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Abstract

This paper examines the role of creative resources in the emergence of the Japanese video game industry. We argue tha
creative resources nurtured by popular cartoons and animation sector, combined with technological knowledge accumulated
in the consumer electronics industry, facilitated the emergence of successful video game industry in Japan. First we trace
the development of the industry from its origin to the rise of platform developers and software publishers. Then, knowledge
and creative foundations that influenced the developmental trajectory of this industry are analyzed, with links to consumer
electronics and in regards to cartoons and animation industry.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction about the industry, and particularly, the role of cre-
ative resources in industry formation and competitive
Although video game industry may not generally be strength. Research on video games so far has em-
regarded as a sector offering forms of “haut culture” phasized the moral issues and psychological impacts
or refined art, it has become a sizeable industry with (Loftus and Loftus, 1983; Greenfield, 1984; Kinder,
pervasive influences on popular culture. The current 1991; US Congress, 1994The industry’s develop-
worldwide market for video games is estimated to be mental trajectory, which incorporated multiple aspects
at US$ 18 billion. In 1999 alone, 215 million copies of emerging technologies in computers, multimedia
of games were purchased in the US, which amount and the Internet, represents a contemporary synergy of

to two for every American householdDSA, 200J). digital technologies, artistic creativity, and multimedia
Despite its ubiquity and its significant influence upon entertainment.
youth culture, however, relatively little is known Broadly speaking, there is an increasing domina-

tion of US and English language-based exportable
cultural products, under the influence of multinational
* Corresponding author. Tek:1-508-793-7403; firms of the US origin, in forms of Hollywood films,
E‘Xm; ﬁ;%i:gggi;ma@darku edu (Y. Aoyama) rap music, and in commodities such as Levi's Strauss
h.izushi@coventry.ac.uk (H. Izushi.). ' ' jeans, Coca-C_oIa, an(_j Nike shoes, forcing ot_her na-
URLSs: http://www.clarku.edu/faculty/yaoyama/, tional players into a niche marketlgwelyn-Davies,

http://www.stile.coventry.ac.uk/ 1996. Japan’s video games therefore represent an
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exception to this trend in the western world. Al- 2. Video games as a creative industry: its
though the industry was first established by Atari, an significance and misconceptions
American firm, most industry insiders today agree
that without Japanese firms such as Nintendo and New technologies deeply influence art form of the
Sony Computer Entertainment (SCE), it would not period, as was recognized tBenjamin (1936)dur-
have amounted to more than just a passing fad. In ing the industrial revolution and was elaborated in his
fact, after the famous video game industry crash of article, “The work of art in the age of mechanical
1983, which virtually wiped all demand in the US, reproduction”. Advanced information and communi-
Nintendo played a significant role in re-establishing cation technologies now offer a new frontier through
the industry as a profitable business. More recently, digitization and simulation, opening up a possibility
Sony, armed with significant reputation in consumer for new forms of art in cyberspace. Unlike cinema
electronics, successfully combined hardware and soft- and televisions, which involve passive audience, video
ware resources to dominate the global market with games emerged out of older interactive entertainment
PlayStation and PlayStation 2. How did the Japanesesuch as toys and arcade games, and expanded inter-
video game industry manage to penetrate the global activity to a new realm by allowing players to adopt
market? a character, function as a protagonist, craft storylines,
The paper explores the aforementioned question by engage in role-playing, and even interact with those
addressing widespread misconceptions that surroundfrom opposite ends of the world¢nkins, 2000; Wolf,
Japan’s video game industry. While we acknowledge 2000).
numerous books that document industry trends avail- As a contemporary art form, video games occupy
able in the Japanese language, few scholarly studiesan important position in the already fledging creative
exist that focus on the cross-sectoral use of creative industries in advanced economies. With the current
resources and offer a systematic interpretation on the world market of US$ 18 billion, markets in G-5 coun-
role of technical expertise developed in other indus- tries are projected to continue growing up to 2005 (see
trial sectorst Our aim is to analyze the relatively  Fig. 1).2 Surveys reported that video games were more
neglected aspect of the industry through examining ubiquitous in the US than home-based Internet access
its distinctive historical, institutional and cultural in 19972 and 78% of all households own video games
foundations. in Japan CESA, 2000. Video games and all related
We argue creative foundations in cartoons and industries generated 220,000 jobs and US$ 7.2 billion
animation films, as well as cross-industry links to con- in wages in the US in 2000SA, 200]). The video
sumer electronics, have functioned as important foun- game hardware and software alone generates 30,000
dations for this industry to emerge in Japan. We begin jobs in Japan and 27,000 jobs in the UKIETI,
this paper by first offering the significance and mis- 2001a; Department for Culture Media and Sport,
conceptions of video games as an indus8gdtion 2. 1998.
We analyze how its evolutionary trajectory was influ-  Despite its ubiquity and its significant influence
enced by interplays between hardware manufacturersupon youth culture, however, relatively little is
and software publisher§éction 3. We will then shift known about the industry’s evolutionary path, inter-
our discussion to the skills foundations of the indus-
try, based on historical and contemporary evidence
for inter-industry sharing of labor pool and draw- 2 Creative (or cultural) industries are increasingly seen as an

. £ intervi f industry insidersSecti 4 important element of economic developmehtall, 1998, 2000;
Ing from Interviews ot Industry insiaer eC 1ons Scott, 1997, 1998 For instance, in the UK, the arts and creative

and 9. industries produce an output approaching £60 billion a year, which
accounts for over 4% of the domestic economy, and employ around
1 The primary focus of academic research available in the 1.4 million people (Department for Culture, Media and Sport,
Japanese language has been either on corporate strategiesl998). In the US, it is estimated that cultural-products industry
(Fujikawa, 1999Fujita, 1999a,bSunagawa, 1998or on the inter- employs over 3 million peoplelSA, 200J).
firm relationships within the industryShintaku, 2000; Shintaku 3 Survey conducted by Hart and Teeter Research Companies,
and lkuine, 1999, 2001; Tanaka and Shintaku, 2001; Yanagawa sponsored by NBV News and Wall Street Journal on 2007 national
and Kuwayama, 2000 adults polled over the telephone between 19 and 23 June 1997.



Y. Aoyama, H. lzushi/Research Policy 32 (2003) 423-444 425

16,000
14,000 - - 4% - -France
—&— Germany
12,000 | —»—Japan
—>*— United Kingdom
5 10,000 | —@—USA
E
& 8.000
1]
- /(/x\x————x——“*"x—’—x
£ 6,000 <
4,000
2,000 ORI
H----E----0---
0 T T T T T T T T T T T

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

Fig. 1. International comparison of video game market trends (US$ million), 1994—2005 (projected). $auwaonitor International
(2001)

nal dynamics, and the role of creative resources in  Anchordoguy (2000)argues that game software,
innovation. Particularly little understood is the reason which constitutes 27% of packaged software sales in
behind the dominance of Japanese firms. In addition Japart, is distinctive from other software and there-
to Nintendo and SCE, there is a plethora of Japanesefore should be dealt with separately. While software
software publishers. To better understand the com- is generally language-driven, hardware manufacturer-
petitive position of Japanese firms, we need to first oriented, and targeted for personal and business com-
address some widespread misconceptions surroundingmunication, she argues that game software is part of a
Japan’s video game industry. new industry with lower barriers to entry, does not suf-
First, there is a general consensus that Japan’sfer from language-based disadvantages, and escaped
competitive strengths in international trade lie in the negative aspects of state-led industrialization.
manufacturing industries (e.g. automotive, electron- Unlike Japan’s other successful industries, the video
ics, machinery) but not in creative, knowledge-based game industry indeed did not receive governmental
industries. The country’s weakness in the latter is support, and it evolved solely out of private-sector
evident particularly in its uncompetitive software in- initiatives. Yet, we find these explanations insuffi-
dustry. It has been suggested that Japan’s institutionalcient in understanding the rise of Japan’s video game
arrangements in trade, finance, employment and edu-industry. For one, the argument for entry barriers
cation, with their emphasis upon conformity, loyalty may not work the same way for creative industries.
and stability, suppress creativity and risk-taking en- A study byBryman (1997)or example showed that
trepreneurship and thus constitute the source of its late entrants had significant advantages over industry
weakness in softwareAqichordoguy, 2000; Cottrell,  pioneers in case of the US animation industry. In ad-
1994). Given the institutional arrangements hindering dition, as we shall show, significant barriers to entry
the development of creative resources necessary forwere observed for platform developers as well as for
software design, how have Japanese video game firmssoftware publishers. Most importantly, however, the
succeeded in developing their products that fall in the
category? 4 The figure used is for 2000METI, 2001H.
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aforementioned explanations fail to identify creative games emphasizes the evolutionary process through
resources for video games. What creative resources,cross-sectoral transfer that takes place concurrently
if any, have Japanese video game firms made use of?with the evolution of technological knowledge and
Second, creative industries have traditionally been artistic creativity.
regarded as craft-based, low-tech-oriented, and there- We argue that the industry is linked to socially and
fore labor-intensive (e.g. fashion, drama, arts). More historically embedded foundation of creative imagi-
recently, however, links to technology-intensive nary based on vibrant cartoonsigngg and anima-
industries, particularly with the introduction of multi-  tion films, complemented by the availability of skilled
media technologies have become an integral aspect ofengineers emerging from Japan’s consumer electron-
creative industries, and video games are the prime ex-ics industry. The presence of competitive consumer
ample. Evidence from the US indicates that the video electronics industry in Japan created a foundation
game industry typically shows a higher R&D to sales of necessary technical labor pool, and social legiti-
ratio among entertainment industryDSA, 2000. macy drawn from pre-existing comic and animation
Some even argue that the cutting-edge of technologiesindustry has served as a foundation for game cre-
in graphical interfaces is in the video game indus- ators and designers. These foundations, combined by
try, surpassing other sectors such as computer-aidedthe timely entry of platform developers such as Nin-
manufacturing and desigh. tendo and Sony, played an important catalytic role
Video games represent interactions between hard-in the emergence of video games industry, and re-
ware manufacturing and software publishing, the sulted in a vertically disintegrated industrial complex
significance of which remains ambiguous. It has been with hardware manufacturers as well as a plethora
speculated that the co-location, or the lack of co-loca- of small game software houses. In such context, cul-
tion, of creative/software industries and hardware tural proximity facilitated the information exchange
industries matter to the development of the former on next-generation hardware specifications, although
(Pratt, 1997. Quite separatelyvon Hippel (1988) formal exchanges of information are not as common
argued that users’ knowledge about their tasks and between hardware and software manufacturers.
needs is a source that gives rise to the formation of In the following sections, we will briefly trace the
specialized complexes of software industry. Is the developmental trajectory of this industry to offer a
development of this high-tech creative industry in background for readers unfamiliar with the industry’s
Japan linked to the country’s resources in hardware emergence and internal dynamics. It shows a process
technology in a particular manner? in which pre-existing sectors play a crucial role in the
Recent theoretical developments offer various in- emergence of a new industry, by supplying creative
sights into forms of industrial organization, with and skills resources. Then we will discuss links to con-
separate approaches such as that of transaction costsumer electronics and comic art/animation industry in
(Coase, 1937; Williamson, 19Y,5socio-institutional the subsequent sections.
foundations Piore and Sabel, 1984and embedded-
ness Granovetter, 1985 Nelson and Winter (1982)
advocated an evolutionary approach, in which “path 3. Evolution of the video game industry
dependency” is observed through developmental tra-
jectory of technologies. More recentl@dsborn and 3.1. The birth of the video game industry and its
Hagedoorn (1997puggested a pluralistic approach early demise in the US
that allows a better understanding of the complexity in
organizational behavior. In our view, a pluralistic ap- It is a well-known fact that the video game industry
proach best accommodates distinctive characteristicshas its origin in the US in the form of arcade games.
of cultural industries. Our historical analysis of video The first computer game, “Space War”, was developed
by Steve Russell at MIT lab in 1961, using DEC'’s
Terview by authors with Komei Harada, 3D middleware tool new interactive mini-computer, PDP-10. Inspired by

programmer at 3DO, 19 August 2001. Also sBee Economist, science fiction, the game featured two spaceships
2000 shooting beams to destroy each other. It quickly
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gained popularity at the MIT lab and was freely du- industry” (Sheff and Eddy, 199%. 150). The fiasco
plicated to specialized labs with computer equipment has been subsequently cited by Nintendo as a reason
across the nation. The program was never intendedto develop a strictly regulated, closed-system plat-
to be for sale, however, as its development occurred form, in which game software is tested, approved, and
14 years before the US government’s application of given a secret code to avoid piracy and the insurgence
copyright laws to computer software. Nolan Bushnell of substandard software in the market.
was the first in successfully turning video games into
a viable business. As the founder of Atari, he has been 3.2. The industry’s resurrection by a Japanese toy
labeled as “the first of that generation of much-hyped firm Nintendo
super-successful high-tech entrepreneutigff and
Eddy, 1999 pp. 133-134). With keen interest in sci- Nintendo (founded in 1889), formerly a company
ence fiction in his youth and experience of working at that produced toys and playing-cards, began with ex-
amusement parks, Bushnell was inspired to commer- perimenting with electronic toy products in the 1960s.
cialize computer games after encountering Russell's Although widely ignored by the mainstream toy in-
“Space War” at University of Utah’s computer labo- dustry at the time, Nintendo took a particular interest
ratory. Bushnell moved to California and developed a in gaining knowledge of electronics, initially in order
simplified version of a computer game that did not re- to respond to consumer demand generated by shoot-
quire the computing power of a full-fledged computer ing games that used optical censors. As early as1964
and could be made cheaply in his home laboratory. Nintendo hired experienced electronics hardware en-
Initial market reaction to the first computer-based gineers from well-known consumer electronics firms,
arcade game was modest; only 1500 units were sold and proceeded to conduct joint R&D with Sharp and
by a pinball company. A few years later he founded Mitsubishi Electric. One of their experiments resulted
Atari and developed a new game “Pong” in the fall in a license from Magnavox in 1975 to produce its
of 1972. This time it was an instantaneous hit: it gen- video game system in Japan, which played a variation
erated revenue 10 times more than a typical pinball of “Pong”. Initially hired to develop baseball pitch-
machine. Two years later Bushnell designed a cheapering machines and toy transceivers, engineers were
machine for home-use, distributed by Sears Roebuck. subsequently moved to developing arcade games that
By 1976, 20 firms were active in the industry, includ- would lead to Nintendo’s first home-use video game
ing such giants as National Semiconductor, Fairchild, system, “Color TV Game 6"Aida and Ohgaki, 1997;
General Instrument, Coleco, and Magnavox. The in- Sheff and Eddy, 1999
dustry grew to a US$ 200 million business in 1978, Nintendo’s first full-fledged home video game in
and to US$ 1 billion in 1981. Atari, now owned by 1983, Famicon, was in fact a latecomer in the home
Warner, accounted for half of the total reverfue. video game market behind Tommy and Bandai, both
However, the rapidly growing, yet infant video Japan’s major toy companies. Nintendo’s success over
game industry faced a sudden market crash in 1983—competitors is attributed to price competitiveness, ini-
1984. Many analysts blame the over-supply and sub- tial alliances with hit arcade video games, as well as
standard game software, which caused the deadlyits ability to deliver original mega-hit software such as
downward spiral of prices and quality, eventually “Super Mario Brothers” (1985). Nintendo’s position
wiping out demand. Retailers and wholesalers with was solidified with the success of its portable console,
thousands of unsold game cartridges in their inventory GameBoy (1989), and the next-generation home video
suffered significant losses, and resulted in Mattel and game console, Super Famicon (1990).
Coleco to withdraw from business, while Atari was Nintendo’s first success in the US market was ac-
sold off in pieces. Bushnell was quoted, “very sel- complished with an arcade game, “Donkey Kong”.
dom do you have an industry in which the dominant To entice reluctant retailers that had suffered from
player not only abandons leadership but abandons thethe Atari fiasco, Nintendo offered non-risk packages,
which included displays, windows, and risk-free in-

6 Warner paid US$ 28 million in 1976 in return for a majority ~ VENtOry. Initially unable to gain support of the retail-
of Atari's shares and kept Bushnell as CEO but only for 2 years. ers, however, Nintendo turned to convince consumers
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at toy stores city by city. Gradually responding to data. Yet, Nintendo disregarded the advantages of
returning consumer demand, a number of retailers be- CD-ROM, which offered not only low production
gan signing up to do business with Nintendo, which costs, but also the timely delivery made possible by
included such major chains as Circuit City, K-Mart, its manufacturing process; while CD-ROMs can be
Wal-Mart and finally, Sears. By 1990, Nintendo was produced in small batches and brought to the market
a household name; one-third of American households within a week, ROM cartridges took 2—3 months for
had a Nintendo at home. delivery, thereby making CD-ROM game software far
Unlike the otherwise troubled relationship between more demand-responsive and adaptive to the rapidly
Japan’s computer hardware and software industry, changing market.
where hardware companies neglected innovation to  Since its launch in Japan in 1994 and in Europe
such an extent that software was considered some-and the US in 1995, SCE has sold 73 million units of
thing of a “necessary evil'Qottrell, 1994, Nintendo PlayStation consoles and 600 million copies of game
has been fully aware of the importance of software, software The Economist, 2000 By 1999, SCE had
and nurtured talent both in-house as well as through 55% market share in the US and 70% market share
third-party publishers. In fact, President of Nintendo, in Japan. Although Sony’s international reputation,
Hiroshi Yamauchi, was once quoted as saying that brand recognition and deep pockets have undoubtedly
hardware was the “necessary evil” of the industry facilitated its emergence in video games, its suc-
(Morioka, 200Q. The recognition for the importance cess was neither assured nor anticipated. A number
of software in the video game industry prompted of other well-established consumer electronics firms
Nintendo to strictly regulate software. By retaining have attempted and failed to enter the video game
entire control over the production of ROM cartridges market. Matsushita’s alliance with Electronics Arts
that stored game software, Nintendo made ultimate (3DO REAL), as well as rumored alliance between
decisions on whether, when, and how many copies Toshiba and Apple, both in the early 1990s, never
of game software would be produced. Until the had a chance in the face of overwhelming success of
mid-1990s, Nintendo successfully averted competi- Nintendo’s Super Famicon at the tim&afnashita,
tion by: (1) monopolizing popular game titles, (2) 1998. While Sony is known for its innovative product
having an in-depth knowledge of the toys and enter- development, it is not without experiences of failure,
tainment market, (3) upgrading technologies through the notable one being the ill-fatgdformat for VCRs
alliances with hardware firms, such as Silicon Graph- vis-a-vis Matsushita’s VHS.
ics and Philips, and (4) in case of the Japanese market, The major reason cited for the failure of most
controlling the distribution channel, and in the US consumer electronics firms is the lack of market

market, aggressively going after piracy in courts. knowledge in video games. In comparison to con-
sumer durables, demand for cultural products is often

3.3. The battle over platform technologies and chaotic and unstable, yet simultaneously cumulative

the changing logic of competition and addictive Throsby, 1994 Akin to pop music

recording, films, and trendy apparel, the market for
Technological development has, however, altered video games is highly volatile. To sell video game
the logic of competition in the video game industry in  platforms, firms need to devise a means to tame unsta-
the 1990s, undermining the monopoly of Nintendo, ble demand with efficient production and distribution
and increasing the share for SCE’s PlayStation that networks, and maintain a far greater volume to justify
used CD-ROM Yamashita, 1998 Nintendo’s reluc- a tiny margin. Consumer electronics firms typically
tance in aggressively pursuing CD-ROM technology planned on selling thousands of consoles months af-
was twofold: one was the potential loss of control ter months when in reality, the video game business
over proprietary game software, and another was a was sustained through selling millions of platforms.
perceived lack of understanding of apparent tech- Both Sony and Matsushita had blundered in the early
nological advantage in CD-ROM technology: ROM 1990s by planning platforms affordable in consumer
cartridge was more costly and held smaller amount electronics standards, but too costly as home video
of data than CD-ROM, but was faster in reading game consoles. Furthermore, they were unfamiliar
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with Japan’s intricate distribution networks for toys, place in 1995 when Square, the publisher of mega-hit
for which Nintendo had a solid foundation and a game series, “Final Fantasy”, announced that it would
century of experience. produce a version for PlayStation. It was followed
SCFE's success lies in ensuring that the firm capital- by Konami’s announcement to begin selling their
ized on every aspect of its strengths, which centered software directly to consumers without relying on
on internal manufacturing facilities, new product de- Nintendo’s distribution networks, and by Enix’s, the
velopment capability, and in-house accumulation of publisher of another mega-hit game “Dragon Quest”,
talent and expertise gathered through Sony’s broadto produce for PlayStation in 1997. Enix’s president
corporate appedlHaving in-house manufacturing fa- has been quoted as saying that it was strictly a sensi-
cilities ensured high degree of demand-responsivenesshple business decision for software publishers to seek
although it went against the industry norm established expanded revenue through providing software to an
by Nintendo. Further, SCE sell directly to retailers to increasingly popular platform. Nintendo counteracted
discourage rampant risk-hedging behaviors observedwith price cuts, but such tactic is generally consid-
among wholesalers, which disrupt the market and risk ered as an ineffective long-term strategy, as the recent
cooling the already unstable deméhd. case of Sega’s eventual withdrawal from the console
However, the success of SCE ultimately depended business has shown. As a result, SCE achieved a 70%
upon their ability to forge alliances with major soft- share in Japan. In the US, SCE’s share has risen to
ware publishers. The catalytic event that sent industry- 55% in 1999, while Nintendo trailed behind at 36%.
wide signals took place when Namco, a major  SCE solidified its position by introducing PlaySta-
software publisher and a Nintendo partner with a tion 2 in 2000 (4 March in Japan and 26 October in
history of troubled collaboration, agreed to produce the US), a carefully designed console to strategically
software for PlayStation. When SCE was still a retain customers. Unlike Sega’s now defunct Dream-
largely unproven entity, Namco's software made a Cast, PlayStation 2 can play any games programmed
significant contribution to SCE’s credibility and fa- for the previous console. It also functions as a DVD
cilitated its initial entry into the market, and helped player; three quarters of Japanese consumers today use
showcase advantages of PlayStation in 3D graphics PlayStation 2 as both game platform and DVD player,
at various conventions. This strategy was effective in while less than a quarter used it solely for garfes.
generating a reputation and heightened expectationsAdded to it is the function of accessing the Internet,
months prior to the actual introduction of PlayStation although it has not been widely adopted by consumers
in the Japanese market. The final decisive event took worldwide (13-30% depending on market). By 23
March 2001, over 10 million units of PlayStation 2
"7 Also, Sony succeeded in part by attracting adult consumers far have been sold worldwid¥,
more than Nintendo. While Nintendo's customer base is concen- ~ The battle over delivery platforms is hardly over,
trated in children aged 3-12 years, Sony has a much broader basehowever. Although Sony dominates the Japanese mar-
and is particularly strong in the market for “young adults” aged ket, Nintendo still controls a good portion of the US

between 21 and 29. According to a survey conducted in Japan in ket. Al the fut deli latf is b .
1999, 45.0% of the surveyed adults of the age play PlayStation market. Also, the future aelivery platiorm s becoming

while only 5.9 and 11.4% of them play Nintendo 64 and Game- INncreasingly uncertain, and firms are adopting separate

Boy, respectively Dentsu Soken, 2001 strategies. While Nintendo has publicly announced
8 To hedge risks, wholesalers and retailers habitually speculate that it will devote most of their energy and resources

on mega-hit games. They need to hold a sufficient yet minimum in developing the next-generation portable game de-

level of inventory to increase revenue (particularly for mega-hit . . .
games) and simultaneously reduce the risk of holding inventory vice (thelr GameBoy Se”es)’ SCE recently abandoned

of slow-selling games (some sellers illegally sell them to rental or @ plan to develop competing portable devises as they
second-hand game sellers when the value drops to zero). NintendoNow expect that the future platform will move to cellu-
distributes 97% of the products throughoshinkaiassociation of lar telephonesKumar, 200). In the meantime, Sega
contract wholesalers) and also has franchise retailers (1,893 stores

nation-wide) Dentsu Soken, 1999Sony initially decided to hold 9 Survey was conducted over Internet between 29 March and
some inventory in-house, and to reduce licensing fees charged to 1 April 2001 with 4381 valid responses. Nikkei Net: IT News,
software houses, although these strategies were later abandonechttp://it.nikkei.co.jp/it/sp3/speCh.cfm220000511p335b0021.
(Yamashita, 1998 10 pData provided byAsahi.com, 2000
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is transforming itself as a subcontractor to Microsoft's Nintendo’s initial shift to technology-intensive video
Xbox that entered the market in early November 2001 game business was made possible through collab-
with a dozen games and at US$ 299 (3eble 1for orations with consumer electronics firms, and the
the list of major platforms). sharing of engineering skills with them. Local pres-
ence of consumer electronics firms, and particularly
) ) IC chip manufacturers, such as Mitsubishi Electric,
4. Cross-sectoral links and sharing of resources Ricoh and Sharp, enabled frequent communications
for video game development in Japan and experiments at initial stages of new console
design?? Nintendo’s interest in video games in the

th A.S (';hetprf]vio%s sec_:tif<|)n sho:;vzd, the _e\;olu;iont of mid-1970s coincided with that of Mitsubishi Electric,
€ Industry has been influenced by a vanety ot actors \ nich \was in search of a new partner after a joint

l;ron: broa;]q shegtoral ba.(t:rl:%;]oundsl..Trr_a onsfet of thetm— large-scale integrated circuits (LSI) development for
ustry, whic fegan Wld € application 0 gompu etrl video games collapsed as a result of the partner's
programming for arcade games, was subsequen ybankruptcy. The collaboration resulted in Nintendo’s

mfuged Wk']th tecgnolc()jgle_z In consumer elelctronFlgs tI? successful launch of the first color home-based video
produce home-based video game consoles. Finafly, game console (“Color TV Game 6”), and provided

the battle over platforms .has been waged increasingly an opportunity for Nintendo engineers to receive
based on the access to hit game so_ftware. In Japan, th%ands—on training in LSI design. Nintendo’s subse-
two malor.p"’?‘”o”“. developers, Nintendo f”md SCE, quent alliance with Ricoh in their development of
forged an indirect link between manufacturing exper- Famicon was in part motivated by an ex-Mitsubishi

:tbl\sehlangnSL;rEerdelectronlcs fan(tj softwa(;e pfl:bllshedrs. Electric engineer at Ricoh who had worked with
S hybrids of hardware manufactures and Software de- \iniando on LS| design for video games. Sharp had

;aeé(i)spee:rr?,s;tl)?gcf)cr)?ﬁ' ?E\YV?LO?g; i::ergucr;uecrlaelkraifrcc))l:]rigis been a partner in previous electronic toy ventures, and
P 9 ' the relationship nurtured during the previous project

?nd fgclilitatgdt erngin% SOftIW a(;e Ttart-upsf thlr(:;Jgh resulted in Sharp to provide liquid crystal display
inancial assistance and early disciosure of plattorm technology, and led to Nintendo’s early success with
specifications. In this section, we will elaborate on hand-held video games (“Game & Watch”). Although

the sharing of technological ITnotw IeQQe and ka'"ts e Nintendo now deals with overseas manufacturers
SOUTCES among consumer electronics manutac urers’including Silicon Graphics, Philips and IBM, collab-

platiorm developers, and software publishers. orations with domestic electronic firms were critical

) ] to functionality and affordability of Nintendo’s early
4.1. Links between consumer electronics models.
manufacturers and platform developers In addition to supplying technological knowledge
through sharing engineers, consumer electronics firms
played a critical role for Nintendo’s success by serv-
ing as contract manufacturers. Apart from its sales
offices around the world, Nintendo, headquartered in
Kyoto, only has a warehouse with product-checking
1 links between the video game and electronics industry fyunctions near Kyoto, and maintains no in-house
were also found in the US, in its early stages. At_ari hired a plant. Nintendo outsources most manufacturing activ-
college-drop-out, a 17-year-old Steve Jobs as a technician for US$ ... . . .
5 per hour as the fortieth employee. Jobs’ friend, Steve Woz- ities, mCIUdmg pro_ductlon of Parts and asse_mbly of
niak, an engineer at Hewlett-Packard at the time, was addicted to Platforms and cartridges. At a time when sophisticated
Atari’'s computer game, “Gran Trak”, and was allegedly let into international supply chain was still underdeveloped,

Atari laboratory by Jobs in evenings to play the game free. While the use of domestic consumer electronics firms as
Wozniak helped Jobs develop “Breakout”, another “Pong”-based

game, they were also developing the first personal computer in

the garage of Jobs, prototype of Apple I. Aside from Apple, Atari 12 See Takano, 1994/19950r an extensive discussion on the
alumni are also found in other computer software firms, including involvement of Mitsubishi Electric in platform development by
Microsoft, Electronic Arts, Lucasfiim, and LucasArts. Nintendo.

Technical capability and expertise in consumer
electronics have served as a critical foundation
for the early development of platforms in Jagan.
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contractors helped Nintendo concentrate its resourceshardware and software allows systematic develop-
in the design and development of platforfs. ment of games at all levels within his teanTakeda,
SCE’s successful entry into the market with CD- 1999 pp. 100-101). Yet, the Japanese video game in-
ROM technologies represents a different relationship dustry consists of a plethora of independent software
between the consumer electronics industry and plat- publishers as well as the two platform developers,
form developers. As a reputable consumer electronics forming a web of links that transfer expertise. A key
firm itself, SCE uses Sony’s in-house plants known to understanding the industrial structure is its market
for quality in design and performance. Direct control characteristics.
over production of consoles, coupled with shortened In the market for video game software, software
lead-time with CD-ROMs, allowed SCE to remain publishers can expect revenues at negligible marginal
responsive to fluctuating market demand while main- costs after a certain threshold: mega-hits can bring
taining quality standards. Yet another model is that in a high percentage profit vis-a-vis production cost
of Sega; although now defunct, Sega exploited close (mostly labor), while with all the up-front labor cost,
links to resources possessed by an agglomerationflops can quickly turn into a major financial disaster.
of small engineering firms in Tokyo’s Ota-Ward It has been estimated that 14% of the games titles
known for swift and flexible production of parts and generate 70% of the total sales volun@hipntaku and
components for prototypes. Ikuine, 1999. Mega-hits can be further exploited by
In sum, Japan’s video game industry benefited from turning them into a series, raising the status of the
technical knowledge and engineering skills nurtured publisher to a three-, four-, and five-title empire. At
by its globally competitive consumer electronics in- the same time, consumers expect a greater degree
dustry. In addition, a variety of other industries also of excitement in the new versions, therefore raising
provided skills resources, including, such as program- stakes on its success, prompting a push toward a
ming from automobile, computers, and telecommu- greater degree of technological complexity as well as
nications, multimedia technology from broadcasting, more labor-intensive production. A case in point is
and system design from electronics industry, as well a popular series “Dragon Quest” developed by Enix.
as CAD engineering even from the construction in- The first version was developed in 3 months with

dustry Sunagawa, 1998 five staff members, while “Dragon Quest IV” took

5 years and over 30 people to develop, and involved
4.2. Links between platform developers and 16,000 pages of elaborate scenario and scripshita,
software publishers 2001).

In part because of the market volatility and com-

Both Nintendo and SCE today have extensive plex creative environment, the industry cannot be
in-house resources for software publishing as well. systematically and hierarchically integrated in the
The co-existence of hardware and software busi- S8me manner aeeitetsu Platform developers, while
nesses creates a degree of synergy that is deeme(mterested in retaining the core of software develop-
critical in the success of the two firms. For instance, Ment, simultaneously seek flexibility and diversity of
at Nintendo’s software development division, all staff Creative resources by encouraging the development
members, including designers and artists as well as Of third-party publishers. Nintendo, whose strong
software programmers, are given training in hardware in-house software section published such mega-hit
architecture. Shigeru Miyamoto, Director of the divi- titles as “Mario Brothers” series and “Pokémon” se-
sion, argues that a combination of knowledge about fies, deals with 355 third-party software publishers,

while SCE does business with 540 software publish-
13 while outsourcing manufacturing brought certain advantages ers worldwide Dentsu Soken, 1999
to Nintendo, it may have brought disadvantages, namely, the  As shown inTable 2 software publishers vary in
lost opportunity in accumulating manufacturing knowledge. This origin, size and corporate organization. There are

may have contributed Nintendo’s decision to decline the shift to broadl t ized into th - (1) in-h
CD-ROM technologies, and prioritize market advantages (control roadly categorized Into three groups. ( ) In-house

over software) offered by ROM cartridges over production advan- PUblishers of platform developers (i.e. Nintendo,
tages of CD-ROM. SCE), (2) comprehensive software publishers with



Table 2

Major software publishers in Japan

Company Year Origins HQ location Employees Sales® Major titles

established (FY2000; ¥ millions)
Bandai 1950 Toys Tokyo (Taito) 960 217010 Dragon Ball
Capcom 1979 Arcade games Osaka 1009 49082 Resident Evil, Biohazards, Onimusha
Enix 1975 Publishing Tokyo (Shibuya) 130 45265 Dragon Quest
Koei 1978 PC sales, office software Ashikaga — Yokohama 435 20077 Dynasty Warriers, Winbank
Konami 1973 Jukebox rental/repair Tokyo (Minato) 522 171481 Metal Gear Solid, Silent Hill
Namco 1955 Arcade games Tokyo (Ohta) 2097 146554 PacMan, Tekken
Nintendo 1889 Toys Kyoto 1150 462502 Mario Brothers, Pokémon
SCE 1993 Consumer electronics/recording ~ Tokyo (Minato) 1700 N/A Gran Turismo, Spyro, Cool Boarders
Sega 1951 Jukebox mig Tokyo (Ohta) 1007 242913 Virtual Racing, Virtua Fighter
Square 1986 Game software Tokyo (Meguro) 774 72923 Final Fantasy

4 Total corporation-wide sales.
Source: compiled by authors from company websites.
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in-house capability in most aspects of software
development from scenario writing to score writing

and sound design (e.g. Square), and (3) publishers
that act as producer/coordinator and outsource most

functions (e.g. Enix}* It has been hypothesized

Y. Aoyama, H. lzushi/Research Policy 32 (2003) 423-444

4.3. The issue of cultural proximity between
hardware and software

Evidence shows a presence of cultural proximity
between platform developers and third-party soft-

that technology-driven games are better produced ware publishers, as it has been observed in other

by comprehensive publishers, as in-house accumu-

lation of technological knowledge can serve as a

industriest® Japan’s software publishers have been
in a unique position to access, almost exclusively,

competitive advantage, while scenario-driven games dominant platform developers particularly at the early

are better produced through coordination of vari-

stages of the industry’s development. There are mul-

ous new and creative ideas, thereby encouraging atiple ways in which cultural proximity matters, yet in

structure of active outsourcinglintaku and Ikuine,
1999.

Platform developers facilitate the entry and growth
of new, independent software publishers by tak-
ing the lead in information exchange with them.
This normally takes place in the following three
stages: (1) initial guidance on software formats, qual-

all cases it functions to reduce barriers of communi-
cations and facilitates flows of information.

The first aspect of cultural proximity refers to the
ease of communications, represented by the presence
of face-to-face personal networks that allow for infor-
mal, word-of-mouth information transfer through the
use of common language (with high barriers to out-

ity and ethics standards, purchase of developmentsiders). This ensures speedy access to new disclosure

tools, etc., (2) provision of new versions of operat-
ing systems during the development of game titles
at software publishers, and (3) final quality inspec-
tion on software and documentation. In contrast, the
opposite flows of information are rarely observed:
third-party software publishers do not share with
platform developers much information on their game
titles under development. Further, platform develop-
ers seldom become involved in joint development of
game titles with third-party publishers. Hence, un-

of formerly proprietary information. Platform devel-
opers normally disclose new platform specifications to
third-party software publishers at mid- to late-stages
of development. By doing so, platform publishers can
incorporate feedbacks from software publishers before
the final completion. It also helps software publishers
to resolve any compatibility problems. Through such
interactions, platform developers aim at the timely
delivery of new titles as well as successful adaptation
of existing hit titles to the new platform. Occasionally,

like supplier—customer relationships in the Japanese platform developers distribute a small number of pro-

automobile and electronics industries, Nintendo and
SCE do not contribute to their third-party software
publishers in forms of technology transfer. When as-
sistance is offered for start-ups, it normally takes the
form of contests and competition aimed at cultivat-

ing new talent, and financial assistance may ensue

thereaftef>

14 The same tendency is observed in the US. According to the
survey conducted byhintaku and lkuine (2001among 32 US
software publishers, 40% of the firms conducted development
“mostly in-house”, 28% did so “mostly through outsourcing”, 31%
mixed both strategies.

15 SCE’s scheme of supporting start-ups (“Let's play games”)
provides financial assistance for individuals and groups who win
an audition. Nintendo and Recruit Co., Ltd. also jointly established
a venture capital firm that provides similar financial assistance
(Yanagawa and Kuwayama, 2009. 12).

totype consoles to a selected few software publishers
with close business relationships, 2—4 years in ad-
vance of the planned releaSeSuch practices create

favorable conditions for Japanese software publishers
to make a head start at the release of new platforms.

16 Gertler and DiGiovanna (199®emonstrate that proximity in
training regime and language among other things between manu-
facturers and users of machine tools have a significant influence
upon the use of tools and hence their contribution to the innovative
performance of users.

17 To take an example of SCE’s PlayStation, the actual develop-
ment began in 1987-1988, with informal disclosure of its spec-
ifications and the distribution of prototypes to major software
publishers in 1989-1990, 4 years before PlayStation was re-
leased to the Japanese market (interview by authors with Jun-ichi
Kawamura, Chief Producer, Namco, 12 April 2001). According
to Yanagawa and Kuwayama (2000¥intendo did not undertake

an early disclosure of specifications for their 32-bit and 64-bit
consoles, however.
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The second aspect of cultural proximity refers to of the industry is dominated by competing platforms,
the presence of common operational procedures. Foran increasing proportion of profits is being made in
example, comparing software publishers in the UK game software. Platform developers sell their con-
and US as a partner for joint development, Shigeru soles at a razor-thin margin and make a greater part
Miyamoto, the creator of Nintendo’s “Donkey Kong” of their profits from in-house software publishing or
and “Mario Brothers”, finds it far easier to work with  licensing fees from third-party software publishers.
UK software publishers due to their proximity in their The ratio between hardware and software market in
approaches to product development. In Miyamoto's Japan shifted from 1 to 2.4 in 1990 to 1 to 3.2 in
view, UK software publishers pay attention to the 1998. Further, platforms are being made obsolete as
structure of games at all stages of the development software distribution will increasingly take place over
process so that the games can be programmable. Theithe Internet in the futur&® This trend, while still lim-
approach is based on a solid understanding of hard-ited at this time, will further push software publishers
ware architecture, widely shared by Japanese softwareto the center stage of the industry.
publishers, but seldom found among US publishers.

Finally, the third form of cultural proximity may be 5.1, Production and the division of labor in
observed between software publishers and the marketsoftware publishing
in terms of demand-responsiveness. As a content-
driven commodity, local game publishers enjoy the  The production of game software requires a variety
advantage of knowing the preferences and tastes of theyt tachnical skills and artistic creativity. Individu-
domestic market in detail. Popular genres of games g5 work as part of a multi-disciplinary team and
significantly vary between countriesionopolies and  4r6 required to interact with others from a variety
Mergers Commission, 1999. 48); while two-thirds 4 packgroundsTable 3 shows some of the major
of games sold in the US in 1999 were either ac- occypational categories represented in the industry,
tions or sports games, only one-third of the games ith skills varying from design, music, modeling to
sold in Japan that year fall in the same categories programming.

(Shintaku and lkuine, 2001The “Army Men” series Since its infancy in the US, the video game indus-
developed by American publisher, 3DO, successfully (v offered employment opportunities for artists and
cater to boys who also play with plastic toy figures, n-ogrammers who prefer to work in the alternative-to-
but overseas markets presumably will not respond in the_mainstream environment. It attracted engineers
the same manner. In Japan, role-playing games en-anqg programmers, many of whom were nurtured in
joy huge popularity, some being specifically targeted ¢jose association with the country’s defense interests
only for the Japanese mgrk@tAs_lt will be shown under the cold-war regime. Bushnell was quoted as
in the following section, interaction between video saying, “.. we provided a place for creative people
games and cartoons/animation films has created inyg pe part of something completely new. These were
Japanese game software a unique style that elaborate e e who wanted to create something intellectually
characters and stories. stimulating and fun. They wanted to put their talent

into making games, not bombs.Sljeff and Eddy,

1999 p. 140). Japan’s software publishers today also
5. Sources of creativity in Japan’s software showcase their work environment as being casual and
publishing: cartoons and animation films

19 The forefront of technology today is online games (or other-

Today, software publishers command a decisive wise known as massively multi-player games—MMPGs) in which

power in Japan’s video game market. While the history the Internet is the medium o_f delivery. The most popular of all, Ev-
erQuest by Sony, a 3D multi-player dungeons game, have 300,000
subscribers with US$ 119 annual fee, and as many as 60,000 play-
18 This form of cultural proximity, however, explains the strength  ers have played at one time. Currently, information is delivered
of locally-based software publishers, and questions still remain as on a CD-ROM, and games rely on the online bandwidth only for
to why Japanese-made software can hold a significant market-sharethe current state, with occasional updates. SCE also announced its
in the US market. alliance with AOL recently to ensure its position on online games.



Table 3

Occupational categories in the video game industry

Occupational
category

Summary of major tasks

Skills/training required

Game designers

Atrtists

Sound designers

Programmers

Game testers

Write the blueprint of the game; decide the mission, theme, and rules of play;
lead game designer determines overall concept, level designers work on smaller
sections of the game, and writer designers write text and dialogue

Create graphics; in a 2D game, artists draw images on paper and then scan
them into the computer, in a 3D game, artists create most of their images
within the computer; character artists design and build creatures, animators
make them move; background artists create video game settings; texture artists
add detail to the surfaces of 3D art

Compose music and sound in a game; research appropriate music options for
particular games; choose creative sound effects with the correct balance of
realism and entertainment value of exaggeration

Plan and write video game software; translate ideas into mathematical equations
the computer understands; specialists include engine programmers who write
software that makes video games run, artificial intelligence programmers who
write code to make computer-controlled characters act realistically, graphics
programmers, sound programmers, and tool programmers who write software
for artists and designers

Play games to find errors in software, graphic glitches, computer crashes and
other bugs; write reports describing the problems they find

Writing and communication skills; management skills; technical
skills including computer programming and software design;
most designers earn a college degree in English, art, or computer
science

Visual imagination; ability to apply basic math concepts; ability
to use modelling and animating software; most video game
artists have formal training in fine arts or art-related subjects,
bachelor’s degrees are an advantage

Musical creativity; training in audio engineering; knowledge of
the basics of computer hardware and software; many sound
designers have a bachelor’s degree in music and some have
education in film scoring

Strong math skills; knowledge of computer programming (C and
C++); most programmers have a bachelor’s in computer science

Ability to communicate clearly; familiarity with technology and
expert game playing skills; does not require formal education but
testers are encouraged to earn computer technician certificates

Source: Crosby (2000).

9eY
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‘ Planning: genres, markets, budgets, etc. ‘

v

‘ Design: production of specification sheets ‘
I

v
v Contents production: 2D and 3D
‘ Programming ‘ graphics (characters, backgrounds),
sounds and music

v

‘ Test versions: ¢ and B versions ‘

v

Debugging

v

‘ Golden master ‘

Fig. 2. Production process of game software. Sourtesta (1998) Dai-X Shuppan (200Q)Yanagawa and Kuwayama (2000)

informal, creativity-oriented and divorced from the media for pre-release evaluation and marketing. The

strict hierarchy of firms in traditional industries. production is complete when a “golden master” is
Today, the production of game software consists of issued and sent to mass productidn.
a number of stages (s€&y. 2). The production starts Over the course of its history, skills requirements

with planning of game titles, including missions, in software publishing have witnessed two funda-
themes, key characters, target platforms, market, andmental changes. The first took place when Nintendo
the budget. Game blueprints are either made in-houseintroduced characters and story lines, a significant de-
or brought to publishers by freelance game designers. velopment from the previously dominant “war game”
Upon being approved by the producer, who is respon- and “ball game” types in which speedy reflexes de-
sible for the overall management of the project, pro- termined the winner. Early video games, such as
duction moves onto the specifics that include scenario Russell's “Space War” (1961), Bushnell's “Pong”
writing, designing of character details and accessory (1973), and Taito’s “Space Invader” (1978), all fall
items, and developing plans for backgrounds settings. into this category. Nintendo’s hit titles such as “Don-
This stage is followed by two concurrent tasks; pro- key Kong” and “Mario Brothers” introduced identifi-
duction of graphic materials including characters and able human/animal characters with scenarios and story
backgrounds, and programming. For graphic material lines. These developments made skills for creating
production, characters are normally hand-drawn first absorbing stories and appealing characters a necessity
by artists and then scanned into the computer with in video game software publishing. Consequently,
2D or 3D software specially designed for graphics game design, which was largely within the realm of
and animation. Sound and music are generated byengineers until then, henceforth became the task of
sound designers. Computer programmers work on specialized designers with artistic taléhtEngineers
programming to define movements and backgrounds. with high level of mathematics increasingly specialize
Programmers then import graphic and sound materi-

als and complete what is known as am Version”. -

At the next stage, debugging, game testers play the 20 For a detailed description of the production process,seda,

. . . 1998 alsoDai-X Shuppan, 2000
programmes and Idemlfy buQs’ g“tCheS and errors. 21 In an interview, Masayuki Uemura, Nintendo’s chief engineer,

At some point of the debqumg stageB.a_/ersmn 1S stated that electronics engineers used to design characters in arcade
often issued and made available to critics and mass games before the 19804i¢la and Ohgaki, 1997pp. 286—287).
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in middleware, e.g. proprietary programming software ing, finance)mangafied classics, and socio-political
that transfers graphic data from industry-standard satires?®

2D/3D tools, such as Avid Technology’s Soft Image, Manga has a distinctive style, which is owed to
and optimizes them to a specific platfofd. the famous cartoonist known as the “godméngd,

The second change took place with the shift from late Osamu Tezuka (1926-198%Bendazzi, 1994;
ROM cartridges to CD-ROM as the primary stor- The Economist, 1995 Influenced by Hollywood
age media. This development accelerated the alreadyfilms at a young age, Tezuka revolutionizethnga
on-going shift in emphasis toward talented artists by incorporating techniques used in films, such as
with superior graphics capability. Also, CD-ROM’s close-ups, fadeouts, and varying camera angles. He
large memory capacity allowed some game software has been influential in introducing new formats as
to begin including pre-rendered movies to be shown well as contents, makinghangadevelop from pre-
during the game, increasing the need for a more real- viously dominant short strip humor to that involving
istic movement by associated game characters. Thesdong and complex stories. He also succeeded in weav-
two trends increased the importance of graphic design ing in serious issues, such as religion, race, war and
skills further. social justice without leaving the boundaries of enter-

To respond to these changing skills requirements, tainment. Throughout his over 40-year career, Tezuka
Japan’s video game industry drew artistic creativity drew over 150,000 pages, with a record 250 million
from its already well-developed cartoons and anima- copies of sales by the mid-1980s. Tezuka was also
tion film industry. Cartoons and animation films have the pioneer in producing an animation TV series in
pervasive influence upon Japan’s culture and society, 1963, with his hitmanga“Astro Boy”. When Tezuka
far greater in comparison to American and European died in 1989, Japan'’s influential daifsahi Shimbun
counterparts. As we shall show, a variety of indica- carried an editorial that stated among many reasons
tors illuminatemangas position and significance in  for the popularity ofmangain the country, the most
the Japanese society. important factor was that “Japan had Osamu Tezuka”.
Almost all professional cartoonists today are under
his influence in one form or another. With the quality
of his works as well as his credentials as a medical
doctor, Tezuka was most influential in raising the
status ofmangain Japan to the level of literary works.

The importance ofmangain Japan’s popular cul-
ture meant high social status for cartoonists, who
are regarded as celebrities with recognition that at
least equals popular novelistsJapan’s comic artists
typically possess copyrights of their own series, and
therefore enjoy a greater control over their products
h than American serial comic book artisi€inmoeller,

5.2. Manga and animation films industry in Japan

Japanese cartoons, knownraangacomprise over
one-third of all books/magazines sold in 198%0tsu
Soken, 2001 There were 2192 titles of nemanga
books published that year, in addition to 280 titles
of mangamagazines with an annual circulation of
1.1 billion copies. Approximately two-thirds of boys
and more than one-sixth of girls aged between 5 and
18 readmanga and most read weekly, biweekly or
monthly comic magazines averaging 400 pages wit
15 serialized storiesSchrodt, 1983; Grigsby, 1998 T _ ,

An example well known outside Japan includes “The Manga

Manga are for adults, too; out of 280 comic mag- ) . ) ;

. . . . . . Introduction to the Japanese Economy” or otherwise known in the
azme$ n CerU|a‘t|9n in 1999, 215 were mang!nes US as “Japan.Inc” by Shotaro Ishinomofine Economist, 1995
targeting adults with an annual total of 727 million 24 pespite its phenomenal popularity and its profound influence
copies printed comprising 53% of all comic maga- on popular culture, cartoons and animation films have long been
zines Dentsu Soken, 2001The subjects range from considered societal vice viewed by Japan’s parents and educational
romantic to educational, humor, sports, adventure, sex establishments for years. A dramatic shift in their views has been

. observed only recently. Asahi.com reported on 28 September 2000
and violence. There are even howatanga(e.g. cook- that the Education White Paper produced by the Ministry of Edu-

cation focuses on the role of culture in education, which includes

cartoons and animation as an artistic sub-field, and for the first
22 Interview by authors, Jun-ichi Kawamura, Chief Producer, time recognized their role as art form and a form of expression
Namco, 12 April 2001. that illuminate contemporary social trends.
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1999. Regarded as artist-entrepreneurs, the high so-second best selling film in all of Japan’s film indus-
cial status associated with Japan’s cartoonists is in try, also producesnangaand does not hesitate to
part a reflection of their economic status. In 1997, acknowledge Tezuka's strong influence in his work.
there are 3500—4000 publishing cartoonists in Japan,
in addition to 20,000 assistarfts.Almost every ed-
ucational institution from elementary schools to uni-
versities has student-run cartoonist clubs as part of Cartoons and animation films provided an impor-
extra-curricular activities. Ask Japan’s third graders tant foundation for the emergence of Japan’s video
about their future career aspirations, a significant game industry. The core of game software production
number aspires to become cartoonists. As a result, involves scenario writing and drawing, and cartoons
more than 10,000 individuals regularly attempt to be- and animation films provided the necessary skills
come professional cartoonists in Japaert, 1993. and expertise for character production and graphic
Comic books gave rise to animation films and TV design. A higher income offered by the video game
series, further reinforcing the strengthraingaas an industry encouraged migration of skilled designers
integral part of popular culture in Japan. Most of the and illustrators from cartoons and animation industry.
early TV animation programs in the 1960s and 1970s In the animation industry, the hierarchical structure
were based on characters and stories out of comicwith a series of small subcontractors tends to suppress
books. In the late 1970s and the 1980s, animation wages, and project-based fees often reduce hourly

5.3. Transfer of creative resources to video games

films emerged as blockbusters in the Japanese cinemawages?® The video game industry, which enjoyed a

with such hits as “Cosmic Warship Yamato” which
features a spaceship transformed from a World War I
battleship, “Galaxy Express 9997, an adventure story
of a boy travelling on a space train, and “Mobile
Suit Gundam”, hard science fiction chronicling a war

between people living in the earth and space colonies.

Animation films and TV programs today account for
a significant portion of Japan’s market for films and

rapid market growth in the 1990s, managed to em-
ploy workers at higher wages, and even caused labor
shortage in the animation industrifikkei BP, 1999.
While no data exist on the actual transfer of employ-
ment among cartoons, animation and video games,
the presence of interactions between these sectors are
clear from various literature on the video game in-
dustry, and was also supported by our interviews with

broadcasting. For instance, of the revenues grossedindustry insider$® The overlap in required skills

by the top 10 films released in 1997, 40% were
accounted for by animation filn?s.

Skills transfer frommangato animation films was
clearly one of the consequences. Reiji Matsumoto,
who produced such animation films as “Yamato” and
“999", was trained as a cartoonist with a strong in-
fluence from Tezuka. Another producer of the sci-
ence fiction animation series “Gundam”, Yoshiyuki
Tomino started his career at Tezuka’s firm, and Hayao
Miyazaki, who produced “Princess Mononok&”the

25 Estimates provided bfpentsu Soken, 1999

26 A great majority of animation TV series broadcasted are do-
mestically produced. In 1999, only 296 out of 2553 animation
programs broadcasted in Japan were foreign progrdbemtéu
Soken, 2001 Japan is a large exporter of TV animation programs
as well; in 1992, 58.3% of TV programs exported were animations
(Kawatake and Hara, 1994

27 A popular animation film, “Princess Mononoke” (1997) earned
¥11.3 billion, second only to James Cameron’s “Titanic” that
earned¥16 billion in Japan Dentsu Soken, 2001

between cartoons/animation films and video games
can also be observed through programs in vocational
schools. There are 300 vocational programs that offer
training specifically designed for video game-related
occupations, and additional 170 vocational programs
offer training for those who aspire to become cartoon-
ists, animators and illustratof$. These vocational

28 While game software publishers are dominated by small firms,
firms in the cartoons and animation film industry are generally
even smaller. In 1999, there were 235 firms in business, employing
3720 personsOentsu Soken, 2001

29 Interviews by authors, Jun-ichi Kawamura, Chief Producer,
Namco, 12 April 2001 and Komei Harada, middleware programmer
at 3DO, 18 August 2001.

30 According to the search conducted on the database provided by
JS Corporation, which include over 3000 vocational schools in their
database (http://www.js-corp.co.jp/index.html). Video game-related
occupations selected for the survey include computer graphic de-
signers, game creators, game programmers, game designers, game
planners, multimedia creators, digital processors/editors, computer
graphics artists, and multimedia technicians/engineers.
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schools are typically classified into two categories: many in the video game industry refer to their inter-
fashion/art/design schools, and electronics/computer est in cartoon/animation films as being the primary
programming schools (sdable 4. Among the 12 vo- motivating factor for pursuing current occupation.
cational schools surveyed for this research in Tokyo, In fact, Nintendo’s innovation of incorporating hu-
the majority fell into these two categories, with the man and animal characters and stories in its video
exception of two that were specialized schools de- games, as noted earlier, was attributed to an indi-
voted to developing a variety of skills for video game vidual designer with a strong influence of Tezuka
production. In all arts and design schools surveyed, as well. Shigeru Miyamoto, Nintendo’s chief game
programs on animated films and cartoons are run in developer and the creator of “Donkey Kong” and
conjunction with ones on video games, often sharing “Mario Brothers”, began his interest imangain
curricula (e.g. computer graphics, 3D animations) junior high school, and led the cartoonist club at
between them. school. He later attended Kanazawa College of Art

The video game industry maintains close ties to and was hired by Nintendo as its first staff artist in
these vocational schools. Practitioners in the industry 1977. When he was assigned to develop an arcade
often serve as instructors, and occasionally studentsgame for the US market in 1980, he studied the then
are hired part-time workers, an entry-way for full-time popular “Space Invader” and “Packman”. Upon re-
employment later. Some firms go as far as setting alizing that the objective of these games was simply
up their own vocational schools; platform developers to erase objects from the screen, he decided to create
as well as major software publishers jointly estab- a game with a story just as in cartoons/animation
lished “Digital Entertainment Academy” in Tokyo, films.
and Konami runs its own, “Konami Computer Enter- In the case of “Donkey Kong”, the simple game
tainment School” in Tokyo and Osaka. These schools is built upon a detailednangalike character with
are popular among aspiring game designers for they an elaborate story that resembles those from anima-
open doors to employment in a highly competitive tion films, “in which the lead character overcomes a
job market in the video game industrvikuriya, variety of barriers and wins back his princess from
1999. a mischievous gorilla®2 Miyamoto spent time on

The sharing of creative resources in Japan was in character development, to such an extent that the lead
part possible due to the contemporaneous and over-character is made as specified as a blue-collar, con-
lapping development of cartoons, animation films, struction worker who keeps a gorilla as a pet and has
and video game industries. Unlike the case of the a pretty girlfriend. The gorilla ventures on to kidnap
US, where influences of comic books and animation the girlfriend one day and flees to a construction site,
films in popular culture peaked in the immediate which prompts the lead character to go after the go-
post-war period and had already waned by the time rilla to rescue his girlfriend® The gorilla counteracts
video games emerged, Japan’s comic book publishing by dropping a series of wooden barrels as obstacles
peaked as recently as in the mid-1980#nimation to deter the lead character. The same lead character
films in Japan today occupy the major share of the was employed again, appearing as “Mario” in “Super
otherwise seriously declining domestic film industry. Mario Brothers”. Video games have since become far
Skills resources in these industries were concurrently more complex and elaborate. As an extension of such
developed and far more effectively shared in Japan, early games as “Donkey Kong”, role-playing games,
thereby increasing cross-influences of contents among
these Creat“_/e Indusm_es'_ mmew with Miyamamo QAida and Ohgaki, 199%. 178).

The sharing of artistic talent between cartoon/ 33, the mid-1980s Nintendo was sued by Warner, which claimed
animation films and video games in Japan has led that “Donkey Kong” violated copyright laws for its similarities
to a number of common features that can be ob- to “King Kong”. The lawsuit ended in Nintendo’s favor, when

served between the two forms of art. For example it became clear that Warner never officially copyrighted “King
) ' Kong” (Sheff and Eddy, 1999 On another unrelated incident,

the similarity in character between Disney’s animation film “Lion
31 For a detailed analysis of the American comic culture and King” and Tezuka’s cartoon “Jungle Emperor” (1950-1954) has
animation films, se®endazzi, 1994; Wright, 2001 been suggested.



Table 4
Examples of vocational schools in Tokyo offering courses on video games

Types Courses on video games Program duration: enrolment Other courses
Specialized video game (1) Game programming, planning, 2 years: 230, 3 years: 50 None
training schools graphics, sound design

(2) Game programming, CG, sound 3 levels (1 level per year): None
design, planning, scenario writing total of 250

Art/design schools (3) Game programming, game 2 years: 120 Cartoons (2 years: admissions 80), animation films
design, character design (2 years: 80), broadcasting, IT, architecture
(4) Game design, CG design 2 years: 200 Cartoons (2 years: 150), animation films (2 years:

250), voice acting, illustration

(5) Game graphics (as part of CG 2 years: approximately 40 Cartoons (2 years: approximately 40), graphic design,
design) interior design
(6) Game design, character design, 2 years: approximately 200 Cartoons and animation films (2 years: approximately

game sound, game production

(7) Game programming, game 2 years: 120
graphics, mobile game programming

Electronic/computer (8) Game design and programming 2 years: 40

programming schools

(9) Game programming, game CG 2 years: 80
(10) Game design and programming 2 years: 30
(11) Game programming, game CG 3 years: 70
(as part of CG course)
(12) Game design and programming 2 years: 40

200), graphic design, fashion design, interior design,
architecture, industrial design

Cartoons (2 years: 50), animation films (2 years: 40),
3D movies, Web design, voice acting

Information processing, IT, architecture

Information processing, architecture, biotechnology,
environmental technology

Computer graphics, architecture, information
processing

System engineering, computer programming,
computer music

3D computer graphics, Web design, digital movies,
information processing, networks management

Source: Authors’ survey.
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in which players can pick and assume a character andlike an operating system. Yet the monopolistic control
typically go on an adventure or treasure hunt, enjoy over hardware has shown not impossible to break, as
broad popularity in Japan. Some of the role-playing the case of Sony indicates.
games feature characters outnadngaand animation Several issues remain unresolved for the future
films, or with features resembling them, suggesting of Japan’s video game industry. One is the issue of
that drawing techniques and character design are globalization, both in terms of markets as well as
directly transferred frommangaor animation film production. The entry of Microsoft with Xbox may
industries. undermine the exclusive advantages on cultural prox-
The three media, video games, cartoons and ani- imity Japanese software publishers enjoyed over the
mation films are increasingly linked with one another last two decades. Major US publishers, such as Ac-
in their marketing to boost sales of one another. For tivision, THQ, and Electronic Arts are already seen
example, a few good classics in animation films have to benefit from the new battle over platforms in the
been adapted for video gam¥&sThese games include  fall 2001 (Clifford, 2007). Also, some Japanese firms
video clips from the originals and use the same voice have already begun to offshore selected functions
actors to capture those grown-ups who used to watchto low-cost areas such as Shanghai. We may also
the originals. Yet the most well-known example of observe a rise of localized video game publishers as
the three media’s integration is the success of Poké- potential competitors in hitherto underdeveloped mar-

mon Hatayama and Kubo, 20D0Pokémon was first
developed as a video game for Nintendo’s Game Boy.
Shortly after its oblivious debut in 1996, the char-
acter began appearing in monthilyangamagazines
for children. This ignited its popularity, resulting in
a TV animation program series in 1997, followed
by a couple of blockbuster films. The appearance of
Pokémon in a variety of media reinforced one an-
other, facilitating the growth of the market for video
games.

6. Conclusion

The developmental trajectory of the video games in-

kets, as already seen in South Korea. Finally, some
Japanese software publishers have become involved
in expanding online game markets to Asia, to take
advantage of the rapid proliferation of Internet access
and simultaneously to counteract rampant piracy in
Asian markets. Online games can theoretically be
accessed across borders, yet at the moment it does
not accommodate participants using different lan-
guages. Currently, regional codes prevent the use of
software across borders (i.e. Japanese software cannot
be played by US-purchased consoles). The issue of
control over contents across borders is likely to gener-
ate concerns with the increasing popularity of online
games.

Another area of concern for the Japanese video

dustry revealed a complex interplay between hardware 9&me industry is its reliance upon upstream devel-
and software technologies from its origin, and more OPment tools developed by US firms. Today, al-
recent trends represent a transition from hardware, Most all developmental environment, including 3D

engineering-driven to increasingly software-centered animation tools (e.g. Avid Technology’s Soft Im-
industry supported by artistic creativity drawn from

cartoon and animation film industries. To signify this

shift, the battle over platforms today to a large extent
hinges upon the coordination with software publishers
that provide hit game titles. In the video game indus-
try, in the past platform hardware has functioned much

34 Examples include “Space Warship Yamato”, released for
PlayStation in 1999 and “Mobile Suit Gundam” for PlayStation 2
in 2000. The import of classic animation films, such as “Yamato”
and “Gundam”, is also found in typing training programs on the
PC format.

age, Alias|Wavefront's Maya, Newtek’s Lightwave)
and operating systems (e.g. Silicon Graphics’ IRIX,
Microsoft's Windows) are made by North Ameri-
can software publishers. These publishers, some with
multiple expertise in TV advertising and motion pic-
ture as well as industrial design, reign graphic tools
for a variety of sectors. This, combined by the chang-
ing delivery medium, may provide a further push for
the Japanese video game industry to specialize in
game contents production in the future, with continu-
ous inter-relationships in artistic creativity brewed by
mangdanimation industry.
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