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CHAPTER 4

HOME VIDEOGAME
PLATFORMS

ROBIN S. LEE

1. INrno»UCTIoN

-,: began with a box called Pong that bounced a white dot back-and-forth
':i'c€n two "paddles" oll a television screen has norv biossomed into a S608
:;-iiry worldwide, generating $zoB annuaily in the United States alone.' Today,

-:-rgârrl€s are a serious business, with nearly three-quarters of US households
, .-.rg an electronic device specifically used for gaming, and many predicting

: -: :igure to increase in the corning years.' Given the widespread adoption of a
; , teneration of videogame systems introduced in zoo6 and the ever growing

: --erity of online and on-the-go gaming, videogames are also no longer strictly
:: ::utT of child's play: surveys indicate 69 percent of US heads of households
-...e in computer and videogames, with the average age of a player being 34
:---' old.j As newer devices continue to emerge with eyen more advanced and
. :-:rsive technologies, it is likely that videogames will continue to play an ever

--:::sing role in culture, media, and entertainment.

-)iving no small part to this success, the videogame industry has been the sub-
:- -r a growing number of studies and papers. This chapter focuses on research
, -.-,.r a particular slice of the entire industry - the home videogame console mar-

=- - ',çhich ou its own is a fertile subject for economic research, both in theory
-" : =:lpirics. As a canonical hardware-software market rife with network effects

- - -{atz and Shapiro, (rq8S); Farrell and Saloner (1986)), videogames are an ideal
,r'-.:-j to apply theoretical models of platform competition and "two-sided mar-
,: : .nd as a vertical market dominated on different sides by a small number of
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oligopolistic firms, videogames provide an opportuirity to study issues related to
bilateral oligopoly and vertical contracting. Furthermore, ivith the developmer-rt

of new empirical methods and tools, data from the videogame market can be used
to estimate sophisticated models of dynarr-ric consumer demand, durable goods
pricing, and product investment and creation. By focusing solely on videogame,.
economic research can inform our analysis of other related markets in techirologi'.
media, or even more broadly defined platforn-r-intermediated markets.

This chapter is organized as follorvs. I first provide a brief overvierv of th.
industrial organization of videogames, and ernpl.rasizc the key features that distin-
guish it from other similar hardlvare-softrvare markets. Second, I survey economrc
research on vicieogames, focusing prin-raril1, on r.r.rodels of consumer and firr:-
(both hardware and softrvare) strategic behavior; I also highlight potential âv€nuÈ:
for future research, particularly rvith respect to pl3i1o.,, competition. Finalll', -

conclude by discussing how these economic rr.rodeis can help us better understanc
vertical and organizatioiral issues rvithin the industrr.,such as the impact of exclu-
sive contractir-rg and integration betrveen hardrçare L.lattbrms and softrvare det,c,-
opers on industry structure and rvelfare.

2. Tur INousrRrAL OncaruzATroN
oF HoMp VToEoGAMES

z.r. Hardware
Today firms in a variety of industries produce hardrvare devices that vary lvidel1.r.'
size, portability, and functior-ra1it1, tbr the purprs5g of electronic gaming. Hower'.
as has been the case fbr rnost of tl-re tbur-decade history of the home videogan-.
industry, these devices are prirnarily stationary "boxes" that require a morritor ,--

television set fbr use. Retèrred to as consoles or platfornls, these devices are stand ai,
ized cornputers tailored tbr gaming and produced by a singie firrn. Approximatc,
53 percent of households in the United States are estimated to orvn a videogar:..
console or handheld s),stem.+

For the past decade, the three main console ntanuJacturers or platJornt prc,itl:
l-rave been Nintendo, Sony, and Microsoft. Nintendo, originally a |apanese plaf i:-_

card company founded in the late rgth centur1,, is the most experienced veteran oi:: .

three: it has manufactured videogame consoles since the iate r97os, and is the or:.
firrn rvhose primary (and only) business is videogar-nes. Its Nintendo Entertainm. '

Systen-r (NlS), released tlrst in fapan in r983 and t\\'o veLlrs later in the United Stai..
rvas the first major videogame platforrn to achieve global success. Nintendo l.

since released several coirsoles, including the lnost recent "Wii" in zoo6; the \'.'
was ol1e of the first to itrcorporate a novel motion-sensir-rg interface and creditec -

expanding the appeal of horr-re r.ideogarning to a broader audience.
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- he other two console manufacturers entered many years after Nintendo's

,:i sçstem dominated the market. Sony released its first videogame console - the

* ):ation - in r995.t One of the first consoles to use games produced on CDs as

,::,- sed to more expensive cartridges, the Playstation would sell over rooM units

: -:-. iifetime and establish Sony as the dominant console manufacturer at the turn
-::e 21st century. The Playstation has had two successors: the PSz, released in

-,: : l, became the best selling console in history with over r4oM units sold;6 and

.:; ?53, released in zoo6, is perhaps most famous for being one of the most expen-

.' = r-ideogame consoles ever procluced. Finally, Microsoft, as the newest of the

.::=e console manufacturers, entered the home videogame market in zoor with the

-:,,,r console; it later followed it up with the Xbox36o in zoo5. Forty-one percent of

- -. households are estimated to own at least one of the three newest consoles.T

I1 general, hardware specifications for a given console remain fixed over its

.-=:ime to ensure compatibility with any games produced for that console; only by

-:-=asing a new console could a firm traditionally introduce new hardware with

_-re pow".f.,l processing power and graphical capabilities. A new set of consoles

'.. historically been launched approximately every five years - thus heralding a

-.=',r'"generation' within the industry; however, due to the large sunk-cost asso-

:,:te,J with development of new consoles, the desire of hardware manufacturers

- :icoup initial investments, and the shift toward upgrading existing consoles via

-:-on accessories, the length between new generations is likely to increase in the

- --r.
-ilthough this chapter focuses ou home videogame consoles, there is still a

--.: market tbr dedicated portable gaming deyices, currently dominated by Sony

--. \int"rldo, and gaming on multifunction devices, such as smartphones and

1::-r players (e.g, Apple's iPod and iPhone). In addition, although personal com-

"-,=:s (PCs) have always been able to play games, their significance as traditional

,::-rqame platforms is small: less than 5 percent of videogame software revenues

-.-.'derive from PC game sales (though this may change in the future given the

- .- -.: online gaming via virtual worlds or social netrvorks)'e

- rnally, just as other clevices in other industries have been adding videogam-

,- ..pubiliti.s, videogame consoles, too, have been adding greater functionality:
: 
=-ri*pl., today's consoles also function as fully independent media hubs with

: = :.:ility to download and stream movies, music, television, and other forms of

..-.:,1 content over the Internet. Videogame consoles thus sit squarely amidst the

1..=rg.rr.. battle between personal computers and other consumer electronic

::. Software and Games

.: .:tition to console manufacturers, the videogame industry also comprises firms

: ,-.,.e,J in the production of software or games.ro These firms can be roughly

---:.rrized into two types: developers or development studios, who undertake
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the programming and creative execution of a game; and publishers, who handle

advertising, marketing, and distribution efforts. This distinction is not necessarily

sharp: most publishers are integrated into software development, often owning at

least one studio; and although independent software developers exist, they often

have close relationships with a single software publisher for financing in exchange

for distribution and publishing rights. Such relatior-rships may appear to be simi-

lar to integration insofar they are often exclusive, and have become standard for

independent developers as the costs of creating games have dramatically increased

over time."
Console manufacturers also historically have been and contiuue to be inte-

grated into softrvare development and publishing. Any title produced by a console

manufacture's own studios or distributed by its olvn publisher is referred to as a

first-party title, and is exclusive to that hardlvare platform. All other games are

third-party titles and are developed and published by other firms'
Much like videogame hardware, videogame softrvare is predominantly pro-

duced by a handful of large firms: the top ro publishers, rvhich aiso includes the

main three console manufacturers, produce over 70 Perceilt of al1 games sold, lvith

the largest (Eiectronic Arts) commanding a 20 perceut market share. Furtherrlore,

individual games have been increasingly erhibiting high degrees of sales concen-

tration with the emergence of "killer applications" atld "hit games." During the

"sixth generation" of the industry betrveen zooo and zoo5, nearly t,6oo unique

software tities lvere reieased for the three main consoles; horvever, the top z5 titles

on each system comprised 25 percent of total software sales, and the top too titles

over 50 percent. Since then, a handful of titles have sold millions of copies, with

some games even generating over $rB in sales on their own."
Finally, unlike hardrvare, the lifetime of a particular game is fairly short:

typically half of a game's lifetime sales occur rvithin the first 3 months of

release, and very rarely do games continue to sell rve11 more than half a year

from release.

2.3. Network Effects and Pricing
Since consoles have little if any stand-alone value, consumers typically purchasc

them only if there are desirable softlvare titles available. At the same time, soft-

tvare publishers release titles for consoles that either have or are expected to have

a large installed base ofusers. These netlvork effects operative on both sides ofthe

market are manifest in rnost hardware-softlvare industries, and are partly a rea-

son for the complex forrn of platform pricing exhibited b1' r,ideogame platforms:

most platform providers subsidize the sale of hardivare to consumers, selling then:

close to or below cost, r,vhile charging publishers ar-rd developers a royalty for everr

game sold (Hagiu, 20o6; Evans, Hagiu, and Schmalensee, zoo6). This "razor blade

model was initially used by Atari rvith the release of its VCS console in ry77 -
Atari originally sold its hardrvare at a very slight margin, but its own videogam.
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,*,,,i*"--:.: àt a 2oo percent markup (Kent, zoor) - and Nintendo was the first to
lil|,,,,,--:: :.-:i\çare royalties with its NES system nearly a decade later.,r As a result,
m ,,, -..::brm profits have been and continue to be primarily derived not from
riiili-'-,::. sales, but rather from software sales and royalties.'4 Note this stands in
. --:r :o the traditional pricing model in PCs, where the operating system (e.g.,

1r, - :,,:: \\'indows) is typically sold to the consumer at a positive markup, yet no
r' , -.- :: .rr charges are levied on third-party software developers.

: - ' .re past two generations of videogame consoles, initial losses incurred by
'uiü'' -:- lroviders due to this pricing scheme haye been substantial: e.g., the origi-
:iiiinr- -:.-.' had estimated production costs of at least w75yet sold for an introduc-
riii rr- j€ of sz4g; in the first four years of existence, Microsoft was estimated to
Lirri' : - j: s.1B on the Xbox division alone." However, as costs for console produc-
rrr,, :. : :ically fall over time faster than the retail price, a console manufacturer's
rrl*' :j --rn hardware typically increases in the later years of a generation: e.g., Sony
r -: - - ennounced it finally was making a profit on its PS3 console 3.5 years after
r -*---:hed;'6 a similar path to profitability was followed by Sony's PSz after its
11r:.r{. There are, however, some exceptions: e.g., Nintendo's current generation
* : -:sole was profitable from day one and was never sold below cost.,7

- ,- Porting, Multi-homing, and Exclusivity
' : :.:111, within a generation, games developed for one console are not compatible
$ r.r ::hers; in order to be played on another console, the game must explicitly be
' , ::=J" by a software developer and another version of the game created.,E Due to
::r .jiiitional development and programming time and expense to develop addi-

: -:.- r'ersions of the game, the porting costs of supporting an additional console

"*: :. as high as millions of dollars for the current generation of systems.'e

):rring the early years of the videogame industry (pre-r983), any firm who
. . .::,1 to produce a videogame could develop and release a game for any console
- - :: utilized cartridges or interchangeable media. However, many coltsole man-

- ---:*rers recouped console development costs from the sale of their own games,

,-':; !.1\v the sale of rival third-party games as a threat; some console manufacturers
:-- jued rival software developers to (unsuccessfully) keep them off their systems

' :--:, 2oor). The inability to restrict the supply of third-party software led to a
*-..quent glut of games released in the early r98os, many of low quality; in turn,
: ' :artially caused the videogame market crash of 1983 in which demand for vid-
' .::ne hardware and software suddenly dried up. Whereas there used to be over a

---- 
jred software developers in r982, only a handful remained a year later.

-Ls one of the survivors of the crash, Nintendo deviated from the strategy
*:-oyed by previous console manufacturers when releasing its NES console in
-. 

- nited States in 1985. First, it actively courted third-party software developers,

-.-:-rstanding that a greater variety of softrvare would increase attractiveness of
-::iatform to other consumers; at the same time, it prevented unauthorized games
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from being released via a security system in rvhich cartridges without Nir-rtendo':

proprietary chip could rtot be played on its console. Nintendo also imposed otl-rer

restrictions on its third-party softrvare liceltsecs: each developer was lir-nitecl tt'

publishing only 5 games a year, had to give the NllS exclusivity on all games fbr'

at least 2 years, and hacl to pay a 20 percent ro1'alty ou softrvare sales (Kent, zoo;,

Evans, Hagiu, and SchInalensee, zoo6)'

It rvas lot until r99o that Nintendo - ir.r tl.re midst of larvsuits levied §1' çs111-

petitors and an FTC investigation for anticornpretitive behavittr - anltoullced tha.

it would no lorrger restrict the number of girnres its clevelopers coulcl produce o:

prohibit thcrn from producing games tbr other svster.us.-" Since then,-fôrced excli,-

sivity - the requirernent that a videogaine be onlr'l'rol'iclecl for a given cotlsole c:

not at 1ll - has not been used in the inclustrl'."'fhougl.r r-r-rar-ry soliware titles nor',

choose to "multihome" and support multiple consolcs, thcrc are stil1 instances i-

rvhich thirci-party games are exclusive: some do so voluirtirrill'(perhaps due to l'rie,

porting costs), some eltgage ii-r an exclusive prublisl-rinq aqreerttent ivith the cot.tso-.

provider (typically in excl-rar-rge for a lurnp sum L)a\.meltt), and others may essel'-

tially integrate ivith a platform by selling the entire .levelttpr.ttent stuclio outright.

2.5. Consumers

As meltioled earlier in this chapter, thc vast majoritl'oivideogame players are i:

longer children: 75 percent of gamers are r8 yeirrs ol.l or o1der, tt'ith trvo-tl'rircls , -

t1-rose betiveen the ages of r8-49." In acldition, there is a rçicie degree of variatl;,

in usage and purcltasir-rg behavior across cortslirrers: ilt zoo7, Nielser-r estiuirtc-

the heaviest using zo Percent of videogamc plavers accoutlted tor rlearly 75 L-'.:'

celt of total videogan-rc console usage (br'1.rour. plar c..1), ar-eragirtg 345 rlirtutes p.

clay. Irurtherlrore, althouqh on irveraqe 6-9 q"rres tçerc sold per corlsole llettlc;
20oo-2oo5, "hcav1,giuners' repcrrted trrrning coilectiorts of over 50+ galttes, 'it: -

on averagc purcl]aseci Illorc' thùil I g.1nlc LrL'r lrolltil.';

3. EcoNovrrcs oF THE VroEocAME lNousrnv

Although there exist activc rrarkets for PC and portable gan"ring, most researc}l

videogantes has focused on thc home videogatne market. This is t-tot,,vithout r.,
son. |irst, tire hor.ne videoqar.r.re industry is conveuieut to study since all reler''-

firms lvithin a generation rrre knolvn, and there exist data containiilg a list oi .-

softrvare produced for nearly al1 ofthe consoles releasecl in the past three decac.

Compare this to the PC industrl,, rvhere there are thousancls of hardtvare ttlit:--

facturers and product varieties, and even greater numirers of sofirvare develor.-

a1d products; obtaining detailed price and quar-rtity inlornlation, for exarnple.
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-.= .: PC configuratious, accessories, and software products rvould be

: ::--rlrd, there are relatively few substitutes to â home videogame con-

: ;or a convenient market definition. Finally, as videogame consoles

::::eshed over time, there is the potential for testing repeated market
-: :-ioSS multiple generations.

: --:-Jn provides a brief (and thus by no means comprehensive) review of
-::ic research on the home videogame industry, and emphasizes both

- :::;rrd limitations of the literature in capturing important features and

. :l:e market. As understanding the interactions between the three major

- =:s in the industry - software firms, hardware firms, and consumers -
-. :-.undation for any subsequent analysis (e.g., how industry structure or

- 
'-:-:.s tbllowing a policy intervention or merger), it is unsurprising that
. -:it1'of papers have first focused on modeling the strategic decisions of

-, -.. Only with these models and estimates in hand have researchers have

- - -::rsing rnore complicated questions including the role and impact of ver-

- .-.ships in this industry. Across all of these fronts remain several open

.-j I highlight those areas in which future study would prove useful.

8g

rlllillll

rfllilll

lll LILL

ll

, ;lsumer Demand and Software Supply
- .::r' hardlvare-software industries, videogarnes exhibit netrvork effècts

. : i alue of purchasing ir videogame console as a collsumer increases

-.:.ier of other consurrers lvho also decide to purchase that console.

- - - ::erc is a direct effect in that people rnay prefer orvning the same vid-
- . :sole as their friends or neighbors, the primary means by lvhich this
- ..-:ougir an indirect effect: more consumers onboard a particular con-

----:-i rrore garnes to be produced for that console, which in turn makes
' : . .: ùl'r even more desirable product.'5''6 Such indirect network eftècts
-. :l the other direction: software developers may benefit from other

--: :=\'elopers supporting the same console in that more games attracts
:*mers, which further increases the potential returns for developing a

- -:.:t console.'7

--:rous studies have attempted to empirically document or measure the

- - '-- -rsistence, and asymmetry of these kinds of network effects in a variety
, - :.=s. )lany of these original empirical papers base their analysis on models

- - -: irsurners of competing platforms pretèrred to purchase the device with
. :. ,".'.Lntber of compatible software titles. As long as consumers preferred
. :: . iriet), of softrvare products - typically rnodeled via CES preferences -
:-.:.r èssurrrptions on the supply of software held, then a simple log-linear

,,--.: betrveen consurner demand for hardware and the availability of soft-

- - * rc theoretically shown to arise in equilibrium (c.f Chou and Shy (rggo);

- - -:-.; Gandai Gggz)).Empirical research based on these types of models

- -. ,:*iies on adoption of CD players (Gandal, Kende, and Rob, zooo), DVD
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players (Dranove and Gandal, zoo3), VCRs (Ohashi, zoo:), and personal digital
assistants (Nair, Chintagunta, and Dubé, zoo4).

In the spirit of this literature, Shankar and Bayus (zoo3) and Clerneirts and

Ohashi (zoo:) are two of the earliest papers to en-ipirically estimate the existence

and rnagnitude of iretwork effects in the videogarne industry. Whereas Shankar

and Bayus (zoo3) assume software supply is exogenous and irot directly affected b1

hardrvare demand, Clements and Ohashi (zoo5) estimate tlvo simultaneous equa-

tions representing the trvo-sided relationsirip bettveen a cousole's installed basc

of users and its games. This approach, motivated b1' a static rnodel of consumer

demand and softrvare supply, is followed by other papers iu-ralyzing the videogarnc

ir-rdustry (e.g., Corts and Lederman (zoo9); Prieger and F{u (zoro)), and is useful to

describe briefly here.

The model assurres a consurrer's utility from purchasing console j at time f is

given by:

u i,, = §n * §,.x, + §,,p,, * C,, * t)N,,, * t,,,
't

rvhere ri are console j's observable characteristics (e.g., speed, processing Po\\/er

Pi,, the price, i\,, the rtumber of available softr.vare titles for consoleJ, {,1 an erro:.

unobservable to the econometrician, and e,,, a standard logit error; a consulrle]

purchases cor-rsole j at time r if it delivers the maximum utility among all alterni:-

tives (including an outside option). As in Berry GSS+), this can be converted ini.
a lir-rear regression via integrating out the logit errors and using differeuces iu 1o.

observed shares for eacl-r product to obtain tl-re fbllorving estimating equation:

ln(s,,)-ln(sn,) = ô,, * oln(-s,,,- )+ roi/ .
(,

rr'here -ç,,, -s,, ,, and -s; , = are the share of consumers rvho purchase platformj, the ou.'

side good, and plattbrm j conditional on p.ru1çhxsing a cot-tsole at tirne f. Folloivir-. -

prior literature, assunrir.tg a spot market for single-product softrvare firms, ti..
entr1., and CI:S prelèrences for softnare, a reduced form equation relating the equ '

libriurn nurrber of sotirvare titles available to a console's installed base of us.
(L8,,,) can be derived:"

ln(N,,) = ui * 71n(18,, )+ r1,,,

rvhere r7i,, is a mean-zero error. Clements and Ohashi (zoo5) estimate these ti'

equations across rnultiple generations of videogame consoles betweett 7gg4-zc - -

using price and quantity infbrmatioir provided by NPD Group, a market resee:':'

firm (rvhich also is the source for most of the market level data used il the mai. -

ity of videogame papers discussed in this chapter). They ei-nploy cousole and r'.-



.IE VIDEOGAME PLATFORMS

-L:.mies in estimation, use the Japanese Yen and US dollar exchange rate and

,, --sole retail prices in Japan as an instrument for price, and use the average age of
, -:',çare titles onboard each system as an instrument for the installed base.

The main objects of interest are r.r and y in (r) and (z), which represent the

:::ùnsiveness of consumer demand to the number of software titles, and vice
i:::1. In Clements and Ohashi (zool) and similar studies, these coefficients are

-:d to be significant and positive, which are interpreted as evidence of indi-
:-: network effects.'e Furthermore, these studies often show that such coefficients

-:-.-over time: e.g., Clements and Ohashi (zoo5) include age-interaction effects

..:r installed base in (z), and find that the responsiveness of software to installed
'--.c decreases over lifetime of videogarne consolei similarly, Chintagunta, Nair,

-:j Sukumar (zoo9) use an alternative hazard rate econometric specification of
i:rnology adoption and find that strength of network effects also varies over

:.--e, and that the number of software titles and prices have different effects on

;:rand in later versus earlier periods. Both of these studies find price elasticities

-: .r console diminish as consoles get older.

It is worth stressing (as these papers have) that these estimates come from

- .:atic model, and care must be used when interpreting estimated parameters.
---re are several reasons a static model may not be ideal for analyzing this indus-

:-.. Since consoles and games are durable goods, consumers do not repurchase the

-::e product which typically is implied by a static model without inventory con-

.;:ration; in addition, forward-looking consumers may delay purchase in antici-
-:::on of lower prices or higher utility from consumption in future periods (which

::.r- partially explain the strong seasonal spike in sales around the holidays).
:.--ing to account for both the durability of goods and the timing of purchases can

: =s estimates of price and cross-price elasticities (c.f. Hendel and Nevo (zoo6)) as

" =-l as other parameters - including the strength of network effects.

Most importantly, however, a static model does not allow consumers to atrtici-

:::: t-uture software releases when deciding when to purchase a console; since con-
..-.s are durable, collsumers in reality base their hardware purchasing decisions

. .- expectatiolls over all software on a platform, including those titles that have not

:: been released. Hence, a consumer's utility function for a console for example,
----uld reflect this. Thus, insofar that co can be estimated, it at best represents the

:.:.nt to which current software variety reflects a collsumer's expectation over
--: stock of current and future games. That estimated coefficients for these static

.,Jels are shown to vary across time and even across consoles suggest dynamic
::-lcS âr€ at play, and the underlying relationship between collsumer demand and

..::rvare availability may be significantly more complex.

- '-:. Dynamics and Software/Consumer Heterogeneity

, .esporlse to these concerlls, researchers have begun incorporating dynarn-

-: ir.rto their analysis of cousumer demand for videogames. For instance, Dubé,

--:-:.ch, and Chintagunta (zoro) utilize a dynamic rnodel in which forward looking
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consulrers time their purchases for consoles based o|r expectations of fu.turc
prices and software aviiilability; using a t\vo-stcp estirrator, they are iilso able tc

sirlultar-reously estirnarte a console provider's optimal dynarnic pricing functior.i
Using estirnates tiorn their n"roclel, the authors study horv indirect netrvork eftect,
can lead to grcater platforrn market collccntration, and illustriite l'rorv, ii-r spite o:

strong network effects, multiple incompatiblc irlattbrms cal-) co-exist in equilib
rium. Nonethcless, this dynarnic n-rodcl of harclrvare der.r'rand stili rnaintains th.
assumption used in the previous empirical netrçork ettects literature that consnn.l-

ers responcl to softrvare "variety," ivhich can b.' prroriecl by the nurnber of iivail-
able softrvare titles, ancl that sofi\vare varietl'c.ir"r still be expressecl as a reclucc.
lorrn function of each platform's instirlled base (c.g.. as in (z)). 'fhis may havc bee:.

a reasonable assumptiort for these pilpers rvhicl'r prinrarill,focuscd on the peritr;
up until and including the 3z164 bit generirtior.r of vit'lcoqames (roughl)r pre-20oc
I{orvever, as mentioned previously, tl-re past clccadc h.rs seen tlie clorlinance of h::

games rvhere n small subset of softl,are titlcs capturccl thc n-rajority of sofirva:.
sales onboard a console. Given the increasinq valiancc iir sottn,are quality ait;
skovecl distribution of softrvare sales, ir iroclel spccitl'ing consumer utility as .

function only olthe nur.r-rber of softu,are titles as opposed to the identity of ind.-
vidual games - although tractable ar.rd anirlr'ticall1, ço,',.,",-r'ent - may be of lir-nite;
value in analyzing the most recent gr'nr'rirtions of the videogan-re industry as rr'e,.

as other " hit-cl river-r" l'rardrvare- softn'arc nrarkets.

rVirrorir-rg the necessity to control fbr softrviire heterogeneity in videogarres -,

the additional need to control carefully for cor.rsumer heterogeneitl'. As has bee-'

previousiy discussed, the variance across consurners in the number of garnes pu:.-

chased irr-rd hours spent playir"rg games has beer-r rvell clocur-rrentecl, iind captu:
ing this rich }-reterogeneily is important for accurate estirnates of prodr.rct qualiti..
and der.nand parametcrs. Although controlling fbr consur-r.rcr heterogeneity is.rr.
irnportant in a static setting, doing so in a dvnairic contc-\t acids an aclditioit,-

cornplexity in that the charircteristics of coirslinrers conrprising the installed b.r..
of a console e\.olves over time. [.g., sirtce c.tr]r'.rdopters of videogame consoles ir:.
predorninantll'cor.rsumers rritl.r high r'.riu.rtions tbr videogarncs, sotirvare releasc-

early ir-r a console's lititime tace.i diiterent popsl,111on of cor.rsurners than â gânt:

that is released atier a cotrsole is nrature. Failing to correct for this consuner selec-

tion across tirne n,ill bias uprvards estimates of early-released garnes' qualitie.
and bias downrvards estilnates of games releasecl later. in turn, the magr.ritudes c

tl-rese parameters underly incer-rtives for almost all strategic decisions on thc pa:
of firms: e.g., firms malr engage in interter.nporal pricc discrinrination (initiali'
setting high prices before lorvering them) in order to extract profits out of hiE.

valuation or irnpatient consumers first.
In an attempt to control for these issucs, I-ee (zoroa) estimates a dl,nant:,

structural model of consumer demand fbr both videogarne hardrvare and sotiu,.rr.
betrveen 2ooo-2oo5 that explicitly incorporates heterogeneity ir-r both consunt.-
preferences and vicleogame quality. By explicitly rnodeling and linking harclrr'.::.

and software demand, the analysis is abie to extract the marginal impact of a sing .
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",ltltllrrtirr r-.--= ::ile on hardware sales, and allow this impact to differ across titles i1 an
illlllfilllurr'-:*. -r :,lnsistent manner. An overview of the approach follows.

:: -_,..jel tirst specifies consumer i's lifetime expected utility of purchasing a

lililnllilr* , --:: :onsole j at time f (given she owns other consoles contained within her
llllllll11tr'',, -- - aS:

t, ., ,., = d x,,, - d! pi,, + at'f j,,(dl ,()+ D(t,al)+ €i,, + €,,1,,.,, (:)

ril*ilrlrrl' : :re observable console characteristics,4,r the console's price, (i,,an unob-
,,iut"'' -: : :roduct characteristic, and e,,,,,,, a logit error. The paper introduces two
runrii;" - --: terms to account for inventory concerns and the anticipation of future
uiur"*-r=, i.e., D0 captures substitution effects across consoles and allows a con-
riluü:r:- r- r'alue the console less (or more) if she already owns other consoles con-
,nr,u,.:.- ';:ihin 1; and !.r reflects a consumer's perception of the utility she would
unn*"" , -.:ùm being able to purchase videogames available today and in thefuture.

: -::ers have different preferences for videogaming, captured by the coefficient
,;r .--.: ror prices, given by af . Finally, the coefficient on !,r,ar, captures how

rrrluJ. - -:rdware utility - and hence hardware demand - is influenced by expected
ur - ---= utility.

" :. that this specification of hardware demand does not use a static-period
,,rrrL ::nction, but rather lifetirne expected utilities. Furthermore, the model
riril,, ---.-':ates dynamics explicitly by assuming consumers solve a dynamic pro-
t:r'--* ,--:rg problem when determining whether or not to purchase a videogame
,, - r, : :n a given period: each consumer compares her expected value from pur-
,ir.*- :,: a given console to the expected value from purchasing another console or
rr. ": rr rll; furthermore, consumers can multihome and return the next period to
'--:::se any console they do not already own.

- -- the software side, the setup is similar: every consumer who o\.vns a console
r, -,.':r-ied to solve a similar dynamic programming problem for each game she

,.,.,: :-:\'but does not already own. This in turn allows for the derivation of the
r:r r::i:d option value of being able to purchase any particular title k onboard con-
s, : =: time f, which is denoted EW,,i,r,, Finally, to link the hardware and software
u- -:::d together, the model defines !,, as the sum of option values for any software
r : .- :.r-ailable on console j at time f (given by the set §,) plus an expectation over
:: :-scounted) option values of being able to purchase games to be released in the

-: -.-:. represented by À7,,:

t_ r
t,,,(a!,a!;l=1,àutq,,,^., 1* !!q,qtù , (+)

Lnt^/,, -l {ii) {E*p"cr"d) |urure Soliware uriliry

f il C*r.,,t S,rr'r**' UU*y

-=e (zoroa) estimates the underlying structural parameters of the model,

' : ::: include product fixed effects for every console and game and consumer

ta! .
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preferences over price and software availability, utilizing techniques pioneered ir-t

Rust (1987), Berry (r994), and Berry, Levinsohn, and Pakes (rggi), and later synthe-

sized in a dynamic demand environment by Melnikov (zoor) and Golvrisankaran

and Rysman (zoo7).t" An important extension involves controlling for the selection

of consumers onto consoles across time, which requires the simultaneous estima-

tion of both hardware and software demand.

Estimates indicate that although the vast majority of titles had a marginal

impact on hardware demand, the availability of certain softrvare titles could shift

hardware installed bases by as much as 5 percent; furthermore, only a handful of
such "hit" tities are shown to have been able to shift hardrvare demand by more

than one percent over the lifetime of any given console. A model which assumed

consumers valued all titles equally would thus lead to drastically different predic-

tions on the impact and magnitudes of software on hardrvare demand. Lee (zoroa)

also demonstrates that by failing to account for dynamics, consurler heterogene-

ity, and the ability for consumers to purchase multipie hardrvare devices, predicted

consumer elasticities with respect to price and softrvare availability would be sub-

stantially biased.

As is often the case, however, several strong assumptions are required for this

more complicated analysis. First, for tractability, consumers perceive each software

title onboard a system as an independent product.'" Secon{i, collsumers have rational

expectations over a small'set of state variables rvhich are sufficient statistics for pre-

dicting future expected utilities. Although the consistency of beliefs with realized out-

comes may have been a reasonable assumption for the period examined, there may be

other instances for which it may not be well suited: e.g., Adams and Yin (zoro) studr

the eBay resale ofthe newest generation ofvideogarres consoles released in zoo6, ani
find that prices for pre-sale consoles rapidly adjust after they are released.t'

3.t.2. Sof-tware Supply and Pricing

Accornpanying the development of more realistic models for consumer demani

have been richer models for softrvare supply rvhich treat software firms as dynamic

and strategic competitors. One strain of literature focused on the optimal pricing

of videogame softlvare, itself a general durable goods market lvith forward looking

consumers. Nair (zoo7) combines a model of dynarnic consumer demand for vid-

eogame softrvare lvith a model of dynamic pricing, and finds that the optimal pric-

ing strategy for a software firrn is consistent tvith a model of "skimming": chargin:

high prices early to extract rents from high value (or impatient) consumers befor.

dropping prices over time to reach a broader market. This corresponds to the pricin.
patterns observed in the data: the vast majority of games on a cousole are released it:

a single price point (e.g., s+9.99), and prices fali in subsequent periods.rl

Inevitably, studies on pricing can only be conducted orl games which have beer

already released for a particular platform; moving one step earlier in a softlvarc

developer's decision process is the choice of rvhich console to joiir. A first-parti
game has historically only been released exclusively on the integrated platforrr,
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... l.Li-L)er.t)/ sotirvare developer has a striitegic choice: it cau release a

. .-ic plattbnrs in orcler to reach a larger iludieltce but pay iiciditi«rrlal

. . ()l' it can clevelop exclusively for one console and forgo sellirlg its

:-.r.r1ùrs oll othcr plirtfbrnls.

- ,-..) nroclels rvhat calt be considered soft\vare's "dernancl" fbr a plat-

-L)itSUlncr cientancl, dyuamics are important in tl-ris clecision as well:

. ::içare publisher mi)kes this choice llonths before a game's release and

I r t'citl.til1s on the market fbr at least sevcral lnollths, a sotiware devel-

,-..:cs chaltges in futule irtstalled bases oieach collsole as rvell as the sr"rb-

.-;s ol other softrvare clevelopers u'hcr.r coûtpiiring erpected profits of

- ...rus. Using botli the cottsutner denrarld estill1ates arld sirlilar assun]p-

.:- Lùe (zotoa), the rnodel cotnputcs a c11'lal.t.tic ratiorlal exPectations

-rt rr,liich ever), soti\vitre title chooses thc optitttirl sct of plattbrms to

, rtile anticipating the tuture aÇtions (and re-actions) oiother ilgellts.

:''.rt iuto the modei, holr,ever, are porting costs fbr supportillg diftèr-

i ,lsolcs. 'I'hese are typically ultobservecl. Lee (zorob) estilllatcs thcsc

-.rt-..s rcleased betrveen 2ooo attd zoo5 ur.rder the revealeci pretèrence

.:llt gi.urles releasecl in the data were reieased on the subset of plat-

- . utirrirnized their expectecl discounted Profits.rr Via all inequalities

.:'.clopecl in Pakes, Porter, Fio, and Ishii (zoo6), rclative differei-rces

- ,. :ts can be estimated. Itstimates sliorv significant vtrriauce iil costs

- :t the geltre or type of garne being portcd, ancl that sotle co1lso1es are

- Xbox) thar-r others (e.g., I']Sz) to develop for. On il\rerage, costs for this

.: . .rpproxilrately srNl per acldition.rl coitsole, rvhich are ror-rghly ir-r line

, .' ', cstinlates.

.-- step back in thc sofil,are productiolt scqucllcc itlvolr'es the crcatior.t
'-'.tcnt of ncrv gatr.res. 'I'his represents the least developed area of researclt

- .upp11', ancl is the rernirining key steP irl conlpletely unpackir"rg tlie

., itich generirtes the reduced tbrrn reiationship shou,n to exist betrveen

-- oi ir console ancl softrvare availrrbility. On this front are issues related

i-.-leltt-quaiity tradeoff for garne developrnent, a procluct positionirlg

. itet geure or t),pe of gamc to produce, tirring galnes rvith release ciates

,ir picturcs (iiinav (zoo)), and the rrake-or-buy decision faced by a

.. -- l:hcr rr,ho can eitlier errgirge in an arr-ns-length cotttrirct tvith an inde-

, ;,t)i'rs1'or ilrtegrate ilto softrviire developpelt. Although solne papers

- -- .r.ltcther intcgraticln u,ith a colisolù provicier itnproves g:rlnc quiriity,rt

. rrucli to llc Jorte .

-,:form Competition
- ..::.tir.sis ciiscusseci so f;rr has held fixecl the actions of each plattbrn-r,

r - -rcs of royalty rates cl'rarged to thircl-party software providers,

..t' ',rorting costs, ancl integration or exclusive colltracting decisions.
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Understanding these decisions from a theoretical perspective is complicated; th.
ability to analyze these strategic choices is further confounded by the absence o.

detailed data on these objects of interest (i.e., royalties, costs, aud contracts). irvei--

so, understanding horv videogame platforms corxpete lvith one another for cort-

sumers and softrvare firr-ns is not onlyperhaps the most important aspect of thl.
industry, but aiso the one that is the most relevant and generalizable to other harcl-

rvare-softrvare markets and platform industries. Thus overcon-ring these challenge.

should be the focus of future efforts.

3.21. Pricing
'I'he rnost cleveloped area of research on platforrn strategy has been on the pricirl-

of fiardrvare consoles: both Dubé, Hitsch, arld Chirltagi-rnta (zoto) and Liu (zorc

estimate dynamic models of hardlvare pricing to corlsumers, aud highlight th.

importapce of indirect netlvork effects iir explainir-rg observed pricing pattertls ail;
ratior-ralizi1g console "penetration pricil-rg" - that is, consolcs are tyPically pric.-
belorv rnarginal costs, but as marginal costs tnll taster titarl prices, uargius terl-

to increase over time. Dubé, Hitsch, ar-rcl Chintagut"rta (zoto) furtirer rlote that tll-

preselce of netrvork eftects are not sufficierrt on their own to make penetratitr'

pricing optimal, artd rather that these effects need be sufficiently strong.

Nonetheless, these analyses hold fixed prices chirrged by platforms to ti..
"other sicle" of the market in that the supply of softrvare ls only dependent ou t-'.

installed base of cor-rsulrers onboarcl a coitsole, ancl not the royalty rates levied l-

the console. Of course, in reality these royalties are as much a strategic decisic

as the price charged to consumers, and in marry ways are just as important tt'

platform's success. For example, Sony charged a rnucl'r lou'er royalty than Ninterlc

rvher"r it istroduced its Playstation console ($9 as opposed to Sr8), lvhich helpeo

attract a greater number of third-part), softrvare clevelopers (Coughlarl, zoor).

To cletermir-re the optin-ral ro1'alt1', it's useiul to urlderstarld lvhy they ueed --'

positive at a1l. ]'he theoretical ttvo-sided rnarket literature (c.f. Arn-rstrong (2ooi'

Rochet alcl Tirole (zoo6); Wel'l (zoro)) hirs tbcused on precisely this question -

relatecl petrvorkecl ir-rdustries, irnd emphasized hotv changing the division of pr1--

ing betrveen sides of a platform market cirn affect plattbrrn dernar-rd and utiL,,

tiou Hagiu (zoo6) focused on the videogarne industry in particular, and anall'2.

the relationship betrveen a collsole's optirnal royalty rate and optimal hardrç-- 
'

price. As loted before, the videogaine industry differs from n-rost other hardrvl: -

software markets such as the PC industry in that the majority of platform prc'

derive not from the enci user or consumer, but rather frorn the software develor.'

in the form of royalty Payments. Holvever, providir-rg ir sirlgle explanation of r"

this occurs rvithin the vicleogarne ir-rdustry, proves difficult, ils lnally theory nlo.-.

ir-rclicate tvhich side cau rnultihome, hou' lnuch one side responds and values '

participatior"r of the other, and the heterogeneitf in suclt preferetlces cau drastic '.

influence the optin-ral division of prices.r" Tl-rus, there may be tnatly forces at ir '-

Hagiu (zoog) provides another explanation, ir-r rvhich the more that cotisur:"'
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- .:-etv of software products, the greater a platform's profits derive from
$ *-: -.- equilibrium.

-::.3re difficulties testing these alternative explanations in the data. First,
+rrltüllltlrr 

= 
-, - rtaining measurements of elasticities of consumers with respect to soft-

rinflrilr'r - : '.'ice versa) is possible, estimating how software supply would change in
rûlt$riilr ".r; t--) â change in royalty rates is difficult; not only is data on royalty rates
,üllüilr * -- - :J come by, but typically they do not change for a particular console dur-
ilfliluul -=:irne and hence there is little identifying variation.3T Second, given that
.,lxr*-. - ,--r software titles dominate the market and games are supplied increas-
iilrt]1ill. : :ublishers with market power, it is an open question whether the theoreti-
*il, , --:s still apply when one side of the market no longer are price-takers but
,iilili. r- :ii3tÈgic oligopolists.

,::. ?orting Costs and Compatibility
, -.:: decision on the part of console manufacturers that has not widely been
i;".* :: is the ability of a platform provider to affect the costs of developing or
, -" r-:" to its console. The theoretical literature has studied the role of switching
,, , : influencing market share and power in general networked industries (c.f.

,--*:.- .rnd Klemperer (zoo)), and these issues are central in the videogame mar-
u -, ,r'Èll. For example, anecdotal evidence suggests that one of the main reasons
- :,-:i\''s success in entering the videogame market was that it was easier and

,i .:-:.r to develop for the Sony Playstation than rival consoles at the time: in add-
ri - lç) having lower royalty rates, Sony actively provided development tools and
,,, .. ire libraries to third party developers, and it utilized CDs as opposed to more

--..'cartridges (the format used by Nintendo consoles at the time). Incidentally,
;- -,sofi also leveraged lower development costs as a selling point of its first con-

, : :s €sS€rtially a modified Microsoft Windows PC with an Intel CPU, the Xbox
, -. =rtremely easy for existing PC developers to adjust to and develop games for
--'-.hasi, zooz).

ielatedly, platform providers can also decide whether or not to make games
::atible across consoles, as opposed to forcing developers to make different ver-

, --s. Although cross-platform compatibility across competing consoles has not
-:::- \\,itrlessed (instead, requiring software developers to port and create multiple
:--::ons of a game), a platform provider could allow for backwards compatibility -
: =: is, a new console being able to play games released for the previous genera-
-: console. One widely cited advantage of Sony's PSz over its competitors at the
::-c was its compatibility with original Playstation games; this gave it an accessible

, ::ary of over a thousand games upon release, easily surpassing the number of play-
*--r titles on any of its competitors.i8 Interestingly, the PS3 initially could play PSz

-':res, but newer versions of the console eliminated this ability; this suggests that
---= benefits to backward compatibility are most substantial early in a console's life
:c-ore current-generation games are widely available, and later may not be worth
--:: COSt.se
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3.2A. Exclusivity and Integration

Although there is some degree of hardrvare differentiirtion across consoles, the pri-

mary means by which consoles compete with one another for consumers (in addi-

tion to price) is through the availability of exclusive games.+n Before Sony entered

the videogame business in 1993 r,vith its Playstation console, it purchased a n-rajor

softlvare developer in addition to securing agreemeuts for several exclusive titles

(Ke1t, zoor). Similarly, before launching the Xbox itt zoot, Microsoft bought ser-

eral software developers to produce exclusive games; many attribute the (relative)

success of Microsoft's Xbox console to its exclusive game Hclo, acquired in zooo.

In both instances, having high-quality games available tvith the release of a cotlsole

that were not available on competitors contributed to greater sales.

A platform typically obtains an exclusive game in olte of two lvays: via internal

development by a integrated developer, or via payment to a third party developer.

In recent years as development costs for games have been increasing and portirlg

costs have fallen as a percentage of total costs, most tl-rird-party titles have choseu

to multihome and support multiple consoles in order to maximize their number oi

potential buyers. Thus, even though exclusive arraltgelnents still occur for third-

party titles, they are notv increasingly used for only a temporary period of time

(e.g., six months), and console providers have become even more reliant on their

own first-party tities to differentiate themselves.

In general, understandir-rg how platforrns obtain exclusive conteut - either via

integration or exclusive contracting - requires a model of biiateral contracting

with externalities between console manufàcturers and software deveiopers (c.i.

Segal (r999); Segal and Whinston (zoo:); de Fontenay and Gans (zooù). For exam-

ple, the price Sony would need to pay a software developer for exclusivity depends

crucially on how much Sony rvould benefit, as rre1l as horv much Sony would lose

if Microsoft obtained exclusivity over the title ir-rstead. Unfortunately, the applica-

bility of theory to settings rvith multiple agents on both sides of the market is lirl-
ited (there are at least three major console manufacturers ai-rd multiple softrvare

publishers and clevelopers), and is even iurther confounded by the preset-rce o:

dylamics.a, Although static rnodels of bargaining for exclusivity have been ana-

lyzed,r. a general model that can be taken to the data and inform our ability tc

predict lvhich games or developers would be exclusive, and the determinants o:

the negotiated price, rvould be extremely useful'{l

3.2.4. Other Concerns

Ultimately, one of the biggest hurdles in bringing the theory to the data may verr.

well be ideltifying the incentives each major platform provider faces. Both Sony arli

Microsoft have multiple other platform businesses ivhich are affected by decision,

made within their videogame divisions. For exatnple, Sony faced a much high.-

marginal cost than its competitors as a result of including its proprietary Blu-ra',

player in its PS3 console; such a decision was a response to its desire to win the star:-

dards battle for a next-gen DVD format over consumer electronics rival Toshib,:
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,,rr u----,-. Ilicrosoft viewed the Xbox as partly a mealls of protecting and
'lrffiiiiiiriL- - .-: :ts Windows and PC software business during an era of digital conver-
itturl ,,. ---<rhasi, zooz). In both cases, each company sustained large initial losses
ur ' :, - .Jeogame divisions (g4B in the first four years of the Xbox for Microsoft,
i$ -: -- Sony in the first two years of its PS3),14 but focusing on these numbers

iluuuuli,r , , -l.l understate the total benefits each company received.+5 Furthermore,
tlll1ilrrrN*r' .::.in a dyr-ramic aspect: had Microsoft not entered in zooo with a viable
rulrlliuLt' -- :i rvould have had a more difficult time releasing its xbox36o device in
,ruLL l:i:rmining the appropriate scope across industries and time horizon each
Jrinr)r::.: - -- . =ces when making strategic decisions is an open challenge.

,,,,,. i ertical Issues

: :,: :lu siy e S oftw are for C on soles

Lr -:=i exclusivity contracts employed by Nintendo in the rggo's - whereby
,ilrrur' --::s could only develop exclusively for Nintendo or not at all - were dropped
,iiililii-::- ::al and regulatory pressure in r99o. Since then, many have argued that
l( ,: ..re anticompetitive not only in videogames (e.g., Shapiro GSSS)), but in
rr ,: ,::,lustries (e.g., u.s. v. visa) as well. Nonetheless, exclusive games persist. A
r,,,,,,' - --- question, thus, is whether the continued presence of exclusive first-party
:1i,. ::: ieveloped internally by platforms, or the use of lump-sum payments by
r ,- ,-:1s iir exchange for exclusivity from third-party software developers, can be
.,,i : :tPetitive.

- --rory has shown the effects of such exclusive vertical relationships can
:-l-,iguous. such relationships can be used to deter entry or foreclose rivals
,- -.:rvsorl and Winter (rS8Z), Rasmusen, Ramseyer, and Wiley (r99r), Bernheim

':-:r.rston (rssS)), which may be exacerbated by the preserlce of network exter-
:- :.9., Armstrong and Wright (zool)).o6 Furthermore, exclusivity can limit
- ,,:r choice and hence welfare by preventing consumers on competing plat-

:. -'im accessing content, products, or services available only elsewhere. On
-..: hand, exclusive arrangements may have pro-competitive benefits, such

- -ragir-rg investment and effort provision by contracting partners ((Marvel
-'.-ein (1988), Besanko and Perry (rggl), Segal and Whinston (zooo)). In net-

:: :ndustries, integration by a platform provider may be effective in solving
- ..:keir-and-egg" coordination problem, one of the fundamental barriers to
--scussed in the two-sided market literature. Furthermore, exclusivity may
--:egral tool used by entrant platforms to break into established markets: by
-:-ng contracting partners from supporting the incumbent, an entrant can
:ompetitive advantage, spur adoption of its own platform, and thereby spark

:- platform competition.
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Prieger and Hu (zoro) use a demand model similar to Clements and Ohashi (zoo5)

to show that the marginal exclusive game does irot affect console demand; conse-

quently, the paper suggests that a domiirant platform cannot rely on exclusive titles

to dominate the market. However, as already discussed in this chapter, controllinq

for heterogeneity in game quality is crucial, and cannot be captured in a model

where consumers only value the number of softrvare products: estimates from Lee

(zoroa) show that games that actually could drastically affect hardrvare market

shares were primarily integrated or exclusively provided to only one console. Thus.

insofar the ferv hit games onboard the largest platform of the time period studiec

could have contributed to its dominant positioir, exclusive vertical arrangements

may have led to increased market concentratiorl.

1b explore this possibility, Lee (zorob) conducts a counterfactual environmeni

in which exclusive vertical arrangements lvere prohibited in the industry dur-

ing the time period studied: that is, all hardrvare providers both could not rvrite

exclusive software or tvrite exclusive contracts rvith softrvare providers. Using thc

techniques described in the previous cl-rapter and demand estimates from Lee

(zoroa), Lee (zorob) simulates forward the market structure if ail consumers attt.

games (including those that previously had been integrated) could freely choos.

which platforms to purchase or join, and solves for the dynamic equilibrium o-

this game. The main finding, focusing on the platform adoption decisions of colt-

surrers and software, is that banning exclusive arrangements between hardwar.

piatforms and softrvare publishers would have actually benefited Sony, the dom-

inant "incumbent" platform (lvith the one-year head start and larger installer

base), and harmed the two smaller platforms (Microsoft and Nintendo) durin.
the tirne period studied.

The intuition for this result is straightforrvard: lvithout exclusive arrange-

ments, the developers of high quality softlvare rvould typically multihome anc

support all three consoles; lorver quality titles, constrair-red by the costs of portint
lvould iikely deveiop first for the incumbent due to its larger installed base, anc

only later, if at all, developed a versioll tbr either erltrant platfbrm. As a result, nei-

ther entrant platform rvould have been able to oiter consumers any differentiatiort

or benefit over the incumbent. With exclusivitl', horvever, entrants could create a

competitive advantage, and was hence leveraged by them to gain traction in this

netlvorked industry.a7

The paper still notes that even though banning exclusive vertical arrangements

may have increased industry concentration, consumers may have benefited fron
access to a greater selection of software titles onboard any given platform: con-

sumer welfare would have increased during the five-year period tvithout exclusir-

ity sir-rce a consumer could access a greater number of softlvare titles rvhile needinr

to only purchase one console. Nonetheless, the analysis abstracts alvay from manr

potential responses to such a counterfactual policy change: for example, platforn:

providers are assumed to offer the same non-discriminatory contracts to all firm-.

investment ar-rd product qualities do not change, and prices, entry, and exit of a.,

products are heid fixed. Indeed, the paper notes that if Sony's prices increased a.
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,. : -. , -.: its increased market share (or if either Nintendo or Microsoft exited in
rlr ,i,ii -:'-=ration or the subsequent one, or software supply was adversely affected
m, .-: =iciency benefits of integration and exclusivity) the change to consumer
ilnri --: :.ruld easily have been significantly negative.

- - 's. aithough it does appear that both Microsoft and Nintendo benefited from
ÏlLr -: --:; to engage in exclusive dealing in this period, the effects on consumer wel-
,iiiiur' --: "rnbiguous; furthermore, in order to paint a complete story of the effects of
,il:rii . :-:::Jn or exclusivity, one might also wish to examine an environment in which
r ::::rin platforms (e.g., the incumbent or dominant player) could not engage in
,r,,. 

-- 
-.3 contracting, but others could. Such extensions would require developing

,,ru,,.,- 
-. ,::.rl tools to analyze the broader set of strategic decisions facing software and

,i,ii - ::. tirms discussed previously.

4. CoNcruDrNG Rnuranxs

' : -,, nÊ videogame market is but a portion of the entire videogame industry, yet
,,,, : - \-en to be a rich testing ground for models of strategic interaction and theo-

' ,,r, - - :latform competition. The literature that has developed, though still nascent,
.*- : rl\rn the potential for tackling and addressing myriad issues simply by study-

- --- :ndustry which once was considered just a curiosity and fad.

-:oking forward, the continued growth of the videogame industry has the
:.--::al for being both a curse and a boon for research. On one hand, as vid-

r -:rr-cS become even more pervasive and intertwined with other industries, it
,: - , rr-ÈS - to a certain degree - less suited for "clean" and tractable analysis. Indeed,
' : -: ihe advantages of studying the home videogame market was precisely the
.*.-'. È ease in which the relevant agents and parties could be identified; going for-

, .'-: ihis no longer may be the case. Furthermore, as this chapter discussed, even
- -.:ective analysis of the videogame market when all the players were known

: --:ed sophisticated rnodeling techniques to handle the industry's complexities,
, : ::: include controlling for dynamic issues and accounting for consumer and
, ' rrèr€ heterogeneity. Accounting for even more complicated strategic interac-

-j poses a daunting challenge.

} the other hand, the success and proliferation of videogames will continue
,:.içn broader questions and improve our understanding of general networked

- : -.iries. At the heart of digital convergence is the story of dominant platforms
' -::;e separated markets suddenly finding themselves to be competitors: much
- -.:eogame cousoles encroach upon adjacent markets such as content distribu-
,.- so to have firms in other markets - for example, smartphone manufacturers,

, :,.1 networking platforms - ventured into the gaming business. How this cross-
':-stry platform competition will play out and adapt to changing environments
: --:ins a fascinating topic for exploration.
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Network, zoo5.

24. "Digital Garning ir.r Ar.nerica Survey' Results," Gatning Age, August t2,2oo2.

25. This follorvs since games are higl-r fixed cost, lorv n-rarginal cost products: the Iarg..:'

the potential rr-rarket lor a game (i.e., a console's ir.rstalled base), tl-re rr-rore likely a::
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.rurû ' . -.= other hand, direct network effects are generally stronger for individual
, . :re titles, particularly given the rise of online play.

,i l :.1Èr the negative competition effect between two substitutable games dominates
: . :ositive network effect depends on the relative elasticities for adoption, which in
- 
-- :r'pically depends on how early it is in a console's lifecycle.

.:rrr r: :-so Dubé, Hitsch, and Chintagunta (zoro) for the derivation of a similar
-:rrting equation.

u, , ':s and Lederman (zoo9) also find evidence of "cross-platform" network effects
' -. 1995 to 2oo5: i.e., given the ability of software to multihome, software supply for
-: :onsole was shown to be responsive to the installed bases across all platforms;

-, .:. :esult, users on one console could benefit from users on another incompatible
. - --i..ie in that their presence would increase software supply for ail consoles.

-. -,:ration of the model follows by matching predicted market shares for each
'---:i\'are and software product over time from the model with those observed in the
,:: iobtair.red from the NPD Group), and minimizing a GMM criterion based on a

,., :'l conditional moments. The main identifying assumption is that every product's
-. ,jimensional unobservable characteristic (for hardware, represented by { in (:))

: :-i'es according to an AR(i) process, and innovations in these unobservables are

-.-:orrelated with a vector of instruments.
: .-:e videogames are durabie goods, keeping track of each consumers' inventory and

-lsequent choice sets for over 15oo gâmes was computationally infeasible. However,
: -:h Nair (zoo7) and Lee (zoroa) provide evidence which suggests independence may
:: be unreasonable for videogames.

- .':ether or not consumer beliefs can be estimated or elicited without imposing
-: assumption such as rational expectations is an important area of research for
:.. ramic demand estimation in general. :

:':ir (zoo7) provides anecdotal evidence that managers follow rules-of-thumb
:-.cing strategies in rvhich prices are revised downward if sales are low fbr a game,
.:d keep prices high if sales are high. There is also evideirce that consumers prefer
-.:\\'er games over older ones (e.g., Nair (zoo7) and Lee (zoroa) both find significant
:.cay effects ir-r the quality of a game over time).

- - :re analysis ignores games that are contractually exclusive, which are discussed later
. this chapter; it furthermore assurles publishers maximize profits individually for

::ih galne.

..e., Gil and Warzyr.tski (zoo9) study videogames released between zooo and zooT

.ld find reduced form evidence that indicates once release timing and marketing
::rategies are controlled for, vertically integrated games are not of higher quality than
:on-integrated games. However, regressions on the software fixed effects recovered
-r Lee (zoroa) for a similar time period show first-party games are generally of higher
:-uality.

- >ee also Evans, Hagiu, and Schmalensee (zoo6) for discussion.
- -{ppealing to cross-platform variation in royalty rates would require considerable

-ith that other console specific factors affecting software supply can be adequately
:ontrolled for.

: \intendo and Microsoft followed suit with their seventh generation consoles.
- lhe original PS3 console included the PSz graphic chip, which was eliminated in

s ubseque nt versior-r s.

: Clearly, any game that multihomes and is available on multiple systems yields no
;omparative advantage across consoles.
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41. For instance, the gains to exclusivity depet.rd on thc irge of the console (arnor.rg

othcr tl-rir-rgs), ar-rd platlorms r.nay choose to clivest ir.rtegrated dcvelopers later. E.g.,

Microsolt accluired thc developer Bur.rgie prior to launch of original Xbox in z ooo;

in zoo7, it rvas spur.r off as Microsoft reasoneci Bungie rvould be rr-rorc prolitable if it

could puirlish lbr other consoles ("Microsoft, 'l-lllo' n.raker Bungie split," Tlie Scrilll.

Tirrres, October 6, zooT).

42. lor example, Hagir.r ar.rc1 Lec (zorr) apply the framervork of Bernheim and Whinstol:
(r998) to analyze exclusivc contracting ir.r platlbrm inclustlies; scc also Stennek

(zoo).
43. See Lee and For-rg (u orz) tbr progress along thesc lir.res.

44. "Microsoft's Midlile Crisis," Forbes, Septcr.nber 13, 20o5; "PlayStation Poorhouse,"

Forbes, Jur-re 23, zoo8.

45. Further confoundir.rg matters arc each console manulàcturcr's onlinc garning

businesses; Microsoft's oniine service gencrates oter $rB a year ("Microsoti's Onlirt.
Xbox Sales Probabiy Topped $r Billion," Bloomberg, July 7, zoro), and all 3 current-

generirtior.r p1at1bn.r.rs have dorvnloadablc gaming stores as rvell'

46. Whir.rston (zoo6), Rey ar-rd Tirole (zooZ), ar.rc1 Riordan (:oo8) overvierv the theoretr"

literaturc ort vertical ioreclosnre and the cornpetitive cffects olexclusive vertical

arrangements.

47. Note tl-rat had Soily's exclusive titles beer-r significantll'higher quality thar-r those

onboard lllicrosoft's or Ninter-rdo's consoles, this result r.r.ra1'have been diffèrent:

i.e., even though the trr'o entrant platlorms rvould have lost their exclusive titles,

thcy rvould have gair.red access (albeit non-exclusively) to Sony's hit exclusive titlcs

Nevertheless, clemand estirnates clearly indicate this rvas r.rot the case. TI-re questio::

of holv Nir-rtcndo and Microsoti lvere able to get access to higher quality sotirvare :'

the first place is beyond tl.rc scope of thc paper, as it requires addressir.rg questions

raiscd in the previous section regarding softlvarc supply and hardtvare sof'trvare

negotiations.
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