miediamizsize

companies. the companies interviewed ranged in
size from about 40 employees to over 3,000. Each
interview required from two to three hours and ail
interview data was recorded 1n & written transcript.
FINDINGS  REGARDING  HUMAN
RESOQURCE PRACTICES

2.

2. 1 General Commonsense

Before discussing the interview findings it wil be
helpful to first outline what, based on the relevant
existing literature and general perspective Irom
organization science viewpoints, including product
development processes management, professional
human resource management style, and Japanese
management systems, we had expected to find.

We had expected to find that creative and efficient
human resources practices in  the software
development industry generally reflected the
following four characteristics.

First, that they would employ only a core of in-
house development engineers and make use of
relatively large numbers of outside engineers hired
under short-term or project-based contracts, in
order to make more flexible use of diverse talents.
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Second, that company management would, in their
recruitment and managerial practices, value most
highly the individual professicnal and creative
skifls of software development personnel.

Third, that companies would make efforts o
codify or formalize, which is believed one of the
common Japanese companies’ advantage, so far as
possible, their development practices in order 1o
provide a reliable and efficient structure for the
development processes.

Fourth. and last, that, in order to foster the
individual creativity of employees, management
would  impose much less restrictive norms
regarding warking hours, behavior, and attire than
is common in other Japanese industries.

The main interview findings will be discussed
under the same four categories, These interview
findings are. to a surprising degree, contrary o the
expectations outlined above.

2.2 In-house Production

The firms interviewed try so far as is possible to
ensure that their products are produced in-house,
by their permanent employees. This is especially
so for promising killer software, which they feel
might become a major success. It is true that they
engage In subcontracting with outside independent
professional creators or with smaller production
firms. Often, however, these only involve routine
debugging chores. Where they go beyond such
rautine tasks, the subcontracting activities are

range in size from 30 w 100 people and projects
range from one to two years in duration.

2.4 Intentional Minimal Codification of the
Development Processes

In general, the companies interviewed provide a
few weeks or months of basic training, focusing on
fundamental  software  engineering  skills  and
knowledge, for new graduates entering  the
company. But they also say that the real training
begins on the job. Company manuals describing
I1ob procedures are either minimalist in content or
they do not exist at all. Furthermore, many of those
interviewed emphasize that  they intentionally
avoid codilying the development process for
newcomers  (we  don't tell  them  anything
votuntarily unless they ask). As the interviewees
explaned, in the game software development
process, it is not encugh for programmers t
simply  program in accordance with  specified
objectives. In fact, if they play the results of their
game programming and think it is not attractive,
their programming has not vet produced any value.
itis necessary, in other words, for them to improve
their program again and again, undl they find the
results satisfying. The direction sheets provided to
programuners are based on a-priori images and
assumptions. But the actual sense of "enjayability™
i5 too abstract and elusive to specify the means of
realizing it in advance. Therefore, in order (o
promote a positive attitude and individual initiative

often  based on_ long-term  relationships. with

subcontractors In which the firm has confidence
that the quality of the work will not differ greatly
from that carried out in-house.

2. 3 An Emphasis on Interpersonal Skills

AT RrouR of Uinterview  questions explored soch’

issues  as:  factors emphasized in  recruiting
decisions, the characteristics of successful software
engineers, and desirable characteristics in project
teamm leaders, The responses to these questions
indicate that overali personality characteristics
bearing an communication and cooperatian skills
are considered much more impartant than technical
software engineering skills or artistic creativity,
‘Thiy reflects the fact that the game software
development cycle nowadays extends for at least
one year and involves the collaboration of a variety
of professionals with very diverse skills, such as
programming, graphic design, music and sound
composition, and scenario writing. In other words,
the reason engineers' interpersonal skills are so
strongly emphasized by Ffapanese game software
firms is  because they, necessarily, must
accomplish their work as a part of a team, While
the size of the project team and the length of the
project vary a great deal, in general project teams

AMGHE d[—"vf’]ﬂpn‘}enﬁ_ team. ERCHII:')GIS',"'t‘h{?"'{i@l'ﬁpaﬂies ..............................

avoid the use of standardized manuais and
encourage them to think independently. As one
interviewee put i, "we tell them, don't wait for
instructions,” steal “whatever you can from your
superiors, and then think for yourselves!”

2.5 Only Modest Divergence from the j.anpanese” .

Group-orieniation

The degree to which engineers in the software
development department are free to choose an
independent working style and the extent of pay
incentives rewarding individual performance are
much lower than is commonly supposed.
Admittedly, some company rules, such as those
limiting individual choice regarding work attire
and the structure of the workday are less severe
than those in the prototypical successful Japanese
company. So too, on average, it is said that
engineers in the industry can reasonably hope to
become section leaders or project team leaders in
about three years, and this may be rather sooner
than is the case in other industries.

But the degree to which such practices diverge
from the overall Japanese norms varied a great
deal  among the companies interviewed.
Interviewees were asked whether it would be
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possible for a young newcomer to the company to
come up with a game idea which management
would then take up and implement as a company
project under an experienced team leader or,
alternatively, for such a newcomer to be named as
one of the core members leading the project
development team. [t was felt this would provide
another, more direct, indicator of the extent to
which the human resource system focuses on
cultivating creative individual talent. While it is
true that there were a couple of interviewees who
said they would have a positive attitude to doing
s0, a larger number of the interviewees responded
that. while not formally prohibited, the companies’
systems made such an event almost impossible.
This 1s another mdication of the Himits companies
piace on their efforts to caoltivate individual
creative abilities,

In many of the companies a certain percentage of
product  sales  volume 15 returned to  the
development  team  responsible,  and  then
distributed to the individual team members. While
it is true that this is an obvious stimulation o
individual effort, some interviewees stressed that
the money itself was not the most important
moetivator. In most cases it is seen as being merely
a temperary reward 1n recogunition of soccess. In
fact, even 1n companies where the salary system is
formally based on an annual performance review,
the estimation of an employees contribution
reflects a long-term perspective focused on such
things as accumulated experience and abilities,
catherthan.on.short-ierm - factors.such.as.last-year's

their controller voluntarily in order to enjoy its
value. Accordingly, the key factor for success with
consumers s not simply a novel game concept but
rather an implementation of the game which
stimulates  the  player's  active,  continuing
involvement. This requires a great deal of careful,
detailed engineering work, such as debugging, so
that players become engrossed in the game, hut not
unnecessarily  stressed. As with  many  other
industries, many industrial experts admit  that
American or Euvropean game softwars firms are
superior  to Japanese  firms  at producing
revolutionary new games. Indeed, for most
Tapanese best-selling game software the essential
game concept or reles arc based on existing games
which the Japanese firms refined to a very high
degree. At the risk of excessive generalization, the
success of Japanese game software i3 based on the
perfection of its implementation; including such as
beautiful graphics, minimum bugs, user-friendly
operation. suitable setting of ditficulty levels, and
so on, rather than the novelty of the product.

3.2. Game Software Development Precesses

There 15 evidence that can support this opinion. To
the interview guestion, what is the important thing
in game software development, the two most
common answers are; 1o make players feel
engaged and excited, but not irritated and, the
modifications and refinements of the game needed
to  realize that. Game software  production
peocesses-genatalbe totlow three -phases.

sales volume.

3. DISCUSSION AND ANALYSIS
3.1 Interactivity

Asthe preceding section  indicates, there is a
considerable difference between the actual human
respurce management practices in Japanese game
software companies reported by the inlerviewees
and those which the existing literature would lead
s 10 expect.

To understand how the human resource practices
cutlined above have supported the success of the
Japanese  companies  employing  them, it is
necessary  to consider them in thewr industry
context, In this section we discuss the practices
identified  in light of specific product and
production process characteristics of the game
software industry.

There are some peculiar features of game software,
but we can say that one of the most crucial
characteristics of game software is s interactivity.

In other words, unlike more passive forms of

entertainment, such as movies, books, and so on,
the game player must continue to actively handle

{. Core concept generation and initial experimental
establishment of main programming
2. Product  specifications  and
development

3. Monttoring, modifications, and refinements

prototype

 Neediess to say, all three phases are important, but

Japanese firms place particular importance on the
third phase. The third phase s especially
challenging because there are never any ohjective
standards by which to declare the work finished.
For example, there is no objective standard,
applying (o every game or game $cenario, as (o
[iow many fractions of a second lead time there
shouid be between pushing a control button and
action  on  the screen.  Symilarly,  though
programming bugs need to be eliminated, it is
almost impossibie to be certain that they have been
eliminated from every possible scenario that any
player may ever encounter when playing the game.
br. Shigeru Miyamoto at Niatendo, one of the
most  famous  game software  producer  who
produced the "Super Mario Brothers” series.
makes this point in a comparison of movies and
game software. For him, the definitive difference
between the two is that, if an additional month of
editing work s put inlo a movie only a modest
improvement can be expected, but even thirty



minutes of additional programming can change the
quality of a game from 70 out of 100 to near
perfection. As a result, game developers work with
& sense of fear, the fear that only another fttle bit
of work will make an enormous positive
ditference. For example, only a little bit of
additional programming work can, at the extreme,
make the lead character immortal or eliminate the
character entirely. Even a much more minor
change in the game programming may drastically
change the whole nature of the game itself. The
fact that Japanese computer game software firms
consider this third phase the most important
inevitably makes total production time longer.
Interviewees often said, It is very common for us
to stay, camping out, at the office for months just
before final deadline. There are even cases where
project eam members have not returned to his/her
family home for halt a year except to exchange
their clothing.”

Much of the refinement work involves decisions
about existing aspects of the programming which
cannot be judged definitely wrong or deficient.
These decisions, therefore, depend upon a process
of ongoing communication and an active effort to
offer suggestions and remain open to the ideas of
others. This i true not just in the third phase of the
development process but in the second as well. As
we have noted, this game software development
teams are composed of individuals of divergent
skills and professionat background and who have,
naturally, their own styles, assumptions, and pride
!;ng'u'di.ng....ihej.;... professional..work... Under..such

conditions, more so than in other industries, they
necessarily need long-term intimate
communication and collaboration in order to built
sharad anderstanding and mutually supportive
work patterns.

It is here, then, that the general interpersonal skills

of engineers play a critical tole in determining the
uitimate success of the production process. Of
course, the existence of an individsal with
abundant creative talent or a unique sensibility can
protoundly affect the quality of the product. In
Japanese game software firms, however, the key
role of the core group of engineers is not (o give
clear one-way direction to other proiect team
members but to orchestrate a highly non-linear
development processes wherein all team members
collaboratively generate ideas. Within such a team-
based development process, much more than pure
technical skills, artistic creativity, or innovative
imagination, the ability most needed is the skill to
communicate and coliaborate with other team
members. This nesd for intensive, iatimate
communication and collaboration 1s, at the same
time, an important reason why Japanese game
software  companies  emphasize  in-house
production. Sometimes, project team leaders or
core members have to coordinate diverse team

members’ opposing opinions and unify them. The
accumulated carriers of them which have brought
reputation and confidence from team members
coniribute to their powerful decision making.

The fact that this pattern of software development
has been so elfective for Japanese game software
firms 1s due, at feast in part, to the origins of the
dustry, Before the introduction of TV video
games. many of the Japanese game software
companies initially focused on developing games
not for personal computers but for arcade video
games. These games are generally of the coin-
consurning type and stimulate players physical
reaction time and coordination ability, such as
target shooting, car race simulation, and so on. In
contrast, PC game software games are mainly of
the time-consuming type, such as role-playing and
simulation games - which require considerable
thought on the part of the player.

For the laiter, the early, detailed conception and
complex specification of the games™ world-view
and vartous scenarios is a cracial and not so easily
revised step in the development process. In
contrast, for the former type of game, in which
Japanese firms have been particularly successful,
the later refinement and implementation of an
essentizlly simpler game concept is the key to
suceess, It is the crucial importance 1o the success
of such games of such an unclear and subjective
standard as "enjoyability” that is problemuatic. Tt is
not possible to specify how to achieve this in the
final version of the game. This is what makes it
necggga}:}l,_._;mr'i effective,to.involve..all -pr-o_-ﬁm:t
tearn members i a collaborative, reiterative effort
to clarify the means o achieve that goal.

Of course, it is relevant te note that, nowadays,
Tapanese firms “are nvolved T riany T differsnt
game genres, and these may present differences in

product or production process characteristics

which  would benefit from  different  human
respurce  practices.  However, even if the
effectiveness of this development style depends on
the game genre, their experienced and shared
development style remains effectively in each

software company regardless of their game genre
and it does explain some part of Japanese game

software companies’ success to dafe.

3.3. Japanese Human Resource Management
Style Supporting Creative Innovation

Clearly the development processes just described
have an intimate link to the recruitment,
managemeni, and reward  system  practices
described in the former section of this paper.
Recruitment  emphasizes  general  interpersonal
skills more than purely technical skills. Although
team leaders or a few core team members take the
initiative, the processes focus on the rtotal
collaboration of all team members’ skills and
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efforts. This is, necessarily, realized primarily by
project teams composed of in-house employees
with long-term linkages to the firm and to ecach
other. Consumers cannot easily predict whether
they  will enjoy  game software before they
purchase it. For that reason such things as sales
promotion activities, sequels and spin-offs, brand
recognition and wvarious other factors can affect
sales more than does the essential quality of the
software itself. For these reasons, even if the
devotion of the project team’s members resulis in a
very high guality piece of software, does not
necessarily mean it will be a commercial success.
It is crucial, nevertheless, that the software
engineers. someitmes including with people in
other teams, be encouraged to make every effort to
improve the product until the final deadline, in
pursuit of ultimate perfection. As the occasion
calls for, 1t 1s even desirable that they feel they can
risk failure in their efforts. For these reasons as
well, in-house prodoction and a reward system
which gives weight to individuals’ accumulated
experience and  medium-  and  long-term
contributions is more appropriate than a system
focused on short-term numerical measures such as
sales performance. In this way, the product and
development process characteristics, on the one
hand, and the human resource management are
articulated in a way which ensures that the
mechanism as a whole produces internationally
best-selling software.
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