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Innovation and Competition in Standard-Based
Industries: A Historical Analysis of the
U.S. Home Video Game Market

Scott Gallagher and Seung Ho Park

Abstract—This paper examines the competitive dynamics in a how firms should compete in these markets has started to at-
standard-based industry through a historical observation of the tract attention [1]-[5], [15], [17].

U.S. home video game industry. The paper focuses on the theo- 1o itiona| strategic frameworks explain discrepancies in
retical issues of switching costs, installed base, and complemen-

tary goods as critical factors of dominant designs and firm suc- 1€VelS of firm performance as an interaction between the

cess in a network-based industry. Our analysis reveals multiple €xternal environment (e.g., industrial forces) and the resources
stages of technological innovations and changes of market lead-and capabilities that are developed and deployed by firms [25],
ership and industry standards during a relatively short history  [45]. Competition in standard based industries does not overturn

of the industry. The industry exhibits six generations of techno- o, ayisting frameworks. However, since the existing installed
logical changes in video game consoles and complementary prod-

ucts, with each generation represented by a new set of competitors, P@S€ of products is a potential competitive advantage, firms now
dominant designs, and market leaders out-competing the leaders have greater motivation to compete for market share. Therefore,
of the prior generation. Our analysis confirms the efficacy of tra- strategy concepts that center around developing market share
ditional tenets of successful strategic management in a network- gnd mass acceptance of products, such as economies of scale,

based industry, such as the importance of technological innova- o mover advantage, and technological innovation, feature
tion, building entry barriers, protecting firm-specific assets, com- ’ ’

petitive pricing, brand recognition, and effective channel manage- 9réater prominence in the analysis of these industries than
ment. These traditional strategies, however, should be geared to they do for others. This study presents a historical analysis
achieve new strategic goals, such as building installed base and aof the U.S. home video game industry to explore what roles

netw_ork of complqmentary products, t_hat are critical success fac- these strategic issues play in a standard-based industry and
tors in competing in a network-based industry. to understand how they might be different from competing in
Index Terms—nnovation, network effects, standard based in-  traditional manufacturing industries. In particular, we focus on
dustries, video games. technological innovations, switching costs, installed base, and

complementary products as determinantsdefactostandards

|. INTRODUCTION and firm success across multiple generations of standards in

- the U.S. home video game industry. The paper then attempts
:ﬁg/lc'i\l\:zemi:ﬁf;s{htgte gtizflir;?l;jrﬁggergggi?;mf? (r)smczig draw a comprehensive conceptual model that explains firm

uccess in a network-based industry.

product [9], [10]. These so-called network externalities are he U.S. home video game market is an important example

common in markets where products need to be connect .
a standard based industry because customers purchase or

together into a network (e.g., a telephone) or ancillary pr0§ nt software to use with their console. The complementarity
ucts are needed to fully benefit from a good (e.g., compac L
) . etween software and hardware in this industry thus creates a
disks for a CD player). Standards are often created in order . )
. need for an industry standard to lower transaction costs and to
to facilitate the development of these markets [12]. However N . .
. N : increase buyer-switching costs. The home video game market is
the basis for competition in these standard based industries.

is often different from traditional markets because, with neft Significant sector of the home electronics industry, with 1999

work externalities, market share itself becomes a potentiaﬁales of $6.9 billion in the U.S. [19]. In addition, this industry

valuable resource for firms [8]. Building on the work of econ’ also of potential interest to scholars because it presents a

: L . . d pamic and intensely competitive environment for firms. It has
omists and technological innovation researchers, analysis . : .
already experienced several stages of industry revolution and

changes of market standards in a relatively short time period.
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attention from scholars examining innovation issues [21], [2dksues. First, what are the roles of standards versus traditional
For example, the personal computer industry saw the ragdurces of competitive advantage to establish market leadership
imposition of standards upon IBM’s entry in 1981 and has strorig network-based industries? Second, what are the economic
backward compatibility; the introduction of Pentium chips oand competitive processes in within versus between standards
Windows 95 did not preclude the use of software that had beesmpetition? Lastly, what are the direct sources of success in
written for DOS on the new machines [23], [24]. In contrasgstablishing an industry standard in a network-based industry,
backward compatibility has been rare in the home video game., superior technology, switching costs, installed base, back-
industry, with each generation effectively “resetting the cloclkivard compatibility, or complementary products? As we address
of competition between firms [13]. Therefore, firms in the homthese issues through a historical observation of the U.S. home
video game industry fought what could be viewed as a full-blowndeo game industry, we also attempt to draw a comprehensive
standards war about every five years. Therefore, we think tlrnceptual model that explains firm success in network markets.
this industry is ideally suited for a systematic study of the rele- 1) Dominant Designs:While definitions vary slightly [26,
vant concepts and key considerations surrounding competitionpin24], [27, p. 613], [20, p. 417], there is considerable con-
standard based industries. An in-depth industry case analysisessus in the innovation literature that product designs (or pro-
an appropriate research method to explore competitive dynanicgtion processes) in markets enter periods of punctuated equi-
in standard based industries. It is a daunting task to condudttaium referred to as dominant designs. A dominant design is
large-scale empirical analysis on the issue because of the néegdproduct architecture that first embodies all the primary char-
for historical observations of multiple industries. Moreover, thacteristics of later products [21]. For example, a typewriter that
diversity in technology across industries also requires differeamitows the typing of upper and lower case letters that can be
strategic approaches toward building and managing induss®en as they are typed is a dominant design [26]. All typewriters
dominance in different industries [31], [43], [44]. that followed, even if from different makers, had those features.
The paper begins with a brief overview of theoretical concepiie emergence of the initial dominant design is usually what al-
applied in our study, including dominant designs, switchinigws a well-defined market to take shape [27], [28]. A study of
costs, installed base, anig factostandards. This is then fol- the U.S. personal computer industry showed that adopting the
lowed by a historical analysis of the U.S. home video gant®minant design was important once it had emerged, but there
industry with a primary focus on these theoretical issues ow8s little performance difference between firms that developed
multiple generations of industry standards. The paper conclude dominant design and those that quickly adopted it [21]. For
with a discussion of theoretical and practical implications dhis paper, we define a dominant design as the aspects of the
managing competition in standard-based industries accord¥igleo game consoles that are technically distinguishable to con-
to the historical findings of the U.S. home video game industr§umers, such as storage media and interface. _
We then present an inductively driven theoretical framework However, even after a dominant design emerges, technical
for firm success in network markets that combines traditiondlProvement of products and/or production processes continues
competitive strategies with the strategic goals of buildiniﬂj' industries. Early views were that it is generally difficult for

installed base and a network of complementary products. incumbents to survive shifts in the underlying technologies of
their industry [29]. Later models recognized that these innova-

Il. THEORETICAL OVERVIEW tive processes could pe either competence enhancing or compe-
o . ) tence destroying for firms [28]. It is generally assumed that the
When competing in standard-based industries, managgfsergence of dominant design depends on the nature and extent
cannot check all the extant precepts of strategic managemgfifechnological innovation. The paper examines this assump-
at the door (e.g., [25]). Issues such as industry structure afih through a historical observation of the home video game
differing resources and capabilities of competing firms remajfqystry that experienced multiple generations of dominant de-
important for gaining and sustaining a competitive advantaggqns. The paper also explores other potential sources of dom-
However, of primary interest for this paper is the potentighant designs, including traditional competitive strategies and
importance for many of the additional issues that have beggy strategic emphases in network-based industries such as in-
proposed as significant for standard based industries. Whilg|led base and complementary products.
the full array of relevant variables for competition in these 2) Switching Costs:Switching costs are costs customers
industries remain open for discussion, this paper focuses jag,r moving from one product to another. Once a dominant
three issues in relation to standards and innovation: design emerges, creating switching costs becomes a cen-
1) the role of the dominant design, a single architectuteal feature of competition in standard based industries [3].
that embodies all of the key features and elements ofSavitching costs are facilitated, and mutually reinforced, by
product; two things—complementary products and network effects.
2) the role of customer switching costs, which are the costmplementary products have already been referred to and are
incurred by customers and rival suppliers for moving b&imply those products that are needed to maximize the utility

tween standards; of the core product. Complementary products can be physical,
3) theimportant role of installed base, the current number efg., razor blades for razors, or intangible, e.g., touch typing
adherents to a standard. skills for QWERTY keyboard layouts [6]. Since investments

As we focus on these issues specific to standard-based indms-consumers in either raises their switching costs, the pro-
tries, the paper attempts to address three important theoretidgaion of these complements is critical for firms competing
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in standard based industries [1], [14]. Switching costs canThe tendency for markets to pick one standard over the
also arise out of the need for interconnectedness (i.e., netwotker is referred to as tipping. Standard tipping often causes
effects) where customers become relatively more “locked ifidrphaning” of earlier standards as late adopters choose a
to a standard, as more customers are likely to spend on thpksform that becomes incompatible with the earlier one and
complements. Therefore, in order to enter a standard basetidors of complementary products stop supporting the earlier
industry a competitor must offer a product that is significantlgtandard [90]. Once a standard is adopted, competition between
more technologically advanced than existing products. fiims moves from between standards (e.g., Mac versus PC) to a
our historical analysis, we explore the roles and sources lyfttle within them (e.g., Compagq versus Dell). Continuing our
switching costs in the U.S. video game industry before and affé€R example, the battle turned into a more conventional within
a dominant player has emerged in a market. Beside traditiostandards rivalry as Sony began to produce VHS devices.
competitive strategies, we also focus on interconnectednes©ur study illustrates frequent changes and emergence of new
between hardware, i.e., video game consoles, and software, gtandards in the U.S. home video game industry. In particular,
video games, to explain switching costs and the sustainabilg identify six distinctive generations of standards in this
of dominant design in the industry. industry. We explore below the competitive processes of within
3) Installed Base:Once customers start to incur switchingind between standards competition in the U.S. home video
costs, then (and only then) installed base starts to become a vgme industry. The three theoretical issues, dominant design,
able resource for firms [3]. Installed base is the existing numbgWitching costs, and installed base, are examined in each of
of users of a product. Therefore, the most direct way to buildtese technological generations in terms of their roles toward
firm’s installed base is to be an early seller in a market. EarBpilding and tipping the industry standard. Multiple views,
entry into a market often provides a lasting source of compéfcluding these three issues, that are often overlapping, have
itive advantage if the entrant can preempt assets, control teBReN presented in the literature to explain the success and
nological leadership, or create customer switching costs [16ilure of a standard. Although it is not our intent to test each
The preemption of assets refers to the benefits a firm gains ®je of these views, the analysis below provides some historical
accessing valuable resources before their value is known, e®yidence to draw insightful conclusions about the relative
a corner location on a highway that is about to be expand@@jf_icacy of these alternative views of success in standard-based
Contrary to many other markets, in a standard-based indusp@mpetition. Some of these alternative views considered in our
market share may be a preempted asset. Technological lea@8@lysis include technological innovation (product superiority),
ship could result from legal protections like patents or learnin§Witching costs, installed base, backward compatibility, and
based cost advantages [25]. Empirical findings, however, ha¥ilability of complementary products, along with traditional
been mixed about first mover advantage, with many cases of fig@mpetitive strategies. Based the historical findings, the paper
mover failures [31]. This suggests that there are strategic djésents an inductively drawn conceptual model that explains
portunities, such as penetration pricing and investments in cofit success in network-based industries.
plements, along with the entry order that determine a firm’s in-
stalled base. In standard based industries the managementofex- !l HISTORICAL ANALYSIS OF THE HOME
pectations of future installed base, such as pre-announcement of VIDEO GAME MARKET

new product development, is also described as a useful strategy) Method: Our historical analysis attempts to illustrate
for firms [14]. Our analysis will delineate whether each of thesgharacteristics surrounding dominant designs, switching costs,
forces are present and the roles they play in competing for ind installed base for each generation of technological changes,
stalled base in the U.S. home video game industry. This woleld eventually identify the drivers of success, in the U.S. home
also be able to provide some insights whether competing for ifideo game industry. Rather than mixing and matching examples
stalled base, and dominant design, requires a shift in strategi@xamine the relative strengths and issues surrounding compe-
focus from the traditional tenets of strategic management. tjtion in these industries we attempt a historical analysis. This
4) De Facto Standardsif a firm selects the eventual dom-however presents an important methodological challenge—how
inant design, exploits network effects by building switchingan the reader be assured that we are not cherry picking the
costs, and increases its installed base and complementggtory of the market while at the same time not being bored with
products, it has a good chance to set a formal aledacto a complete recitation of it? This is not a new problem and has
standard in an industry. Formal standards are usually $gfen recognized most eloquently by Miles and Huberman, “We
through negotiations between most, if not all, of the potentigb not really see how the researcher got from 3600 pages of
vendors of a technology. However, of more interest herelarefield notes to the final conclusions.” [33].
facto standards that emerge through market competitid®.  Our approach for this difficult problem is as follows. First,
factostandards arise simply as a result of consumer choice. The attempt to limit our discussion of the industry to only its
triumph of Matsushita’s video home system (VHS) format ovenost dramatic events focusing on the issues surrounding dom-
Sony’s Betamax is a classic example of the imposition déa inant design, creation of switching costs, and building of in-
facto standard [32]. Matsushita’s victory has been attributestalled base that we identified as being theoretically important.
to the presence of complementary products, i.e., videotaBecond, since we are limiting ourselves to a historical study,
rentals, and its ability to ramp up production to build installedur sources, books, newspaper articles, annual reports, etc., are
base [32]. This success led to a rapid disappearance of Somublicly available and accessible. Third, we make every effort
Betamax, as the installed base of VHS rapidly expanded [32}o aid the reader’s interpretation of our analysis through the use
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of tables that highlight differences in the key aspects of this in-
dustry across generations. Finally, by examining this dynamic
industry we are able to see if patterns repeat across generations
or remain stable. This allows for a limited amount of rigor to be

of these games came to be referred to as a “killer app,”
software that was so good that it motivated consumers to
buy not only the game but a compatible hardware plat-
form as well [23].

applied since we must be consistent in applying our constructsd) Starting with the third generation, mostvideo game players

and expected patterns across generations.

While our attempt is to draw an inductive theoretical frame-
work that explains the success in a network market, based on
the current literature, we expect a few patterns would emerge in

were first introduced in Japan about a year earlier than in
the U.S. market. However, success in Japan does not ap-
pear to have influenced the outcome in the U.S. market.
For example, NEC had tremendous success in Japan with

the home video game industry. its Turbo Grafix-16 but it failed in the U.S. [35].

a) Early adoption by afirm ofwhatretrospectively turns outto ©) ESpecially during the later generations, new systems were
be the dominant design will enhance its performance (in ~ @nnounced long before they became available in the
terms of survival and market share) in the industry [27]. market. For example, the Nintendo-64 was announced in

b) Firms will challenge existing market leaders by intro- ~ August 1993 for shipment in the fourth quarter of 1995,

ducing technically more advanced platforms to overcome but didn't appear on the market until the fourth quarter

existing customer switching costs [34]. f Sqf 19?:]3 [36]. lar Christ ¢ t sal f
c) Early movers will do better at building installed base (i.e., ) Since €y are popular L.hristmas presents, most sales o
home video games in the U.S. occur in November and
market share) than later movers.

d) Firms exhibiting the greatest control over complementary December. Accprdlngly, introduction of new products oc-
products will be able to persist in the market, curs mostly during the fourth quarter of the year.

e) If a de facto standard is set, we expect to see tipping and' 2P!€ | summarizes the six generations of video game tech-
a shift to within standard competition by market particimIOg'eS according to rival platforms and their respective man-
pants ufacturers, introduction date, and graphics processing power

f) Despite the new competitive rules emerging in network(-CPU’ bits, and ROM). The difference between generations of

based industries, we expect that traditional tenets of co Igtform; in graphics capability is expongntial (ie.,a mi”im“m
L o : ; 100% improvement between generations) and they are sim-
petitive strategy are similarly important to explain markef_ " ; . . o
. : o ; ifar in magnitude to technological discontinuities that have been
dominance and firm success in this type of industry. . P . .
i . identified in other studies [26]-[28]. The first platform (core
2) Industry .Over\'/lew:The emergence 9f the home V',de%ardware product and associated software) and manufacturer
game market is attributed to the introduction and reduction ;o4 i each generation indicates the first mover of that gen-
cost of two technologies—the transistor and microprocessor. Riztion The platform in bold indicates the most popular plat-
oneers in these two fields, especially microprocessors, sougdity, in each generation. However, the most popular platform
applications for their remarkable new products. Two compgiq not always embody a new dominant design. These are in-
nies, Magnavox (in the home) and Atari (in the video arcadg)icated with a superscrift?. This summary shows the tech-
quickly adopted the promise of these new technologies 0 ifs|ogical change that reoccurs every four to five years, creating
vent the electronic video game as a new form of entertamm@&onstan“y evolving and dynamic industry. Time period indi-
[35]. However, the first home systems could play only a limiteglates the period from the first introduction of a system to its
number of games that were hardwired into consoles. In 19%fq| phase-out in a generation. Therefore, the periods are not
Fairchild first introduced a central console with removable Caé‘onsecutive and sometimes over|ap across generations; for ex-
tridges. This architecture, i.e., console and cartridges, and Hifiple, the second-generation Intellivision was introduced when
consumer’s TV became the first dominant design. This is whegge sales of the first generation VCS were booming. In addition,
our historical analysis of the video game industry begins.  there are also gaps, e.g., 1985, due to negligible industry activity.
As noted above, there have been five distinct generationsyife present a brief history of unique elements of each generation
the evolution of home video game consoles with a sixth genefa-the home video game industry. In particular, our discussion
tion underway as we write. Although each generation has unigiuses on the sequence of market entry by competitors and the
aspects, there are a few general themes in the home video g@ffferent designs they offered. We hope to draw out insights on
market that are consistent across generations. the evolution of dominant design, first-mover advantages and
a) Profit margins on software, historically cartridges, bugwitching costs, complementary produdds, factostandards,
more recently CD-ROMs, have been higher than on tland tipping in standard-based industries.
hardware, i.e., game consoles. 3) Firstand Second Generations: The Atari Yeaf&he first
b) All hardware companies, with one exception (3DO), prageneration of cartridge-based home video games was an out-
duced their own software titles. These in-house titles hageowth of the first successful coin-operated video game, Pong.
been supplemented by varying numbers of third parBong, an electronic version of tennis, was invented by Atari in
software developers. 1972 and became wildly popular and widely copied by hosts
¢) There has been a correlation between popular arcade tofspther small companies. Atari had trouble meeting demand
such as Pac Man, Donkey Kong, and Mortal Kombafor Pong and produced only 10% of the 100 000 “Pong-type”
and successful home versions of the same games, makjagnes produced in the industry [37]. Magnavox was the first
both creating and licensing these games valuable. Soofemany companies to introduce a home version of “Pong,”
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TABLE |
TECHNOLOGICAL EVOLUTION IN THE U.S. HOME VIDEO GAME INDUSTRY

Generation Rival Platforms Introduction Operating Performance
(Time Period) (Manufacturers) Date CPU Bit ROM

15t Channel FDD (Fairchild)* Aug. 1976 2 MHz 8

(1976-1982) VCS**™ (Atari) Oct. 1977 1.19MHz 8 4K
RCA (Studio) Jan. 1977 8 2K
Odyssey2 (Magnavox) 1978 1.78 8
Gamevision (Texas Instruments)
Home Arcade (Bally) Feb. 1978 3.58MHz 8

and Intellivision (Mattel)* 1980 .SMHz 16 16K

(1980-1984) Atari 5200 (Atari) 1982 1.79MHz 8
Colecovision**(Coleco) Sep. 1982 3.58MHz 8 8-32K
Arcadia 2001 (Emerson) 1982 3.58MHz 8 8K

3rd NES**(Nintendo)* Oct. 1985 1.79MHz 8 24-32K

(1986-1990) Master System (Sega) Jun. 1986 3.6MHz 8 32-131K
Atari 7800 (Atari) Jun. 1986 1.79MHz 8 52K

4th Sega Genesis**(Sega)* Aug. 1989 7.6MHz 16 64K

(1989-1996) Turbo Grafix16 (NEC) Sep. 1991 3.6MHz 8/16 250K
Super NES (Nintendo) Sep. 1991 3.58MHz 16

5th Interactive Multiplayer (3DO)* Oct. 1993 12.5MHz 32 660Mb

(1995-present) | Jaguar (Atari) Oct. 1993 26.6MHz 32 660Mb
Saturn (Sega) May 1995 28MHz 32 660Mb
Playstation**°” (Sony) Sep. 1995 33.9MHz 32 660Mb
Nintendo 64 (Nintendo) Oct. 1996 93.75MHz 64 100Mb

6th Dreamcast (Sega) Sep. 1999 200MHz 128 1.1Gb

(1999-present) | Playstation 2 (Sony) Oct. 2000 294MHz 128 5.6Gb
GameCube (Nintendo) Nov. 2001 485MHz 128 1.5Gb
Xbox (Microsoft) Nov. 2001 733MHz 128 5.6Gb

* indicates the first mover.
** indicates the most popular platform.
DD indicates early adaptor and dominant design.

which became very popular [35]. However, consumers soon 856]. Space Invaders is credited with starting the video game
tired of these simplistic games and desired more variety. In lateze in the U.S. In 1979, Atari purchased a license for a home
1976, Fairchild Instrument and Camera introduced the Chanrelsion of Space Invaders and developed a home version of its
F game system to meet this market opportunity. This systewn popular Asteroids arcade game. On the strength of these
used replaceable cartridges, which offered consumers a theatides, Atari's VCS sales exploded and it easily became the most
ically inexhaustible variety of games. popular home video game platform with an 80%—-90% market
Atari quickly followed with a cartridge-based system of itshare between 1979 and 1981 [35]. Since Atari produced both
own, called the Video Computer System (VCS, later renamadcade and home video games, its economies of scope allowed it
the 2600). Learning from its Pong experience, Atari wantdd preempt rivals, such as Magnavox, from obtaining successful
to make sure that it could produce enough VCSs to meet dgme designs that had been proven in the video arcades. Atari's
mand. Therefore, it sought a partner with significant financiafluence over these key complementary products allowed it to
resources and found one in Warner Communications. Warmeminate in the hardware market.
bought Atari for $28 million in 1976 [38]. With a capital infu-  Atari’'s dominance with VCS began to slip as the market com-
sion from Warner, Atari built 400 000 VCSs in order to be ablpetition shifted to the software business. In 1980, Activision was
to fully meet the expected demand for Christmas in 1977 [3&tarted by four former Atari programmers to make VCS com-
However, the expected Christmas orders for home video ganpedible cartridges [35]. Making a cartridge cost about $5 while
did not occur, and Atari was stuck with its inventory. Fairchildifs retail price ranged from $20 to $30 [39]. Given these eco-
also reeling from a tremendous drop in digital watch prices, ememics, it is no surprise that Activision, with start-up capital of
ited the market. less than $1 million, was able to generate over $50 million in
The transition year in home video game market was 197&venue within 18 mos [39]. While Atari sued Activision, other
Atari built on an earlier supplier relationship of its “Home- companies started to monitor the VCS cartridge market care-
Pong” game with Sears to sell its VCS under the Sears namadly. While the provision of these additional complementary
“Telegames,” while focusing primarily on the coin-operated aproducts did add to Atari’'s VCS appeal, they cut into Atari’s
cade side of its business. This resulted in better sales in then profitable cartridge sales.
fourth quarter of 1978 and along with increased marketing, con-The entry of the first second-generation system, Mattel’s In-
siderable hope for its VCS in 1979. Magnavox also adoptéellivision, also came in 1980. Coming from a well-known toy
the dominant design when it introduced its own cartridge-basedmpany, the Intellivision’s sound and graphics were clearly su-
Odessy (called Odyssey Two) system. perior to the VCS. However, without the power of any big name
Licensed by Midway from Tatio, Space Invaders arrived fromrcade hit cartridges, such as Space Invaders or Asteroids, sales
Japan in late 1978 as the first major arcade game hit since Paifighe Intellivision never approached those of Atari's VCS.
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TABLE I TABLE I
MARKET SHARES FORHARDWARE AND VCS SOFTWARE IN 1982 CHANGES IN RETAIL PRICES OFVIDEO GAME AND HOME COMPUTER
Company Hardware Share VCS Cartridge Share Manufacturer Model Price Price Change

1/1/1983  5/31/1983

Atari 2600 System (VCS) - 58 % 58 %
5200 System — 6% Video Games

. Atari VCS/2600 $139.00 $99.00 29%
Coleco Colecovision — 17% 9 % Coleco ColecoVision $199.00  $139.95 30%
Mattel Intellivision $199.00 $139.95 30%

Mattel Intellivision — 8 % N/A

Home Computers
Imagic N/A 59 Atari Model 400 $299.00  $79.95 73%
Commodore VIC-20 $199.95 $99.00 50%
i s Commodore Commodore 64 $595.00 $289.00 51%
Activision N/A 20% Tandy TRS-80 Color $209.00  $199.00 33%
Oth o o Texas Inst. TI 99 4A $350.00 $99.00 2%
ers 1% 8% Timex TS-1000 - Sinclair ~ $69.95  $45.00 36%
* Market shares are in units. Sources: [40, 82]

Source: [37, 41].

. ] VCS cartridges [35]. The strongest of these new entrants was an-
~ The next two years show how rapidly things could changgner company of ex-Atari programmers called Imagic, whose
in this market. The pinnacle year for Atari was 1981. In fachy|orfyl and action oriented games grabbed 5% of the VCS com-
its main problem was to keep up with the demand for its VCgytiple market [37]. Adding software injury to hardware insult,
and related games. However, 1982 was the beginning of Bg|eco’s Donkey Kong grabbed 9% of the software VCS soft-
end for Atari in the home video game industry for two reasongare market [41]. All this emerging competition cut into sales
First, another toy maker, Coleco, entered the market in €agy atari's products and caused distributors to renege on their
1982 with its own second-generation system called the ColeQyier orders, leading to an inventory crisis for Atari.
vision. Unlike Mattel, Coleco had licensed a hit arcade game 1983 \vas a bust year for the video game industry. Of special
called Donkey Kong from a Japanese playing card, oy, aQfncern to Atari was its large inventory after significant portions
V'de(_) game company named Nlnt_endo. A copy of Donkey Korlﬁthe 1982 orders were returned. However, of considerable con-
was included with every Colecowsm@oleco also mar!feted ern to all participants was the meltdown in the home computer
an adapter that allowed the Colecovision to play Atari's VC dustry. Texas Instruments precipitated this meltdown when it

Ealmeg. V\/"r_uletr?da%er iales V}/E{\/rgsnehver_ br'SkI’ Its ava']!t?l\kl)”%mped its entire inventory, equivalent to 9% of the market, of
elped nullify the advantage o aving a farger Softwatge, i taied 99/4A home computer. Massive price-cutting en-

library in consumers’ minds. By buying a Colecovision, con%Hed, which erased the $100-$200 price premium for home

sumers could theoretically have the best of both worlds. In aj .
mputers over home video game systems. As a result, con-

dition, Cgleco was very serious '.abOUt winning the license de@%’mers did not trade up from a 2600 to a 5200 or a Colecovision
that Atari had historically had to itself. Arnold Greenberg, pres- .
. o . as expected; instead, they bought a home computer. Table IlI
ident of Coleco, was quoted saying, “we will pay whatever w

have to pay” [40, p. 110]. This focus on complementary proc‘?—hopv,s the p;l-ce (_:hangze between Jar;. 1 a;nd. May 3,1' :}98%
ucts paid off: Colecovision was an instant hit, grabbing 17% of | 'S combination of new entry and substitutes in the video
the hardware market, compared to only 8% for the Intellivisic$@Me industry led to tremendous industry-wide losses and exit
introduced in 1980, or 6% for the more recently introduced Ataff Several major competitors. While unit sales in 1983 remained
5200 [37]. Table Il gives market shares in unit volume for conilat, Atari suffered a 50% reduction in revenue and an operating
peting hardware systems in 1982. loss of $539 million due to the intense price-cutting [38]. By

Atari’s second problem is also shown in Table II. By 1982, sé-984, industry losses had totaled up to $3 billion [42] and firms
rious competition had emerged in VCS software. Having set thére rapidly exiting the market. Mattel, whose losses over six
de factostandard, Atari was now facing within-standard compd©s had eliminated the entire net worth of the company, exited
tition in the lucrative software market. Bensen and Farrell refé}e market in July 1983 [43]. In May 1984, Atari was split into
this type of challenge to de factostandard holder as “pesky WO parts and sold by Warner to Jack Tramiel (Atari Corpora-
little brother [14, pp. 126—127].” Atari opened the floodgates fdion) and Namco (Atari Games), a Japanese coin-op video game
this type of competition when it settled its suit against Activin"'f'ike.r [44]. _ . _
sion in early 1982 and allowed firms to produce VCS cartridges This closes out the first two generations of the home video
in exchange for a small licensing fee [35]. With the legal thregame market in the U.S. Despite its early successes, Atari Cor-
gone, 28 companies eventually entered the market for Atarperation was now a minor player. Coleco, which sold a majority

, _ _ of the second-generation type systems, had exited the market by

IThis was standard practice. The included game was referred to a ha d of 1984. al ith t of th Il fit
“pack-in.” Atari bundled Combat! with the VCS and later Pac Man with thi ¢ _en 0 » along with most ot the smaller soltware com-
2600 and its own second-generation 5200 system. panies.
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While at first blush the story of the first two generations ot the moment, they had no other outlet for their games. There-
this market may appear to be a classic five forces case of erfoye, this highly restrictive licensing system made it possible for
and substitutes [45], there are several other competitive issistendo to preempt programming resources and tightly control
present. Consistent with innovation theory, Atari was a sucemplementary products.
cessful early adopter of the dominant design. Due to the capNintendo’s plan worked flawlessly and the NES became
ital infusion from Warner, Atari was able to remain in the inwildly popular. U.S. sales were increased from 1.5 million units
dustry and exploit traditional first mover advantages. It coulid 1986 to 9 million units in 1989 [35]. Exploiting its control
preempt assets, such as programmers and game ideas, andhadthe cartridge manufacturing process, Nintendo often en-
little competition for arcade licenses (e.g., Space Invaders, Rpceered shortages of some popular game titles, which further
Man) that were critical for success in the home video ganaelded to the “craze” nature of the business. It is unclear if this
market. However, new entrants eroded this advantage by hitid, in fact, increase demand and sales of Nintendo cartridges,
ding up these costs. Atari did have legally protected technoldmt it certainly increased awareness of the NES and frustrated
ical leadership until its settlement with Activision opened up itiés distributors and retailers. In addition, Nintendo broadened
profitable cartridge market. This reduced its control over conits name awareness. It gained exposure in a broad range of
plementary products and, therefore, its customers’ switchingarketing channels, including a breakfast cereal, Saturday
costs. Atari’'s VCS set the standard for third-party complememorning Mario cartoons, a feature length movie called The
tary products and had an installed base of over 65% of all cd¥izard, and the largest circulation teenage magazine in the
soles sold by the end of the period [35]. Therefore, Atari’s exp&kS., “Nintendo Power.”
rience illustrates that setting the standard and building installedNintendo’s two main competitors during this time were Atari
base alone does not always result in sustained competitive €d- and Sega. The now independent and weakened Atari Co.
vantage for firms. attempted to cash in on the new craze with its 7800 system in-

4) Third Generation: The Rise of Nintend®@espite the col- troduced in May, 1986. However, the 7800 never really caught
lapse of the U.S. market, 1986 saw a nation-wide rollout of tloa despite Atari’s purchase of Federated Superstores, an elec-
Nintendo Entertainment System (NES). The NES had more tesnics chain, in order to carry Atari’s products [48]. The Atari
alistic graphics than the earlier systems and had been a gr&20, unlike most other consoles before or since, was also back-
success in Japan. More importantly, Nintendo designed a mweard compatible with the earlier VCS games. However, since
more rationalized approach to the market than the earlier UtBey were so dated and offered relatively poor graphics quality,
firms had taken. this was not as strong a selling point as it would have been for

Unlike Atari’s VCS, the NES was designed from the outset second-generation machine. Sega had a system similar to the
to ensure Nintendo could control its complementary productSES, called Master System. Unfortunately, Sega suffered from
First, Nintendo produced cartridges for the NES that containéglo main problems. First, like Atari’'s 7800, most of the best po-

a “lock out” chip that prevented unauthorized licensees frotantial home video game titles were now in exclusive deals with
making NES compatible cartridges [35]. Second, Nintendo linNintendo. Second, Sega had trouble accessing the distribution
ited the number of licensees that could create games for ritstwork; even a distribution contract with Tonka Co. could not
system to 16 firms, of which four were U.S.-based. In additiofiylly overcome this problem. Relative sales figures show the dis-
although it had licensees, Nintendo maintained its own in-houseepancy in the market; while in 1986, Atari and Sega sold 100
programming ability and routinely obtained licensing rights t600 7800s and 125 000 Master Systems, respectively, Nintendo
most current arcade coin-operated titles. For example, Ninterstid over 1 million NES consoles [35].

bundled Super Mario Brothers, a game based on characters frorfihe third generation illustrates the potential for a first mover
its earlier arcade hit Donkey Kong, with the NES [46]. Thirdwith a well-structured network to harness the benefits of setting
Nintendo insisted on exclusive deals from the software makeesmarket standard. Nintendo successfully preempted the game
anyone who received a Nintendo license for a game would Besign, licensed assets, and held onto its technological leader-
prohibited from making the game available on any other corship. Unlike the first two generations, programmers could not
peting systems for two years. This discouraged the emergetezve to set up a rival company because it would not have been
of rival networks and allowed Nintendo a limited form of mo-allowed a NES license, lock out chips, or NES cartridge produc-
nopoly power [47]. Additionally, a licensee was limited to protion facilities. In addition, software was no longer as profitable
ducing only five game titles per year, which prevented confier companies because Nintendo controlled the manufacturing
panies from flooding the market with “copy-cat” games angrocess and received large royalties on any game title released
insured they released only what they thought were their bdst the NES. Nintendo had fully exploited the conceptual ad-
games. These actions stood in stark contrast to Atari in latentages of being the first mover by establishing the standard
1983, which allowed an unlimited number of licensees to pr¢ever 80% market share), preempting scarce assets (e.g., pro-
duce an unlimited number of titles in exchange for a small fegrammers), and being synonymous with home video game tech-
Finally, while Nintendo manufactured all the cartridges for theology in consumers’ minds.

NES, itwas incumbent on the licensee to sell them. Thisreduced) Fourth Generation: New Challengeslust like Atari's
Nintendo’s risk of a game being a flop and being returned by reempetitors, Nintendo’s competitors looked to technological
tailers, as had happened to Atari. These restrictions allowed Ninnovation to help them gain inroads on the market leader. In late
tendo to strongly rationalize and control what had been a wid889, Sega and NEC introduced the Sega Genesis system and the
open market. Licensees were agreeable to these terms becaligbo Grafix-16 system, respectively. These two new entrants
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hoped to leapfrog Nintendo’s 8-bit NES with their 16-bit graphic Little change was seen in 1993 as the two Japanese giants
processors that provided much better colors, 512 versus d&shtinued the battle with more games and add-ons. By the end
colors of the NES, and digital sound [49]. However, just likef 1993, Sega and Nintendo had sold worldwide over 40 mil-
Intellivision in 1980, these two new platforms suffered frontion fourth-generation consoles, with Sega leading in the U.S.
the lack of any proven software. During the Christmas seasmarket [53]. Considering its past dominance in this industry,
of 1989, there were 265 NES titles available against about #0s was a disappointing result for Nintendo.
Sega Genesis games and a dozen Turbo Grafix-16 games [49].he fourth generation was marked by Sega’s successful
Accordingly, in 1989 sales of these competitor systems, 600 0@allenge to Nintendo’s dominance. This was the first genera-
for Genesis and 200 000 for Turbo Grafix-16, did not approadion that had seen two major rivals both with well-developed
the nine million unit sales of Nintendo’s NES system [50]petworks for complementary products. Third-party games were
[51]. Nintendo had a record profit of $725 million in 1990 [50]often released simultaneously for both platforms. Not surpris-
During 1990 and 1991, however, Sega was able to subgly, the legacy of Nintendo’s strength coupled with Sega’s
stantially increase its sales based on aggressive advertisBigzcessful innovation resulted in a draw. On the other hand,
sports-based game cartridges, and the popular game charabef was unable to marshal a good field of complementary
Sonic the Hedgehog. Sega harnessed the few software firms ff@ducts for the TurboGrafix-16 and was compelled to exit the
had not already signed on with Nintendo into its own licensingarket. Also, since neither the SNES nor the Sega Genesis
network. In addition, as Sega emerged as a serious conten#&fe backward compatible with earlier devices, it was critical
Nintendo licensees created Genesis games, although tHeypuild franchises around game characters, such as NEC's
could not offer the exact same titles as they did for Nintend§ario Brothers and Sega’s Sonic, in order to translate past
[46]. Sega’s sales momentum built up and carried over inf/CCess into future advantage. o
the critical Christmas season in 1991. Nintendo waited untjl 8) The Fifth Generation:A startup company, 3DO, initiated
September 1991 to introduce its 16-bit system, the Super N fifth generation of homg video games by Intrpducmg a 32-bit
(SNES), but was unable to match the strength of the Geneﬁ%?tem' called the Interactive Multiplayer (IM), in March 1994.

either in number of software titles available or unit sales beirp O+ taking note of Nintendo’s approach, assembled a huge

outsold 1.4 million Genesis machines to 1.2 million SNEgetwork of licensees for its platform, including a whopping 302

machines for the fourth quarter of 1991 [46] software companies and three hardware vendors [54]. This net-
The rise of Sega was only one of the many problems faci rk was critical because 3DO principally profited by licensing

Nintendo during this period. Nintendo came under increasific right to use its video game technology, not producing the

e . A me players or cartridges. Investors found this approach at-
pressure from its licensees, which had grown to 65 companies o . .
loosen their restrictions. As aresult, Nintendo started to allow If[rgctwe, before a single IM had been sold, 3DO had raised $48

licensees to manufacture their own cartridges [49]. In additiorrI;,IIIIOn from Its inital public offering (IPO) .[54]' However, in
sdores, enthusiasm was more muted. While a small number of

under threat of antitrust investigation, Nintendo also remové . : T
o . . : . ame titles was a typical problem for a new platform in this in-
the prohibition on licensees making their games available gn

mpeting platforms 1461, Softwar mpanies were now ak ustry, unlike other early entrants in prior generations, 3DO’s
competing platforms [46]. So rware companies were Now abig e player, produced by licensee Panasonic, was expensive,
to make the same games available for multiple platforms. T

%99, compared to $150-$200 for the Genesis or the Super NES
freedcurrentNintendoIicenseestoreleasegamesfortheGengzl9 ' P $ $ ! up

Kems [35]. These problems led to slow initial sales, only 50
which had a higher installed base than the SNES. Naturally, S [35] P  ony

benefited v f h h he other hand 00 units by November, 1994 [55].
enefited greatly from these changes. On the other hand, NEC Recalling its early mover success in the fourth generation, in

Turbo Grafix-16 eX|te_d_ the market in _1992. This platform haﬂﬂay, 1995, Sega introduced a 32-bit fifth-generation machine,
sales of about one million units, but failed to attract strong softzjeq the Sega Saturn. Sega also introduced the Sega Channel
ware support [51]. NEC later attempted to return to the markgly an, internet add-on for the Saturn to pursue opportunities in
with a mulimedia platform, which was also unsuccessful. = ojine game play. However, like the IM, the Saturn was priced at
Aiter NEC's departure, the duel between Sega and Nintengg, high end of the market—$399. Sega’s interest in other busi-
continued with considerable intensity. Sega upped the antenfisses. such as video theme parks, might also have hampered
November, 1992 when it introduced the Sega CD [52Jom-  the Saturn by distracting firm management [56].
pact disks (CDs) were heralded as a boon to the game industryyhjle Sega was considering theme parks, Sony entered the
because they could store tremendous amount of data (i.e., 3listry in late 1995 with its own video game player, called the
times the capacity of a cartridge), which would enable realisigaystation. We believe that the Playstation was the second dom-
game play and movie type games [43}lowever, the Sega CD inant design to appear in the industry. Like the IM and Saturn,
did not have any immediate impact on its sales because of thgtilized CDs for its games. However, Sony went beyond these
steep price of the CD add-on, about $300, and game play thgitforms by offering optional memory cards that let players
was still constrained by the Genesis’ video processors. Sales#ye their games in progresaie believe these two features,
1992 were similar to those in 1991, with Sega and Nintendo @Ds that allowed a dramatic increase in the complexity of games
a dead heat. and the new memory capability, distinguished the Playstation in

] ] consumers’ minds sufficiently and helped it become a dominant
2The Turbo Grafix 16 had also had a CD expansion module.

3CDs’ primary advantages over cartridges were in lower production costs andEarlier versions of console games had used different codes to allow players
higher memory capacity, but at the expense of longer game loading times. an approximate save capability.
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design. Priced at $299, the Playstation outsold the Saturn by 60 TABLE IV

000 to 25 000 during the 1995 Christmas season [57]. On theDISTRIBUTION OF ToP 20 SOFTWARE TITLES PERPLATFORM BETWEEN
) . ’ 1999-2001

strength of a strong marketing campaign and a plethora of ac-

tion game titles, Sony sold over one million Playstations in Si; Month  Playstation Nintendo 64 Dream Cast Playstation 2

months [58].

Despite the entry of fifth-generation platforms, 16-bit ma- A& 14 6 0 0

) X . . Sep-99 13 3 4 0
chines continued to be popular. While Sega was focusing on tl 0ct.99 3 s ) 0
Saturn, Nintendo continued to turn out popular software title  * oo s 4 | 0
for the SNES by incorporating additional graphics ability into .. g9 14 6 0 0
cartridges rather than the console. As a result, the SNES W 000 17 3 0 0
outselling the more advanced fifth-generation machines as la  Feb-00 14 4 2 0
as Christmas, 1996. As a whole, 16-bit machines and relatc Mar-00 12 5 3 0
software accounted for 63% of home video game sales in 19¢  Apr-00 15 4 1 0
[59]. May-00 15 4 1 0

However, in 1996, Sony was able to gain a tremendou Jun-00 15 4 1 0
ground in the market based on its price cut from $299 to $19 'ul-00 13 > 2 0
on the Playstation system. Sega’s advantage in the U.S. marl x:ug-(())(()) :j j ; g
in early 1996—38% share versus 30% for Nintendo and 24¢ oiltoo 14 5 : 3
for Sony—begap to slip as the Saturn saleg Iagge'd far behit . 50 10 6 3 1
Sony’s Playstation and Nintendo’s just-arrived Nintendo 6¢ pec_go 12 P 1 1
[53]. Although Sega matched Sony’s price cuts, Sony continue  ja4.01 1 5 1 3
to dominate the 32-bit segment, outselling Sega two to one  Feb-01 9 4 2 5
1996, while 16-bit sales dried up for all firms [60]. Source: [73]

However, the big winner in 1996 was latecomer, Nintenda
Nintendo introduced its Nintendo 64 in October, 1996, with gree
success. Unlike other fifth-generation machines, the Ninten€lisl not ignore complementary products offering 16 Dreamcast
64 was introduced at the currently prevailing price for hardwargoftware titles at its introduction [61].
$199. Based on the strength of this low price and the appeal of itd\intendo and Sony offered the standard responses to Sega’s
bundled Super Mario game, the Nintendo 64 matched the salé¥/est threat, they cut prices on their fifth-generation systems
of Sony’s Playstation over the crucial 1996 Christmas seaséf $129 and $99, respectively [66], while promising new sixth-
i.e., 1.3 versus 1.4 million units, respectively [60]. It also gainedEneration systems of their own for Fall 2000 [63], [67]. Sony
ground on Sony’s advantage in installed base of 2.8 milligyeviewed its own S|xth—gener:':1t|on system, the PlayStation 2,
versus 1.7 million for the Nintendo 64 [60]. The success of tf1€ Week after the Dreamcast's debut [68]. o
Nintendo 64 was achieved despite the traditional bane of newCONSistent with past practice, the Dreamcast was a signif-

systems, i.e., limited software; it had only six titles. Furthermorléz,‘ijt technological advance over the systems already on.the
it did not fully conform to the new dominant design. It hadnarket (see Table I). It also conformed to the dominant design

memory cards but still utilized cartridges for its games. parameters of Sony’s PlayStation featuring a high capacity CD

. . drive, memory cards, and similar controllers. One area where
The later generations of players present something of an

enigma. Innovation, viaincreasingly better graphics capabilitiese Dreamcast (_j|ﬁ‘ered significantly from earller_ products, h_c_)w-
continued to provicje a gateway for new challengers in the icney/er, was thatitincluded a modem that was des!gned Fo facilitate

4 .. games over Sega’s network [69] and used a variant Windows CE
dustry. Yet, early mover advantages were not routinely decisi om Microsoft as its operating systems [70].

NEC and 3DO both entered the market earlier than the priorp,, sixth-generation competition for the Dreamcast picked

incumbents but failed. However, the success of challengers, s slowly. Sony got its highly anticipated PlayStation 2 into
as Sega against Nintendo and Sony against 3DO and Sega, ili§tes on October 26, 2000, over a year after the Dreamcast's
trates the importance of compler_nentary_p_roducts and installggh ¢ [71]. The PlayStation 2 was a formidable competitor
base. Sega succeeded through its provision of complemenigyfing 1.4 million units by the end of the year [65]. Although
products, especially games centered on its popular Sonic ch@fgas technically similar to the Dreamcast, it offered two sig-
acter. Sony’s winning strategy was to expand installed baggicant advantages. First, it was capable of playing consumer
by lowering the price of core products. Since 3DO’s hardwatggital video disks (DVDs) making it a substitute for a DVD
partners could profit only from the hardware product side, theyayer. This was cited as a factor in making the machine so
were not willing to cut costs for the IM, and their product failedsyccessful in Japan [72]. Second, and more importantly from
7) The Sixth GenerationA sixth generation of consoles wasthe perspective of standard based industries, it was backward
initiated by Sega’s introduction of its 128-bit Dreamcast systegompatible with several hundred existing PlayStation games.
on September 9, 1999 [61]. With the support of a $100 mil- In the battle for complements, despite its late and limited
lion promotional budget [62], the Dreamcast easily exceed@troduction, the PlayStation 2 quickly overcame the Dream-
its early sales targets [63]. On the strength of Deamcast’s salesst. This is highlighted by the success PlayStation 2 titles had
Sega surged from less than 1% of the market to about 15% in tireaking into the top 20 sales lists for software. Table IV shows
fourth calendar quarter of 1999 and all of 2000 [64], [65]. Sedhe distribution of top 20 software titles per platform between
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1999-2001. Sony’s success was also mirrored in sales figureg48]. Therefore, we have to acknowledge that our labeling the
each firm’s in-house titles, with 14.1% accounted by for Sonflaystation as a dominant design may be premature. However,
3.5% by Sega, 20.7% by Nintendo, and the remaining shawes are encouraged that the recently announced specifications
by third party developers [65]. However, the PlayStation 2 doésr sixth generation video games generally include CD or DVD
appear to have one issue that plagued the Atari Jaguar and Sgggame media and some memory capability.
Saturn; itis very hard to program games for it [74]. 2) Switching Costs and Technological Innovatiodow

At present, the most interesting aspect of the sixth generatigfiportant were switching costs and how were they overcome?
is the entry of U.S. software giant Microsoft into the markeprior to the emergence of a dominant player in a generation, it is
[75]. Microsoft's X-Box is based on technology from themost of the traditional competitive strategies, involving firm ca-
personal computer industry [70]. For the X-Box Microsofpapilities, entry barriers, channel management, brand awareness,
has undertaken aggressive efforts to encourage developgiging, and entry order, that contributed to building switching
by seeding development tools and offering a nonpreferent@sts. Once the market is settled with a dominant design, it is
licensing scheme as well as developing software titles in hoysgnforced primarily through two sources: customer’s sunk costs
[74], [76]. Microsoft has also received a possible assist frof 5 console player and its associated game library, and the tacit

Sony, who kept the PlayStation 2 priced at $299, the same,a3,jedge of how to play games. However, both of these were
the newer X-Box. These actions suggest that the X-Box has gy, ow, Companies generally priced their consoles low in

excepno_nglly good c_ha_mc_e to the overt_ake j[he PIaySFatlo_n .2'order to gain users. However, this had the effect of lowering
While itis unclear if tipping will occur in this generation, itis

| hat bei | did tor benef S a customer’s sunk costs. At the same time, while the games
clear that being an early mover did not confer benefits to ega‘[I"I?emselves were often complex, there was not that much tacit

January 2001, after continuous losses generated through aggiﬁg\'/vledge lost in switching from one player to another.

fwe gnce-cuttl?g ;17r1dsnumerous faﬂe;j.tproml(;tmns including Therefore, itis no surprise that successful entry was possible.
ree Dreamcasts [77], Sega announced it would cease manu(%“e some new entrants were more successful (Coleco, Sega,

turing of the Dreamcast [74]. and Sony) than others (Mattel, NEC, and 3DO), they all were able
to enter with a technologically superior platform. Therefore, we
IV. THEORETICAL IMPLICATIONS explain successful challengers as not only bringing to bear supe-

The history of the video game industry offers insights ofior technology, but also duplicating the nonproduct advantages
technological innovation which culminated in dominant design@f the incumbent. For example, Coleco entered with a proven
controls over complementary products to nurture switchirgjcade hit, Donkey Kong, tied to its second-generation system
costs, ear|y mover advantages and Competitive Strategies to bWhj'e Intellivision did not. Sega developed a character franchise
installed base, and competition in standard-based industriesafaund its Sonic the Hedgehog character to match Nintendo’s
this section, we examine some of the relevant theoretical issueMario Brothers. Superior technology was merely anecessary but
these areas in the context of this historical information. not sufficient condition to challenge the Ieading firms in the in-

1) Role of the Dominant DesignThe video game industry dustry. Also of interest, and consistent with innovation theory,
evolved as firms engaged in continuous technological innov&-that no prior winner ever initiated a new generation.
tion. Each innovation shifted the industry into a new generation,3) Entry Timing: The history of this industry provides
resulting in new platforms, a new set of competitors, and di@n ideal venue to examine first mover advantages for several
ferent competitive moves. Two clear dominant designs emergég@sons. First, it is an emerging industry that did not exist
one based on cartridges (Channel F and VCS/2600) and Bgore 1976. Second, the history reveals a rapid turnover in
other based on CDs and memory cards (Playstation). How itfgadership, which facilitates the examination of several cases
portant is adopting the dominant design? of market leadership over a relatively short time period. This

The issue of a dominant design does not appear to hd@®id turnover was primarily due to ongoing opportunity of
been as significant here as it has been in other industriégchnological innovations as illustrated above. A company
Most products in the first, second, and third generations Bfay succeed, only to see its dominance quickly threatened
the industry uniformly adopted the console, cartridge, ar&$ technology advances. Finally, because of ongoing entry
consumer’s TV desigh.Given this homogeneity, it is difficult and exit of firms in each generation, we can examine firm
to argue that adopting the dominant design offered an advant&g&formance simply using survival as an indicator of success.
or not. While an early adopter (Atari) of the dominant design Tables | and V show that first mover advantage alone was not
was successful, it offered little lasting advantage. In the fiftnough to ensure success in this emerging market. While Nin-
generation, Sony did much better with the second dominaehdo and Sega succeed as first movers in the third and the fourth
design of CD game media coupled with memory cards. The fagtnerations, Fairchild, Mattel, and 3DO did not establish market
that Sony continued to do well against established video gameadership as first movers in the first, second, and fifth genera-
rivals who did not initially adopt its design (e.g., Nintendojions. Table V presents for each generation the early movers,
offers some support for the idea that initiating the dominatteir platforms, their lead until the next competing platform
design can be a source of competitive advantage. Of couraéthin the same generation, and the lead until the beginning of
dominant designs can only be recognized retrospectively [28tpe next generation. Again, it does not appear that lead-time in

s . . . . _order to build installed base was decisive. It should be noted that

There was only one exception to this, the Vetrix, which used vector graphics. .. . .
Since TVs do not do well displaying vector graphics, the Vetrix's screen wiE'e lead for Atari is somewhat inflated because there was little
built into the platform. It garnered little market share. or no market in 1976—1978 and 1984—1985 for it to exploit.
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TABLE V
EARLY MOVERS AND MARKET LEADERSHIP IN THEVIDEO GAME INDUSTRY

Early Mover Platform Generation Lead within Lead before New

(Entry Year) Generation Generation
Fairchild (1976) Channel F 1st 0 Withdrawn (1977)
Atari (1976) VCS/2600 1st 0 4 years
Mattel (1980) Intellivision 2nd 2 years 6 years
Nintendo (1986) NES 3rd 1 year 3 years
Sega (1989) Genesis 4th 0 5 years
NEC (1989) TG-16 4th 0 Withdrawn (1991)
3D0 (1994) Interactive Multiplayer sth 1 year 6 years

In the first generation, Atari was successful in obtaining tygemption of assets, technological leadership, and switching costs.
ical first mover advantages with solid technological leadershiphese findings offer some support for early movers emerging as
preemption of assets, while generating some level of custongeminant players in the market. However, as illustrated by the
switching costs. However, as discussed, it failed to hold on failure of other early movers, early mover advantages are not
these benefits. Its technological leadership was rapidly weaufficient to establish sustainable market leadership, especially
ened as its programmers went off to start their own firms. Déex this type of standard-based industry. This is consistent with
spite Atari’s active use of the courts, it failed to prevent othesurveys of prior work on first mover advantages [30]. However,
companies from making cartridges for its VCS, adapters fare believe that unlike prior examples of first mover advantage,
rival hardware for VCS games, and close copies of popular V@i$e potential rewards of success are greatly enhanced in standard
games. New entrants eroded Atari’s preemption of assets by idsed industries. For example, at its peak, Nintendo’s profit was
ding up the price of arcade licenses, movie tie-ins, and prograaslarge as Sony’s on only a quarter of Sony’s sales [46]. We will
ming talent. Customer switching costs were not a large factoow discuss some of the other important competitive issues that
since Atari and its rivals purposely set console prices low to iare specific to a standard-based industry and examine their prac-
crease the sale of cartridges. tice and effectiveness in the home video game industry.

Other early movers, such as Fairchild, Mattel, NEC, and 4) Complementary Products and Installed Bas&hat dis-
3DO0, did not benefit from any of these drivers of early moveinguishes competition in standard-based industries from other
advantages. Fairchild did not persist in the market long enougldustries is the presence of potential network effects. With dif-
to realize any benefits that it might have captured. Mattelfsrent software and hardware competing for market dominance,
technological leadership was not inimitable and it did not benetwork effects were present in the home video game industry.
efit from the complements that Atari could offer (see Table VI)What was the role of complementary products and installed base
NEC was also a competent early mover but it did not develap this market?
sufficient complements to expand the basis of its platform. As To what extent was the success of a video game console
we will discuss later, 3DO was not a successful early movdependant on its complementary products, i.e., software? At
because its structure undermined its ability to conform to tfiiest, most software was produced in house for each platform by
industry norm of subsidizing hardware with software sales. the parent company. By licensing Hangman and Yahtzee from

Nintendo’s success as an early mover in the third generatidtilton Bradley, Texas Instruments was the first to use nonvideo
was even more dramatic than Atari’s in the first. Its effective leagame licensing for programs. However, during the first two
is much greater than it appears within the third generation tgenerations, the competitive focus was specifically on obtaining
cause it virtually shut out other competitors through network gpopular arcade hits for a company’s own platform [40]. Based on
rangement for complementary products. Given lock out chifis in-house arcade unit and first mover status, Atari had an early
and contractual safeguards, it became the only firm that was abtb/antage here. As other firms entered the VCS software market,
to gain ironclad preemption of assets and cement technologibalvever, Atari began to lose cartridge sales. While Atari acted
leadership for an entire generation. Nintendo’s tremendous suaconcerned, its public claim that the increase in software for the
cessinthe third generation reflected its ability to secure these &GS resulted in higher demand for the VCS was certainly true
vantages. Sega was also a first mover winner in the fourth gengi8]. Atari was harmed because it was in the practice of selling
ation. Although it never achieved the same level of market shgrkatforms at cost in order to profit from cartridge sales. Atari's
that Nintendo garnered in the third generation (more than 80%J)eakness accelerated when it agreed to a small license fee for
it did manage to break Nintendo’s strangle hold on the mark&fCS compatible cartridges. Unlike Atari, Nintendo and other

During the history of the video game industry, three of thisllowers handled this problem by continuing to sell platforms
early movers became the dominant players in their generatiabnear cost while strictly licensing who could make games for
Atari, Nintendo, and Sega. Their success was possible basediem, imposing higher licensing fees, and actively enforcing
the utilization of typical first mover advantages, such as the preir contracts. Table VI maps out platforms, early mover status,
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TABLE VI
MAJOR PLATFORMS AND COMPLEMENTARY PRODUCTS IN THEHOME VIDEO GAME INDUSTRY

Generation Competitor Platform Early Mover | Complements Outcome
15t Atari VCS/2600 Yes Strong Winner
2nd Atrari 5200 No Avg. Also Ran
Mattel Intellivision Yes Weak Also Ran
Coleco Colecovision No Strong Winner
3rd Atari 7800 No Weak Also Ran
Nintendo NES Yes Strong Big Winner
4th Nintendo Super NES No Strong Tie with Genesis
Sega Genesis Yes Strong Tie with SNES
NEC TGrafix-16 Yes Weak Also Ran
sth Atari Jaguar No Weak Also Ran
Nintendo Nintendo 64 No Average Tie with Sony
Sega Saturn Yes Average Also Ran
3DO Interactive Yes Average Also Ran
Multiplayer
Sony PlayStation No Strong Winner

complementary products, and outcome (by platform) of thene hardware licensee, Panasonic, actually built IM. Although
major competitors across generations. it is critical to develop a broad network of suppliers and users to

From Table VI, Atari’'s VCS had a lot of uncontrolled sup-succeed in standard-based industries, this also carries a danger
port that resulted in a large number of complements for its plaif becoming too dependent on outsiders for critical resources.
form. Nintendo had an unusually strong network support in tiRowell, Koput, and Smith-Doer [79] emphasize the importance
third generation. Table VI also indicates that there is a tigbf retaining a hand in the research process and in house capa-
correlation between complements and firm performance. Théities in managing alliance strategy. 3DO presents a classic
firms and platforms with strong complementary support, suexample of the perils of relying too much on the network for
as Atari's VCS, Coleco’s Colecovision, Nintendo’s NES and firm’s strategic success and key resources. Gomes-Casseres
SNES, Sega’s Genesis, and Sony’s Playstation, emerged as |86} illustrates the risk of losing competitive basis by relying too
ners in their own generations. The outcome also seems torbech on the network in a case study of the RISC chip industry.
more closely tied with complements than early mover statug/e believe 3DO'’s failure in the fifth generation of the video
that is, many of the early movers did not become winners, bg&ame industry presents another illustration of this risk. 3DO at-
every platform with strong complementary support did. tempted to profit by licensing the rights to make hardware or

In Table VI, of special interest is 3DO in the fifth generationsoftware, which required broad market penetration to further en-
3DO entered the market with what appeared to be a powerbdurage software development. However, unlike other compa-
network of three hardware licensees and 302 software licensawss in this industry, 3DO also relied on a licensee to make the
3DO0O’s technically superior system with a strong network bdvardware platform. Therefore, the platform could not be sold at
hind it was theoretically a formidable challenge to Nintendoost or a loss because the hardware licensee, i.e., Panasonic, had
and Sega. However, 3DO never met with much success. 3D@incentive to subsidize the software licensees. The software li-
failure can be partially attributed to a high price, $699, that wagnsees, in turn, had no incentive to write for the IM and pay roy-
twice as much as 16-bit systems and far beyond the mass magdgés to 3DO until it gained wide acceptance. Other firms had
price for consumer electronics of about $200-$300. Combinedercome this problem by selling their consoles at low prices,
with the customary lack of software for new hardware platformghich helped sell more systems and garner more external sup-
this was enough to keep 3DO’s system from reaching a critiqabrt for their platform. A variation of this theory can also explain
mass to incur further support in the industry. Atari’s fall. While its network helped entrench its platform as a

However, we believe that the primary source of 3DO’s failurgtandard, the network itself came at the expense of Atari's own
was more than its high price. 3DO had a broad base of suppanthouse staff who left to form new game companies. In other
but it was not deep. 3DO’s 302 software licensees only prewords, Atari’'s critical internal resources were traded for plat-
duced about 35 games for the Interactive Multiplayer, and orfigrm support.
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Overall, the firms with strong emphasis on the provision ahinimal for home video games. The consoles are easy to handle;
complementary products, i.e., Atari, Nintendo, Sega/Nintendibgy generally consist of a power switch and a slot to insert a
and Sony/Nintendo, did well in four of the five generations afartridge. The challenge lies in the game itself and, while they
the home video game industry. Three of these four winners wesan be quite demanding on eye-hand coordination, the objec-
also first movers (Atari, Nintendo, and Sega) suggesting a pives of the games are usually simple, e.g., shoot the bad guys.
tential interaction effect between these two factors, i.e., eadyso, since video games are a youth-oriented industry, fads and
movers are successful if they develop a strong network of cofashion are much more salient in this industry, which helps over-
plementary products, rather than just focusing on installed baseme intangible switching costs.

However, Coleco, the second-generation winner, was an excepin the video game industry, setting the standard was helpful
tion. While it was able to overcome an early mover, Intellivisiorgnly when a company was positioned to reap the advantage of
its complementary network was clearly not better than Atari’st because lock out alone could not be counted on for long term

Although securing complementary products was criticalominance. As discussed above, Nintendo is a good example of
even having a successful platform and “setting the standatélis. In the third generation, Nintendo tried to build dominance
was no guarantee of firm success in this industry. Much likgith exclusive licenses and lock out chips. However, Nintendo
IBM in the PC industry, Atari was able to set the standard ighid not build trust within its network. In fact, its conduct bordered
the first generation, but the potential gains from it went to othein being exploitative, such as limiting quantities of cartridges for
firms. Clearly there is more to gaining sustainable competititigensees and always demanding payments in advance. Such en-
advantage than simply setting the standard. Despite lafgecement enabled Nintendo to build further advantages for its
installed bases for Atari and Nintendo in the first and the thirclrrent product but at the cost of undermining long-term sup-
generations, respectively, competitors in later generations wergt for its network. In short, Nintendo’s success during the third
successful in challenging their dominance. This also appegksneration was based on its closed system standard. However,
to reduce the chances for “lock out,” the idea that an extathiis advantage came at the expense of tying the network to its
standard precludes later, and intrinsically better, products fratird-generation platform, the NES, not to Nintendo. Later when

entering the market [10]. the opportunity came, Nintendo’s NES allies were happy to
We believe there were three main reasons for the lack of lodksert it for Sega’s Genesis and Sony’s Playstation.

out in this industry: Atari and Nintendo applied another strategy to reap the ben-
a) no backward compatibility between core products; efit of setting the standard, which was to build complementary
b) subsidized costs of core products; resources in addition to products. These resources were helpful
c) very low intangible customer switching costs. beyond simply establishing the standard. Based on its early suc-

There were few systems in this industry that had backward cofSS: Atari had a large library of popular software titles to draw
patibility with earlier ones. The lack of backward compatibiliPON- Atari released versions of Asteroids, Pac Man, and Space
limited the value of earlier dominant designs in the market. It [Svaders for all its platforms in all the generations. Similarly,
notable that the only “new” system with backward compa’tibilit)),\“ntendo Esed Its (Tla'rlynlead—ktlme to blf“ld ar?oth?r ?rong ref-
i.e., Atari's 7800, was successful primarily on the grounds of thf9urce. what we call its "Donkey Kong franchise.” This set o
feature [35]. If Nintendo’s fourth- or fifth-generation system _eIated games, over teninall, are all based on the characters t_hat
had been backward compatible, this history would have be ISt appeared in Donke_y Kong 20 years ago. qu Nintendo, this
very different since 1991. Of course, maintaining backwa#fme charac_ter franchise h‘f.’ls supplant_ed the importance of ar-
compatibility is expensive, and it is critical to keep the haro‘Eade game hits that were cr|t|cal_forAtar| se_arly suc@e&ﬁe_r
ware’s cost low to compete in this industry. On the other han I’I, th_e recent success of the Nm_tendo 64 is Iargely f:redlted to
intentionally depressing the cost of core products also serve _h'gh game pIay_ value of the included cartridge, i.e., Sup_er
lower switching costs and, therefore, the chances for lock o aro 64, thatis a direct descendant of Dankey Kong. The rapid

' ' echnological change over generations has strengthened this ad-

A potential reason for the weak backward compatibility in thivanta e. Technological advances allow even more realistic and
industry can be found in the customer profile, which includes 9e. g

mostly children. Unlike adult customers in other industrieentertalnlng exploitation of this franchise, often providing a po-

. . . , ?éntial in-house “killer app.” Nintendo used this strategy with
such as the Wintel system in the PC industry, children may plla}g fourth- and fifth-generation entries.

video games at a particular developmental stage and then gg) Tipping: Finally, we also discuss “tipping,” a tendency

onto other things when they lose interests in video games. Givi%?hist e of industry to rapidlv adopt a sinale dominant stan-
the discontinuity in the customer group, there is little incentivi yp y pidly b 9

for platform manufacturers to stick to the old standard as th ard [81]. Examples would include IBM compatible PC’s and

. . NS format videocassette recorders [32]. However, probably
attempt to leapfrog the current competition with a new design. . : o
. . or reasons similar to why lock out did not occur, tipping was not
Lock out would also be less likely if it costs only a smal L . :
. common in this industry. Although the industry has been highly
marginal amount to buy an alternate platform, compared to_a . . . .
d?namlc, there are some firms that have persisted for some time.

piece of software. For example, current fifth-generation playefs_ - a : - .
cost $129 but software for them costs $50-$70. This is a mu’é ari (1976-1997) and Nintendo (1986—present) were dominant

. . players in their respective generations and actively competed
lower core to complement product ratio than other typical staI " ihe market for several vears. However there were several
dard-based industries, such as the VCR to tape rentals or the E’éj y ’ '

to_ software. Final_ly' compared to_ Other_ standz_ird-_based indus"l’oday, the ubiquitous Pokemon might be another example of this type of
tries, e.g., typewriter keyboards, intangible switching costs arenchise for Nintendo.
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other companies that dominated in various generations, such a®ur findings also offer partial support to traditional argument
Coleco in the second and Sega in the fourth, that did not perst. first mover advantages; they were important only to the ex-
There were also a number of challengers present in each gement that first movers used their time to develop a network of
ation that obtained significant market shares with nondominasgmplementary products. This study also validates that installed
designs. Thus, we can conclude that tipping was rare in this lsase alone is not sufficient to develop sustained competitive ad-
dustry. Compared to the orphaning of CP/M by DOS in the Péantages [3]. This study focused on some of the new competi-
industry, there is a much lower level of user-based network aive dimensions, such as complementary products and installed
fect, i.e., intangible switching costs, in the video game industiyase, in a standard-based industry. However, it should be noted

allowing multiple formats to exist at the same time. that most traditional tenets of strategic management, such as
technological innovation, building entry barriers, protection of
V. CONCLUSION firm-specific key resources, building name brands, pricing, etc.,

stlg]ll play critical roles to succeed in a network-based industry.

Success in a standard-based indusiry requires new COMPELLS study illustrates that building a network of complementary

tive rules in addition to traditional tenets of strategic manage- . .
. . roducts and installed base should be the primary goal to com-
ment. Working around industry standards and complementgr

&te in this type of industry. H ting f h goal
networks require much more than dealing with price and quali ©n is type of INduStry. HOWEVer, competing for such goa’s

. : L . pends on traditional competitive strategies. For example, the
that were the primary elements in traditional generc COmpeﬂistory of the video game industry shows that attracting inde-
tive strategies [45]. Recently, there have been significant effo t@ndent software vendors into the network of a platform re-
to bridge this gap. However, it is a daunting task to study firm . N

. . o uires the following:

strategy in a standard-based industry because of limited emp r—1 ) hnoloav:
ical observations, i.e., the need for longitudinal data at the in- ) superior techno ogy; i
dustry level. 2) early entry through innovation;

This paper presents a historical analysis of the U.S. homei) properbprlc:;g;
video game industry. The history reveals quite rapid changess) nﬁme Iran ’ "
of technologies, competitors, and firm strategies over a rela- 6) ¢ ?nnl;a management,
tively short time period. This industry offers much potential for ) entry arrllers. . o o
theoretical development and validation of existing theoretici'€Se competitive strategies provide higher switching costs and
claims especially because of its emergent status, the existeR@Eoader network of complementary products, which further in-
of clear market leaders and followers, and its rapid technologf€ases the installed base. Success in building complementary
ical change. Furthermore, it operates in a nice juncture of tREPducts and installed base then reinforces switching costs. We
real and information economy. Video games are very real prdffus conclude that the new competitive rule in a network-based

ucts that also embody many aspects of information goods [3]'_ndustry reflects the change of strategic goals, but not neces-
We focused on three important strategic issues: sarily the change of competitive strategies. Explaining the suc-
cess in astandard-based industry thus requires multiple perspec-

tives including traditional competitive strategies, technological
3) competition in standard-based industries, especially tﬁtépe_riority, and building a n_etwork of comple_mentary products
. and installed base. According to these findings, we suggest a
role of complementary products and installed base. . ) .

T ) } conceptual framework that explains firm success in network
The key finding in this study is that success in a standard-basgd kets. The model emphasizes firm (innovation and manage-
industry requires much more than just technological innovatiop) capabilities as the founding and necessary block to sustain
or being a first-mover in a market. Technological innovatiog finy's advantage within and across generations of standards.
was essential and being a first-mover helpful, but not sufficier§gong capabilities and absorptive capacity allow early entry or
toward building a dominant position in the market. An effectivggoption of a new design and effective competitive strategies,
strategy to become a winner in each generation appears (o:Rting a higher level of switching costs toward the firm’s plat-
building a network of complementary products and subsequeni${m_ These are critical forces toward meeting the strategic goals
installed base, which depend on each firm’s competitive straig-installed base and complementary products. Fig. 1 summa-
gies toward building switching costs. Although innovation digizes these findings into a conceptual model for competitive suc-
not guarantee eventual success in the market, it was a mandag@iys in network markets.
strategic weapon for challengers. The industry experiencedpye to the lack of tipping and lock out of competing standards,
several quantum changes because of technological innovatiqAgs study does not provide direct evidence to draw conclusions
leading to different competitive landscapes with a new set ghout between and within standard competition. However,
competitors. Even the most successful firms in this indust®ince each generation of platforms reflects a distinctive set of
with strong complementary networks, were not able to sustaéthnological combinations that is often incompatible with
their dominance for more than one generation. The history @érlier generations, we believe comparing across and within gen-
this industry presents a typical Schumpeterian regime, but ireeations allows implications similar to the within and between
much more dynamic sense. This finding is in line with the restandards competition to be drawn. A clear pattern emerging
source-based view, which relates a firm's sustained competitivem our historical observation about the generational shifts in
advantage with its internal innovation and learning capabilitiesdustry standards is that it is a typical Schumpeterian compe-

1) technological innovation and dominant designs;
2) early mover advantages (and switching costs);
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tition with new generation, rising only through technological [5]
innovation. Our study also exhibits that a generational shift
requires far more than incremental changes in operating perforpg
mance of the platform. Technological innovation, however, is
limited in within generation competition as firms operate within [
a similar technological configuration. As a new generation g
starts, the strategic focus shifts from technological innovation
into traditional competitive strategies to build a network of (9]
complementary products and installed base.

The ongoing confusion on how to compete in this new type of10]
industry leaves many opportunities for future work in the area 11]
Similar case studies for other standard-based industries, e.qg., ti]e
PC industry, could be used to add further insights to some of the
theoretical issues discussed in this study and to explore oth&F!
unique features of competing in these industries. There also rge3]
main several aspects of the video game industry itself that could
be explored. Even some of the current theoretical arguments Ty
competing in standard-based industries need to be refined in fu-
ture studies. It would be of special interest to strategy scholars tg
explore the linkage between setting a standard and subsequi}'ﬁ]
performance of the firm.

Finally, given the lack of theoretical frameworks and nor-[16]
mative suggestions, we hope that this historical analysis wilfm
offer valuable insights to practicing managers. In particular, it
is critical that managers understand the unique natures and neﬁ%]
competitive rules in this type of industry before attempting to
develop new strategies for them. It is worthwhile to note thaf19]
the firms with good understanding of prior history, change, ancEZO]
market development performed well in this industry.

[21]
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