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Abstract

We develop a theoretical model to examine the relative importance of platform qual-
ity, indirect network effects, and consumer expectations on the success of entrants in
platform-based markets. We find that an entrant’s success depends on the strength
of indirect network effects and on the consumers’ discount factor for future applica-
tions. We illustrate the model’s applicability by examining Xbox’s entry into the video
game industry. We find that Xbox had a small quality advantage over the incumbent,
PlayStation 2, and the strength of indirect network effects and the consumers’ discount
factor, while statistically significant, fall in the region where PlayStation 2’s position

is unsustainable.

Key words: platform-based markets; winner-take-all; first-mover advantage; indirect

network effects; video game industry
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INTRODUCTION

Much of the literature on entry focuses on understanding the order-of-entry effect (e.g.,
Mitchell 1991; Robinson, Fornell and Sullivan 1992; Fuentelsaz, Gomez and Polo 2002; Dow-
ell and Swaminathan 2006) and how the resources and capabilities possessed by an entrant
affect its post-entry performance (e.g., Schoenecker and Cooper 1998; Klepper and Simons
2000; Helfat and Lieberman 2002; Lee 2008). While several studies have found that pioneers
enjoy enduring competitive advantages over late entrants (e.g., Yip 1982; Urban et al. 1986;
Lambkin 1988; Lieberman 1989; Makadok 1998), other studies have found various situations
in which pioneers could fail or lose their market leadership to late entrants (e.g., Schnaars
1994; Christensen and Bower 1996; Christensen 1997; Freeman 1997; Cho, Kim, and Rhee
1998; Shankar, Carpenter, and Krishnamurthi 1998; Dowell and Swaminathan 2006). An
implication of these studies is that whether a late entrant can be successful depends crit-
ically on whether first-mover advantages of early movers, or incumbents, are sustainable

(Lieberman and Montgomery 1988).

This study contributes to this stream of literature by examining when a late entrant can
take over market leadership in a platform-based market. Increasingly, a larger number of
industries today are organized around platforms via which multiple parties conduct trans-
actions (Iansiti and Levien 2004; Eisenmann, Parker, and Alstyne 2006). Different from
traditional, non-platform-based markets, these platform-based markets are often viewed as
two-sided, because platform providers must get both consumers and developers of comple-
mentary applications on board in order to succeed. An example of such a market is video
game consoles. Platform providers include Sony, Nintendo, and Microsoft, each of which
produces (incompatible) game consoles, with each console having its own associated devel-
oper and player communities. Table 1 provides additional examples. As these examples

illustrate, market dynamics often vary significantly across different markets: Early movers
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in some markets, such as eBay and YouTube, successfully defended their market leadership
from later entrants (e.g., Yahoo auction site and Google Video); in other markets, later
entrants, such as Google and Visa, took over market leadership from early movers (e.g.,

Overture and Diners Club).

[Table 1 about here.]

Researchers disagree about whether an entrant platform can gain or retain market share
when competing with an incumbent platform. The debate centers on the relative importance
of indirect network effects, platform quality, and consumer expectations in such markets.
Platform-based markets are often characterized by indirect network effects because of the
inter-dependence between consumer demands for platforms and demands for their associated
applications: Having more applications on a platform leads to greater demand for that
platform; at the same time, a larger installed base of consumers leads to a larger supply of
applications.! Some scholars argue that because of indirect network effects, a platform that
has a small lead on both sides of the market is likely to attract more consumers and more
application developers, and thus over time, it could take over the entire market even if its
quality is inferior to its rivals’ (e.g., Wade 1995; Schilling 1999, 2003; Shapiro and Varian
1999; Park 2004; Sheremata 2004; Lieberman 2007).

In contrast, several scholars argue that quality in such markets is still important and
just as in traditional markets, innovative late entrants can outsell incumbents (Liebowitz
and Margolis 1994, 1999; Rangan and Adner 2001; Liebowitz 2002; Suarez and Lanzolla
2007; Tellis, Yin, and Niraj 2009). Indeed, Evans (2003) finds that many early entrants in

platform-based markets ultimately do not retain their leadership positions.

Finally, a few scholars argue that consumer expectations of the future market share of

In different contexts, indirect network effects are also referred to as a “positive feedback loop,” a
“virtuous cycle,” or “cross-market network effects” (e.g., Lieberman 2007; Chen and Xie 2007).



Entry into Platform-Based Markets

the entrant platform play critical roles in its success. Static models of indirect network
effects in the economic literature largely support this expectation-driven view (e.g., Katz
and Shapiro 1994; Farrell and Klemperer 2007). In these models, consumers often form
rational expectations regarding each platform’s market size. There often exist “monopoly
equilibria,” in which all consumers and application developers adopt one platform. The
monopoly outcome occurs when consumers and developers hold favorable expectations of one
platform regarding its future market size—they believe that everyone else will adopt the same
platform. As entrants lack installed bases, consumers tend to hold favorable expectations of

established platforms.

Understanding the relative importance of indirect network effects, product quality and
consumer expectations is of critical importance for platform providers to formulate entry
strategies. In contrast to previous studies that typically look at each individual factor,
we consider all three factors in a unified framework. We explicitly model the competition
between an entrant with superior quality and an incumbent platform with an installed-base

advantage and examine market dynamics.

Our analysis suggests that whether an entrant can successfully enter a platform-based
market depends critically on two parameters: the strength of indirect network effects, which
measures how much consumers care about application variety, and consumers’ discount factor
of future applications, which measures how much consumers care about applications to be
released in the future. In particular, we find that when the strength of indirect network effects
and the consumers’ discount factor are less than certain thresholds, an entrant with any
quality advantage can gain market share over time, even when competing with an incumbent

with a very large installed-base advantage.

To demonstrate the applicability of our theoretical model, we empirically examine the

competition in the video game industry between an entrant with a small quality advantage,
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the Xbox console, and an incumbent with a large installed-base advantage, the PlayStation
2 console. We find that consistent with our theoretical prediction, the strength of indirect
network effects and the discount factor in this market, while statistically significant, are

within the range in which PlayStation 2’s huge installed-base advantage is unsustainable.

Our unified theoretical framework provides a positive reconciliation of the mixed views
on the success of late entrants in such markets and shows that whether installed bases
can deliver sustainable first-mover advantages depends critically on market conditions. The
finding is consistent with other studies that find that industry contexts affect firms’ entry

decisions (e.g., Schoenecker and Cooper 1998).

Our study also suggests that one cannot make an a prior: statement for market out-
comes for a given market without an empirical investigation. While previous empirical
studies examining indirect network effects in platform-based markets (Shankar and Bayus
2003; Venkatraman and Lee 2004; Clements and Ohashi 2005) focus almost exclusively on
detecting the presence of indirect network effects in specific markets, we show that statistical
significance alone is insufficiently for understanding market dynamics and it is important to

combine theoretical frameworks with empirical analyses to understand market dynamics.

The rest of the paper is organized as follows. We first describe the model and derive
equilibrium market outcomes. We then discuss empirical strategies and report results. We
conclude by discussing the study’s theoretical and empirical implications as well as its limi-

tations.

THE MODEL

We develop a formal model to examine conditions under which an entrant platform can
survive the competition with an incumbent platform. In our model, two platforms, an en-

trant F and an incum bent I, compete head to head for the same consumer population.
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Each platform is associated with a group of consumers and application developers on each
respective side of the market. The two platforms are incompatible with each other: Appli-
cations developed for one platform cannot be used on the other platform. Each application

developer supplies one application. Each consumer adopts one platform.

In each time period, (1) a group of new consumers chooses platforms and purchases
available applications, and (2) a group of new application developers chooses platforms,
incurs fixed costs, and sells their applications to the installed base of consumers. The two
sets of actions occur simultaneously. When we move to the next period, the same sets of
actions are repeated. We assume, for simplicity, that each consumer allocates a fixed budget

to purchase applications in each period.

We assume that in each period, the two platforms are priced at the same level. While
platform providers could strategically use prices to differentiate their platforms, this assump-
tion allows us to focus on the interactions of indirect network effects, platform quality, and
consumer expectations. In addition, this assumption is valid for many platforms that are
based on non-proprietary technologies or sponsored by advertisers. Even for platforms based
on proprietary technologies, as in our empirical application, platform providers may choose

to match each other’s prices.

We first consider the interaction between the two sides of the market in each period. Our
objective is to characterize how consumer demand for a platform changes with application
availability, and how the supply of applications for a platform changes with its installed base

of consumers. Table 2 provides definitions of all variables in our model.

[Table 2 about here.]
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Consumer adoption

We use b;; and nj;, respectively, to denote the installed base of consumers and the to-
tal number of applications (equivalently, the total number of developers) associated with
platform j € {E,I} at the beginning of period t. We use @); to denote the quality of
platform j and assume that @Q; is constant over the platform’s life-cycle.? Let T > 0 be
the platform’s life-expectancy. Consumers are forward-looking: They make decisions after

considering applications available today and to be released in the future.

Following the literature (e.g., Church and Gandal 1992; Nair, Chintagunta, and Dubé
2004), we use a representative consumer approach to model consumer preferences. The
approach provides an aggregate description of an underlying consumer population.® We
solve the representative consumer’s utility maximization problem and derive the utility the

consumer receives from adopting platform j in period ¢, Vj, as

T
Vie=0;+mQ; +e(lnny + > " 'InAny,),

s=t+1

where (3; is a constant, e > 0 is a constant, ¢ € [0,1] is the discount factor of consumers’
future utility from applications, nj; is the current number of applications associated with
platform j in period ¢, and Anj is the number of new applications released in period ¢ for
platform j. Hence, e here measures the extent to which consumers care about application

variety. We thus use e as our measure for the strength of indirect network effects. When

2Consumers may also take application quality into consideration. We do not use a separate measure
for application quality for two reasons. First, platform quality is often more important. The purchase
experience on an auction site, for example, depends critically on the site’s design and security protection.
Second, platform quality is often highly correlated with application quality. For example, applications written
for a more powerful platform tend to run faster. Therefore, we use a single measure, @);, to capture overall
quality. In addition to the technical capability of the platform, @; captures other factors that may affect
consumers’ perception of platform quality, such as brand image and effectiveness in managing distribution
channels.

3See the working paper version of this paper for all derivations and proofs in this paper (Zhu and Iansiti
2010).
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¢ = 0, consumers place no value on future applications and they are essentially myopic. As
© approaches 1, consumers are patient and value future applications as much as those cur-
rently available. Consumer expectations of future application availability in this case could
play an important role in shaping market dynamics. As we use a representative consumer
approach, such parameters as @)}, e and ¢ capture the average valuation or characteristics of
all consumers. The valuation of platform quality, the degree to which consumers care about

application variety, and the level of patience may vary in the underlying population.

Denote Nj; = exp (ln njt + ZST:tH 05 In Anjs>. We can re-write the above utility func-
tion as:

V}-t:ﬁj—l—anj—i—elant. (1)

Here Nj, is the discounted total number of applications and e In N;; measures a consumer’s
valuation of applications available today and to be released in the future. Equation (1)
suggests that the consumer’s utility increases with platform quality, @);, and number of
applications, /N, and the marginal benefit decreases as (); and Nj; increase. The functional
form is consistent with Boudreau (2008), which finds that the benefit of complementary
applications diminishes in the mobile computing industry. Similar functional forms are also

used in empirical studies of indirect network effects, such as Ohashi (2003).

Following the literature (e.g., Nair et al. 2004; Clements and Ohashi 2005), we use a
standard logit model to capture heterogeneity in consumer tastes in platforms. The logit
model, however, may raise the concern of “independence of irrelevant alternatives,” which
in this context means that we can add irrelevant platforms and they will be assigned a
non-zero market share. This concern is alleviated by the fact that our analysis focuses on
two platforms that compete head to head. The introduction of irrelevant alternatives may

exert a similar effect on both platforms and hence may not change their market share ratio,
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which is the focus of our theoretical and empirical analyses. In addition, the logit model
yields close-form solutions for platform market shares, and thus provides convenience for

both theoretical analysis and empirical estimation.

The percentage of new consumers choosing platform j in period ¢, sj;, is (McFadden

1973):

S = exp(‘/jt) (2>

" exp(Vie) + exp(Viy)

Substituting the expression for Vj; into equation (2), we have

_Q-Ng
Q'Ngt—i—th

e
Nlt

and sy = e e
Q'NEt+NIt

(3)

SEt

where () = % We refer to @ as the quality ratio of the two platforms on the consumer

side. It measures the entrant’s quality advantage over the incumbent.

Developer entry

Developers choose platforms to maximize their profits from selling applications. Using
the free-entry condition on the developer side, we can obtain the number of new developers
supporting platform j in period ¢, Anj;, as:

bt
A?’th = O F—jt, (4)
where oy is a function of ¢ and Fj; is the fixed cost of supporting platform j in period .
The equation suggests that an exogenous reduction in the fixed cost ( Fj;), or an increase in
the installed base of consumers (b;;) could induce more application developers to enter the

market.

We assume that the fixed cost drops at the same rate for both platforms and let F' =
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Fr/Fg be the ratio of the two fixed costs. F' measures the cost advantage of platform E

over platform I on the developer side.

We are particularly interested in the case where an entrant with superior quality competes
with an incumbent with an installed-base advantage. Therefore, in the following discussion,
we assume ) > 1 and QF > 1 (i.e., the entrant’s combined quality advantage and cost
advantage is greater than that of the incumbent), and bpo < byo and ng < nro.* We now
proceed to illustrate how successive adoption choices made by consumers and developers in

each period eventually aggregate into a collective choice of platforms.

EVOLUTION OF MARKET STRUCTURE

We now extend the one-period model to multiple periods to examine how market shares
of the two platforms change over time. As consumers may cease to use platforms or switch
to other ones and application popularity tends to decrease over time, it is important to take

decay in the installed base of consumers and applications over time into account.

We use 6§, € (0,1) and d4 € (0,1) to denote the “rate of decay” of the installed base and
associated applications. Let M; be the total number of new consumers making adoption
decisions in period t. The change of the installed base of platform FE is

Q- Niy

bEt = Abgy — b = My - Spr — 0pbpe = M, - m

— Opbpt. (5)

Equation (5) is intuitive: The change in the installed base of platform FE is the number
of new consumers adopting platform FE less the number of existing consumers who exit the

installed base in a given period. By incorporating d,, we essentially allow consumers to exit

4As the incumbent typically has larger installed bases on both the consumer side and application side,
we use the term “installed-base advantage” to refer to advantages in both the installed base of consumers
and the application supply.

10
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the market or re-consider their platform choices. We expect 9, to decrease with the switching

cost: The more costly it is to switch, the lower is the installed-base’s rate of decay.

We apply the same approach to the developer side and obtain a system of four equations:

1 QNE% 1 NIet
by = M, - —2_ "Bt S b by =M, —1It  _ §by,,
Et t Q‘NEtJFNIet bOEL It t Q'N§t+NI€t bO1¢
L b . by
nEt—Oét‘——5dnEt> i = 0y - —— — Oy
Et It

As our objective is to understand when an entrant will retain or gain market share over time,

we take t from 0 to T to examine market evolution.

We first examine the simple case in which consumers are myopic, i.e., ¢ = 0, and then dis-
cuss the forward-looking case, as many properties of the myopic case remain in the forward-

looking case.

[Figure 1 about here.]

Figure 1 shows the long-run market outcomes for markets with different levels of e. We plot
platform E’s long-run market share on the consumer side for different values of e. The figure

for the developer side is similar and thus omitted.

We find there exists a threshold e*. When the strength of indirect network effects is above
e* (that is, when consumers care a lot about application variety), the incumbent platform
evolves toward a monopoly. When the strength is lower than e*, however, regardless of the
magnitude of the incumbent’s installed-base advantage, the entrant platform will take over
the leadership, because its market share is above 50%. In particular, when e is between 0
and 1, the two platforms will co-exist in the long run, each with a fixed market share. When

e is between 1 and e*, the entrant platform evolves toward a monopoly.

11
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There are two interesting observations. First, we observe a phase transition at e*: When
e is right below e*, the entrant market share approaches 100%, but when e exceeds e*, the
incumbent market share approaches 100%. Second, if we focus on the oligopoly region, we
find that the entrant’s market share increases with e. When e approaches 1, the entrant’s
market share approaches 100% on each side. This finding suggests that the incumbent does

not necessarily gain greater market share with stronger indirect network effects.

The intuition for these two observations is that in order for the incumbent to sustain
or increase its installed-base advantage, the strength of indirect network effects, e, must
be sufficiently strong. When e is greater than e*, the network effects are so strong that
the incumbent will always be able to protect its market share. But when e is less than e*,
the better-quality platform will always win in the long run. The incumbent’s installed-base
advantage will erode over time and, the entrant will eventually take over market leadership,
as consumers attracted by quality will outweigh consumers attracted by the number of
available applications.® Once the entrant reaches 50% market share, the combination of
quality and installed-base advantage will rapidly help the entrant take over the rest of the
market. Therefore, stronger network effects can actually increase platform FE’s market share
when e < e*. Thus an entrant with even a small quality advantage can be very successful
when e < e*. The threshold e* increases with the entrant’s quality advantage and decreases

with the incumbent’s installed-base advantage.

We refer to the left portion of the diagram, where e is less than e* as the quality-driven

region, because in this case, quality advantage dominates installed-base advantage, and the

5As an example, consider the situation where the incumbent has a 95% market share on each side of the
market and the entrant has a 5% market share. To maintain or grow its market share, the incumbent needs
to attract at least 95% of new adopters on each side. This in turn requires the strength of indirect network
effects, e, to be large enough so that at least 95% of consumers will adopt the incumbent platform and as
a result, at least 95% of developers will also choose the incumbent platform. Otherwise, the incumbent’s
market share drops below 95% in the next period. The same logic applies for all future periods. Therefore,
if e is not sufficiently large (i.e., e < e*), eventually the incumbent will lose its installed-base advantage to
the entrant.

12
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right portion, where e is greater than e* as the installed-based driven region.

Figure 2 shows the evolution of platform FE’s market share on the consumer side for
different e’s. In this example, e = 0.8, ¢ = 1.1, and e = 1.4 correspond to the regions where
two platforms co-exist, the entrant platform evolves towards a monopoly, and the incumbent
platform evolves towards a monopoly, respectively. It is important to note that in reality, a
platform may exit the market well before its market share approaches 0. Hence, the market
may tip much faster than illustrated here. If platforms’ are short-lived, however, the market

shares will be different, but they will evolve along the same trajectories.

[Figure 2 about here.]

We now extend the analysis to consider forward-looking consumers, i.e., ¢ > 0. When
@ > 0, consumers’ adoption behavior in each period influences and at the same time is
influenced by application provision in future periods. The complexity of the model makes

analytical solutions intractable, and we solve the model numerically.®

[Figure 3 about here.]

We summarize market outcomes in Figure 3. The horizontal axis is again the strength
of indirect network effects, e, and the vertical axis is the discount factor, ¢. There are three
regions segmented by two curves. The positions of the two curves are determined jointly by
the magnitudes of quality advantage and installed-base advantage, and the platform’s life-
expectancy.” When the values of e and ¢ lie in region A of Figure 3, the market dynamics

are driven by quality advantage. Similar to the myopic case, the entrant can successfully

6See working paper version of this paper for the simulation results (Zhu and Iansiti 2010).

"Region B becomes smaller (i.e., the entrant is more likely to survive for a given strength of network
effects) when its quality advantage increases, the incumbent’s installed-base advantage decreases or the
platforms’ life-expectancy increases.

13
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enter the market regardless of the incumbent’s installed-base advantage. In terms of market
structure, when e < 1, two platforms can co-exist with the entrant having a larger market
share on each side in the long run; when e > 1, the entrant will evolve toward a monopoly.
The same intuition from the myopic case applies here. In region B, indirect network effects are
strong enough that installed-base advantage dominates quality advantage, and the incumbent
platform will evolve toward a monopoly. In region C, the discount factor, ¢, is large. That
is, consumers are sufficiently patient, and they place a large value on future applications.
Hence their utilities become similar to those of future adopters, and they are more likely to
take the same actions as future adopters. As a result, the platform with favorable consumer

expectations will evolve toward a monopoly.

We similarly refer to region A as the quality-driven region, region B as the installed-base

driven region, and region C as the expectations-driven region.®

Figure 3 also suggests that consumers’ forward-looking behavior does not necessarily
benefit an entrant. When the strength of indirect network effects is below e*, an entrant
can successfully enter the market when ¢ is low, or when ¢ is high and the entrant has
favorable expectations. When ¢ is moderate, forward-looking behavior hurts the entrant.
The intuition is that when ¢ is moderate, consumers care about new applications to be
released in the near future in addition to the currently available ones. Because of its installed-
base advantage, the incumbent will have more new applications in the near future. Hence,
when consumers have a moderate level of patience, the incumbent becomes more attractive.

Therefore, if an entrant cannot encourage consumers to be sufficiently patient, it will be

8Our modeling approach follows the tradition of evolutionary models of dynamic competition and techno-
logical changes (e.g., Nelson and Winter 1982). Several studies extended their approach to study technology
adoption under direct network effects (e.g., Arthur 1989; Auriol and Benaim 2000; Cabral 1990, 2006; Loch
and Huberman 1999). Although these studies focus only on direct network effects and do not allow con-
sumers to look forward, many find that network effects may cause sudden shifts in market dynamics even
with heterogeneous adopters, because adopters focus not only on matching a product to their own tastes,
but also on joining the expected winner (e.g., Loch and Huberman 1999; Cabral 2006).

14
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better off having myopic consumers.

EMPIRICAL ANALYSIS

To illustrate the applicability of our framework (e.g., Figure 3), we apply it to the setting
of the video game console market. We first discuss the industry background and then provide

the hypothesis for our empirical investigation.

The video-game market is two-sided in that console providers need to attract both game
players and game developers. The industry is becoming increasingly important today: More
than 41% of US households owned video game consoles in 2006.° The growth of the industry
far outpaces that of other entertainment industries, such as movies and music.® From 2003

to 2006, the video game software industry’s annual growth rate exceeded 17%. !

Entry of the Xbox console

We study the competition between an incumbent, Sony’s PlayStation 2, and a new en-
trant, Microsoft’s Xbox console, between November 2001 and October 2005. PlayStation 2
was introduced in October 2000 and is backward compatible with PlayStation 1. Xbox was
introduced in November 2001. While previous entrants into this market often came with
next-generation technology, Xbox technology belongs to the same generation as PlayStation
2 (128 bits generation).'? Xbox came with a faster clock speed and more memory. PlaySta-
tion 2 had a significant lead in installed base and availability of games: By the time Xbox

was introduced, more than 4.5 million PlayStation 2 consoles had been sold in the United

9 Arendt, Susan, “Game consoles in 41% of homes,” March 2007. Available at http://blog.wired.com/
games/2007/03/game_consoles_i.html, accessed August 2008.

10Zeidler, Sue, “U.S. movie box office hits record in ’07: MPAA,” March 2008. Available at http:
//www.reuters.com/article/entertainmentNews/idUSN0536665220080305, accessed August 2008.

HSource: Entertainment Software Association. Available at http://www.theesa.com/facts/econdata.
asp, accessed August 2008.

12Bit value refers to the word length of a console’s processor and is often considered the most important
measure of a console’s graphical performance. As a result, the number of bits is used to classify different
generations of consoles.

15
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States and more than 1,000 compatible game titles were available for PlayStation 2.

[Table 3 about here.]

Many industry experts and scholars cast doubt on Xbox’s ability to seize a large market
share for several reasons. First, Microsoft did not succeed in its first foray into the video
game market when it worked with Sega to design Windows CE as a software operating
system for the Dreamcast system in mid-1996.!3 Second, many industry experts viewed
Microsoft’s success in the PC industry itself as evidence that installed-base advantage is a
strong indicator of success in such markets. For example, an article in the Fconomist pre-
dicted, “Yet Microsoft might lose, for the same reason that no software maker has succeeded
in dethroning Windows. Like the market for PC operating systems, the video-game market
exhibits strong network effects that protect incumbents. The more games there are for a
console, the more attractive it is for consumers, making it even more appealing to game
developers. And here, Sony has a huge lead” (Economist 2001). Finally, many experts were
concerned about Microsoft’s lack of understanding of the video game industry. As Brandon
Justice, a video-game analyst at IGN.com, commented: “They’re trying to approach this like
any other sector of business, but the gaming world doesn’t necessarily work that way. They
seem to be extremely confident when they have no right to be” (Acohido 2001). Indeed,
Microsoft’s attempt to import its PC business model into the video game business—free and
open access to all developers, and licensing manufacturers to third party hardware makers,

such as Dell—was unsuccessful (Hagiu 2007).

Despite the skepticism, Xbox made a successful entry into this market. Table 3 shows
the market shares of the installed base, the total number of games, the new console sales,

and the number of new game releases for each console over time. We compute these market

13Windows CE turned out to be unsuitable for video games. Thus, of the 40-odd games scheduled to be
available within the first six months of Dreamcast’s launch, only one used the joint Sega-Microsoft toolkit.

16
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shares by dividing the number for each console by the sum of the two consoles in each year.
As the numbers indicate, Xbox has been very successful in growing its market shares on
both sides: Its shares of installed base and associated games increased over years. In 2004,
Xbox had more than 40% shares in both new console sales and new game releases. While
its share of new game releases increased to 45% in 2005, Xbox sales slowed down in 2005,
most likely because of the anticipated release of the next generation system, Xbox 360.1* We
also compute the percentage of PlayStation 2 games provided by Sony and the percentage
of Xbox games supplied by Microsoft. The data suggest that console providers produced
only a very small number of game titles and that third-party game developers are the major

game suppliers.

The competition between the two consoles provides an ideal setting for our empirical
analysis for two reasons. First, as both consoles target adults between 18 and 34 and most
players only own one console,’® they position themselves in direct competition with each
other. Second, in our model, we have assumed that platforms are priced at the same level.
The pricing strategies of Microsoft and Sony fit this assumption well. At the release of Xbox,
both consoles were priced at $299. Since then, the two console providers quickly matched
each other’s price over time. Their price differences are less than $10 in all months except
March 2004 ($12.10) and April 2004 ($30.95).'% As the consoles were offered at similar prices
in each period, we expect that consumers made their purchase decisions based on the quality
of the consoles and the variety of associated games available at the time of purchase and to

be released in the future rather than prices.

14Xbox 360 was released in November 2005. Microsoft officially announced its release date in May 2005.

15 According to a survey by the NPD Group, among all consumers with a video game console, less than
5% own both Xbox and PlayStation 2 consoles. Source: The NPD Group. “Video Games Cross-Platform
Study,” August 2003. Thus, this empirical setting fits well with our theoretical assumption that consumers
adopt one platform only.

16Console prices are computed by dividing the monthly dollar value of the sales by the volume of units
sold for each console.
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In the video game market, consumer utility may also depend directly on the size of
the installed base if direct network effects are significant.!” As both Xbox and PlayStation
2 consoles have online capability, direct network effects could exist. Online console-based
games did not take off until 2006, however.'® In addition, only 5.2% of games released for
the two consoles could be played online, and even games with heralded online features are
often played alone. Thus we believe that indirect effects are of far greater significance for
the period we are studying. Direct network effects may also arise when friends exchange
games if they own the same console. As Clements and Ohashi (2005) suggest, in the video
game industry, such effects are often limited to local regions, and with the country-level

data, indirect network effects are far more significant.

Given that Xbox successfully entered the market and Xbox did not seem to have favorable
expectations over PlayStation 2, according to our theoretical framework in Figure 3, we

hypothesize that:

H1: In the video game industry, the strength of indirect network effects and consumers’

discount factor are within the range where the market dynamics are quality driven. '’

Data

We obtain data on console and game sales from the NPD Group, a leading market-
research firm that tracks this industry. NPD collects data from approximately 17 leading
US retail chains that account for 80% of the US market. From these data, NPD formulates

estimates of sales figures for the entire US market. We obtain monthly sales and price data

ITWith direct network effects, a consumer’s valuation of a product increases as the number of other
consumers adopting the same product increases, and hence direct network effects arise from the same side
of the market, while indirect network effects operate through a complementary side (Clements 2004).

18Kemp Powers, “Xbox Live challenge is to reach masses,” December 21, 2006, http://news.yahoo.com/
s/nm/20061221/tc_nm/gaming_microsoft_dc_1, accessed December 2006.

90ur empirical analysis also serves as a test to check whether expectations matters and if so, whether
Xbox has favorable expectations.
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for PlayStation 2 and Xbox consoles, and their associated games, from October 2000 to
October 2005. For each console, we compute the average monthly price by dividing the
monthly revenue by the volume of units sold. Game publishers continued to release new
games for the two consoles after October 2005. We collect data on the number of new games

released for each console in each month after October 2005 from GameSpot.com.?°

Empirical specifications

Our empirical analysis consists of two steps. First, we need to measure the strength of
indirect network effects, e, the discount factor, ¢, the two quality ratios, () and F', and the
installed base advantage of PlayStation 2 on each side of the market, br¢ and n;o. The
values of by y and ny can be observed directly from the data, and we estimate the rest of the
parameters in a regression framework. In addition, as ) and F" are ratios, we only need to use
console dummies in regressions to estimate the quality ratios, rather than developing metrics
to explicitly measure the actual quality levels. Then, we use these estimated parameter values
to determine whether the video game industry is located in the quality-driven region of our

theoretical framework (i.e., Figure 3), as we have hypothesized.

We first discuss our regression framework for estimating the parameters. We transform

equation (3) to yield the following specification (Berry 1994):

In SEt — In St = ﬁQ + 6(111 NEt —In N]t) + 62005Dummy2005 -+ &, (6)

where the entrant, E, is Xbox and the incumbent, I, is PlayStation 2. g captures the quality

advantage of Xbox over PlayStation 2. The quality ratio, @, can be obtained as exp(/3g).*

20GameSpot.com is also known as VideoGames.com. According to Ranking.com, which tracks the popu-
larity of the top one million Web domains, GameSpot.com is the 172th most visited site of all Web domains
and is the most visited one on video games. Source: http://www.ranking.com, accessed April 2009.

2'We could derive this expression by taking the ratio of sg; and sy from equation (3) and obtain:
ser — Q(Net)e, Taking the logarithm of both sides, we have: Insg, —Insy, = InQ + e(In Ng; — In Np,).

SIt Nt
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While the log-difference specification takes away time-specific effects that are common to
both consoles, we include a dummy for year 2005 to control for potential cannibalization
effects from the planned release of Xbox 360.%> Nj; measures game variety, which includes
both available games at time ¢ and discounted games from future releases. Similar to other
empirical work related to forward-looking consumers, we adopt an “errors-in-variables” ap-
proach (e.g., Wickens 1982). That is, as we assume consumer expectations are fulfilled, we

use the actual game release data in the future and express Nj; as a function of ¢.

We now consider the developer side. Using equation (4), we obtain the following specifi-

cation:

5
In Anje = By + B1Inbj + foDummyg + Z Bi Dummysooo+i + B Dummymoiiday + Ejt, (7)
=3

where the dependent variable, In Anj;, is the logarithm of the number of new games released
for console j at time ¢, and b, is the installed base of console j in period ¢t. The size of the
installed base by console and by month is obtained from cumulative console sales up to the
current month, subject to a constant rate of decay. We experiment with different decay rates
and compare our data on the console market share with survey results from other sources.
We find that the annual decay rate of 10%, which corresponds to a monthly decay rate of
0.87%, provides the best match. According to our theoretical model, we expect (3 to be 1.

The cost ratio, F, can be obtained as exp(/3;).2> As we are not taking differences across the

Hence, S = In @ and @ can be obtained as exp(8g). Although we do not have monthly data on marketing
expenditure for the two consoles, as reported in Derdenger (2009), the marketing support by Microsoft and
Sony for their consoles is similar: The monthly average marketing expenditure for Xbox and PlayStation
2 from January 2002 and November 2004 is US$252,030 and US$295,260, respectively. Our log-difference
specification eliminates their effects.

22 Although Microsoft announced the official release date in May 2005, the release had been widely expected
since early 2005.

23We can see this by taking the logarithm of the both sides of equation (4) and have: In Anjy =Inoy +
Inb;; — In Fj;. Comparing this expression to equation (7), we have §y = Ina; and we expect §; = 1. The
coefficient of the platform dummy, (s, captures the difference in the fixed costs, In Fr; — In Fg; (i.e., In F).
Thus, we can compute F as exp (52).
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two consoles in each period, we need to control for time-specific effects. We thus include year
dummies and a holiday dummy, which equals 1 when the month is November or December

and 0 otherwise, as control variables.?*

Results

[Table 4 about here.]

Table 4 presents our regression results. Panel A reports results for console adoption
on the consumer side. Equation (6) is our empirical specification. In Model I, we assume
myopic consumers (i.e., ¢ = 0). In Model II, we relax this myopia assumption and employ
a non-linear least square (NLS) estimation, as the discount factor, ¢, enters equation (6)
non-linearly. The time period starts from the introduction of Xbox into the US market,
November 2001, to October 2005. Our results indicate significant indirect network effects
in this market. The estimated strength of indirect network effects is 0.69 and 0.62 in the
two models, respectively, suggesting that myopic models may overestimate the strength. We
also find that the discount factor is small (0.31). In addition, we find that Xbox has a small
quality advantage over PlayStation 2. The quality ratio @ is exp(fg) = 1.35. Finally, the
significant, negative coefficients of the dummy for year 2005 suggest that the anticipated

release of Xbox 360 significantly slowed down the adoption of Xbox.

We conduct several robustness checks. First, we include the price difference between the
two consoles as an additional control variable to test our assumption that price difference
does not have a significant impact on relative console sales. The results from Model II1
suggest that price difference indeed does not affect consumer choices and are consistent with

the observation that the two console providers matched each other’s price quickly.

We are also concerned that game players may value games with high quality only when

24 Although we have monthly observations, we could not obtain meaningful estimates by including dum-
mies for each month, largely because of a lack of cross-sectional variation with only two consoles.
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making purchase decisions. We therefore collect professional ratings for these games from
GameSpot.com. We only count games with ratings greater than 7.0 on a 10.0-point scale.
Games with scores above 7.0 are considered good according to GameSpot’s rating system.

We repeat our analysis with only these good games and obtain similar results (Model 1V).

Alternatively, instead of only counting the good games, we weight each game by its
quality. We use the professional ratings at GameSpot.com as measures for game quality. If a
game is rated = out of 10.0, we assign a value of x/10 to this game. We then sum these values
for each platform in each month to create a quality-adjusted game-availability measure. We

repeat our analysis with this new measure in Model V. The results are similar.

Finally, about 12% of games that are available on PlayStation 2 can also be played on
Xbox. It is possible that consumers may not pay attention to these non-exclusive game titles
when they choose consoles. We thus repeat the analysis after removing these non-exclusive

titles and report the results in Model VI. We obtain similar results.

Panel B reports results for game supply on the developer side. We use equation (7) as the
empirical specification. We first estimate the equation without the holiday dummy in Model
I and then include the holiday dummy in Model II. In Model III, we add an interaction
variable between the dummy for Xbox and the dummy for year 2005 to control for potential
negative effects from the release of Xbox 360. In Model IV, we only count games with ratings
greater than 7.0 on a 10.0 scale at GameSpot.com. In Model V, we use the quality-adjusted
measure in place of the simple count of new game titles. In Model VI, we only consider
exclusive game titles on each console. Results are similar in all six models. We find that the
coefficients of Inbj;, 31, are above 0.78 in all models. T-tests cannot reject the hypothesis
that (; is 1 in any model, suggesting that our empirical approach is consistent with the
model. We also find that the difference in development costs between the two consoles is

statistically indistinguishable from zero. The negative coefficients of the year dummies and
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the positive coefficients of the holiday dummy suggest that controlling for the installed base,
fewer games are released over time, but more games are released during holiday seasons. One
possible reason is that game players allocate smaller budgets for game purchases over time
and larger budgets during holiday seasons. Finally, we do not detect a significant negative
impact from the release of Xbox 360 on the Xbox game supply. This result is most likely

because Xbox 360 is partially backward compatible: It can play most of Xbox games.

As we estimate the two equations using the same data, the error terms of the two equa-
tions are likely to be correlated. To improve the efficiency of our estimation, we employ
a non-linear Seemingly Unrelated Regression (SUR) to estimate the two equations jointly
(Model IT of Panel A and Model III of Panel B). We report the results in Model VII of each

panel. The results are similar.

To sum up, our empirical results show that Xbox has a small quality advantage (@ = 1.31
and F' = 1), and that the strength of indirect network effects, e, is 0.52 and consumers’

discount factor, ¢, is 0.32 in this market.

We now use these parameter values to examine whether the market is located in region
A of the theoretical framework, as we have hypothesized. We can conduct counterfactual
experiments to determine the market’s location. If we are in region A of the framework, for
example, when we keep ¢ constant and increase e, at some point, we should reach region
B, the installed-base driven scenario. In that case, PlayStation 2 should have pushed Xbox
out of the market. We use January 2002 as the initial period and simulate market dynamics
by holding one factor at the estimated level and changing the other factor. We find that
consistent with our theoretical framework, given ¢ = 0.32, e needs to be greater than 1.48
for PlayStation 2 to drive Xbox out of the market. We also find that given e = 0.62, the

market dynamics are driven by the installed base when ¢ increases to 0.59. These results
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provide evidence that the market is indeed located in region A.

DISCUSSION AND CONCLUSION

Our paper makes several contributions to the literature on platform-based markets. First,
we present a dynamic model on platform competition. Platforms have been studied exten-
sively, mostly in the context of static models (Church and Gandal 1992; Park 2002; Arm-
strong 2006), which often lead to multiple equilibria as a result of indirect network effects in
these markets. As industries characterized by indirect network effects are among the most
dynamic industries, there is a need to develop dynamic models to address the equilibrium

selection problem and understand market evolution.

[Table 5 about here.]

Our work also contributes to the empirical literature on indirect network effects. Re-
searchers have examined indirect network effects in the context of home video cassette
recorders, DVD players, personal digital assistants, and home video games ( Gandal, Kende,
and Rob 2000; Ohashi 2003; Shankar and Bayus 2003; Venkatraman and Lee 2004; Clements
and Ohashi 2005, Stremersch et al. 2007). Table 5 lists the empirical setting of each study,
whether the study considers both sides of the platform, and whether the study uses dynamic
models. All of these studies, with the exception of Gandal et al. (2000) and Park (2004), rely
on static frameworks. An implicit assumption of these static approaches is that consumers
are myopic. Gandal et al. (2000) analyze dynamic demand for a market with a single stan-
dard (DVD players), while we study a market with two competing platforms. Park (2004)
analyzes the competition between VHS and Betamax. As Park does not have data on the
number of movie titles available for each technology, he essentially models indirect network

effects as if they were direct: Consumer utility is a function of the installed base of consumers
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rather than movie variety. Our empirical analysis considers dynamics on both sides of the

platforms in a setting with competing platforms and forward-looking consumers.

In addition, these existing empirical studies focus almost exclusively on the statistical
significance of indirect network effects in their empirical settings, and often pay little atten-
tion on the magnitude of indirect network effects. Several studies (e.g., Ohashi 2003) take
this statistical significance as evidence that indirect network effects protect the incumbents
and thus argue that it is critical to be the first mover. Our research shows that statistical
significance alone is insufficient for understanding market dynamics. We provide a frame-
work to illustrate how one could use the magnitudes of indirect network effects and other
market factors jointly to determine market dynamics. The framework shows that in mar-
kets with significant indirect network effects, an installed-base advantage does not provide
a safety shield for the first mover if the market is in the quality-driven region. In this re-
gion, to defend its leadership position, the incumbent needs to achieve quality levels at least
comparable to those of the entrant. When market dynamics are driven by installed-base ad-
vantages or consumer expectations, however, first-movers may indeed drive out new entrants
even if their quality is inferior. Therefore, our study suggests that even in markets with
statistically-significant indirect network effects, no single strategy will work across them and
explains why findings from previous work in one setting often fail to explain market dynamics

in other settings.

Managerial Implications

Our study suggests that despite the complexity of platform-based markets, one may
be able to model their behavior and predict an entrant’s likelihood of success, combining
empirical estimates with a theoretical foundation. Although our empirical analysis focuses
on one console generation in the video game industry, our results help identify the driver of

platform success in this market, and platform providers can thus design strategies accordingly
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when competing in future generations. In addition, our theoretical framework and empirical

results can help us understand the dynamics in other platform-based markets.

Different industries offer different industry dynamics, which influence the relative strength
of network effects. In the video game industry, each console owner buys only eight games
on average (Eisenmann et al. 2006). Therefore, we expect game players to place a relatively
small value on game variety, which explains the relative weak indirect network effects we

observed, and the entrant’s success.

In the case of the home video cassette recorder (VCR) market and the high-definition
video market, consumers watch an average of several movie titles each month.?® In addition,
in the video game market, most gamers are teenagers or young adults, who are not known
for their forward-looking behavior. We thus expect consumers to be more sensitive to the
current and future movie titles associated with each standard. Therefore, we expect both the
strength of indirect network effects and the consumers’ discount factor of future applications
to be high.? Tt is thus not surprising that the VCR and high-definition video markets tipped
to favor market leaders. The standards with small, early leads in market share, VHS and

Blu-ray DVD, quickly emerged as dominant platforms.

In the search advertising market, indirect network effects between users and advertisers
are likely to be low, because most users are not attracted to search engines by their ads. In
addition, users are less likely to be forward looking, as the switch cost in this market is low.

Hence, market dynamics are likely to quality driven. Indeed, Google was able to take over

25For example, it has been reported that, on average, consumers watch almost six movies a month on
DVD. Jennifer Netherby, “DVD holds share of leisure time,” July 12, 2006, http://www.videobusiness.
com/article/CA6352215.html?industryid=43291&industry=Retail, accessed February 2007.

26Indeed, empirical findings in Ohashi (2003) support our reasoning. Ohashi studies user adoption of the
VHS and Betamax standards in this market. While he does not consider forward-looking behavior and hence
might overestimate the strength of indirect network effects, we compute our measure, e, from his regression
results (Table IV, Ohashi 2003) to be above 3 during 1978-1982. The indirect network effects in this market
were mostly driven by the video rental business. Video rental shops began to expand in the early 1980s and
grew exponentially. Therefore, the strength of indirect network effects increased over the years.
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market leadership from Yahoo and drive out many of the early entrants, such as Infoseek

and Inktomi, using its superior search algorithm.

As another example, we can look at the operating systems market. In the 1990s, the
consumer’s reliance on third-party software was much higher than it is today. Consumers
had to install many software packages such as music players, CD makers, and zip utilities.
Today, most of these functionalities are provided by the operating system platform or are
accessible over the web through a web browser. As a result, consumers are less sensitive
to application variety. The market may have thus shifted from the installed-base driven
region to the quality-driven region. Indeed, Apple’s market share in personal computers had
been around 2-3% for almost 10 years but recently it has increased to more than 10% and

continues to rise.?’

The Web browser market experienced similar dynamics. In the 1990s, because of a lack
of standards, Web pages created for one browser might be displayed differently in another
browser. Indirect networks effects were thus large, as users preferred browsers that could
display most Web pages correctly and content publishers wanted to design their pages for
browsers with a large number of users. In addition, users were less likely to be forward
looking, as the switching cost across different browsers is low (partly because they all have
similar interfaces). Our framework suggests that we would expect one browser to dominate
the market. Microsoft, as the second mover in this market, increased its installed base by
bundling Internet Explorer (IE) with its operating systems and paying top Internet sites to
design their Web pages for IE. It also successfully closed the quality gap with the market
leader, Netscape, by embracing and extending Netscape’s features ( Yoffie and Kwak 2001).

These practices helped IE assume the leadership and drive Netscape out of the market.

2"TPalmer,  Robert, “Apple market share tops 10%, Windows share lowest since
tracking  began,” January  2009. Available at  http://www.tuaw.com/2009/01/02/
apple-market-share-tops-10-windows-share-lowest-since-tracking/, accessed May 2009.
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Today, indirect network effects are significantly weaker, because only rarely is it the case
that Web pages designed for one browser cannot be displayed correctly in different browsers
because of increased standardization. New entrants, such as Mozilla’s Firefox, Apple’s Safari,
and Google’s Chrome, all successfully entered the market. The dynamics are consistent with

our framework, as the market shifts toward the lower-left corner of region A.

Limitations and Future Research

Our study has several limitations. First, our model and empirical analysis only apply
to markets in which two platforms compete head to head for the same consumer popula-
tion and price at similar levels (e.g., Xbox vs. PlayStation 2 and Google’s Search Engine
vs. Microsoft’s Bing). In some platform-based markets, entrants can strategically cater to
different populations to avoid such head-to-head competition. The recent success of Nin-
tendo’s Wii, for example, is largely because Nintendo differentiates its console from Xbox
360 and PlayStation 3 and targets casual game players.?® These casual game players may
value certain aspects of console quality, such as motion sensors, more than other aspects,
such as processing power and graphics, and may also value game variety much less than
hard-core game players. These factors contribute to Wii’s rapid adoption despite Nintendo’s
small game library. Our framework does not apply to platforms with different positioning
strategies. Future research could examine how new entrants can differentiate themselves
by exploiting different dimensions of platform quality and successfully enter platform-based

markets.

Second, we use market share as our measure for platform success. Although market
share captures market dynamics, it does not explicitly measure the platforms’ profitability.

In addition, our study implicitly assumes that entry will occur and an entrant will always

28Scott Anthony, “Nintendo Wii’s Growing Market of ‘Nonconsumers’,” April 30, 2008, http://bit.1y/
cJFq20, accessed April 2010.
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obtain some market share in the first period. If an entrant needs to incur a large fixed cost
to enter a market and expects to be driven out of the market shortly, it may choose not to
enter the market. Future research could gather cost data to endogenize an entrant’s entry

decision by measuring its expected profitability.

Third, although we allow consumers to look forward, we assume that application develop-
ers care only about current installed bases. In markets where the popularity of applications
declines rapidly after their releases, this assumption of myopic developers provides a good
approximation (Nair et al. 2004; Clements and Ohashi 2005; Prieger and Hu 2006). In our
empirical setting of the video game industry, a typical game title makes more than 50%,
sometimes as much as 80%, of its total sales in the first three months after its release. Al-
though the sales of popular games may last longer, game publishers often release their sequels
(e.g., Halo vs. Halo 2), which significantly reduces the popularity of older versions. As a
result, game developers tend to make decisions based on the current installed bases of the
consoles and heavily discount their revenues from future game players. In markets where ap-
plication popularity declines slowly, developers’ forward-looking behavior could affect market

dynamics significantly. We leave this extension for future research.

Fourth, our study does not examine market segmentation, largely because we only have
aggregate industry-level data. As a result, our estimated parameters capture the average
characteristics of the consumer population. Our forward-looking parameter, for example,
captures the degree of patience of a representative consumer. It is possible that one segment
of the market consists of myopic consumers and another segment consists of patient con-
sumers. Understanding market segmentation is important for platforms to formulate their
targeting and promotion strategies. Future research could gather individual-level data to

examine different market segments.

Finally, our empirical analysis looks at only one empirical setting, which is found to be
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in the quality-driven region of our theoretical framework. Future research could take our

approach to test the framework using data from other platform-based markets.
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Table 1. Examples of platform-based markets

Market

Side 1

Platform(s)

Side 2

PC operating systems
Web browsers
Portable documents
Online auction houses
Video sharing

Online dating clubs
Credit cards
Streaming audio/video
Search advertising
Stock exchanges
Home video games
Recruitment sites

Computer users
Internet surfers
Document readers
Buyers

Clip makers

Men

Cardholders
Content users
Searchers

Equity purchasers
Game players

Job seckers

Windows, Macintosh, Linux
Internet Explorer, Firefox

Adobe
eBay
YouTube

Match.com, AmericanSingles.com
Diners Club, Visa, MasterCard
Windows media player, Real audio

Google, MSN, Yahoo
NYSE, NASDAQ
Xbox, PlayStation, Wii

Monster.com, Hotjobs.com

Application developers
Plugin developers
Document writers
Sellers

Clip watchers
Women
Merchants
Content creators
Advertisers
Listed companies
Game developers
Employers
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Table 2. Variable definitions

E, I
Q;

O, O

bjta npt

Entrant and incumbent platform, respectively

Quality of platform j, j € {E, I}

Quality ratio of the two platforms on the consumer side, @)
Platform’s life-expectancy

Utility that the representative consumer receives from platform j in period ¢
Strength of indirect network effects

Discount factor of consumers’ future utility from applications

Number of applications associated with platform j in period t

Number of new applications released for platform j in period ¢

Discounted total number of applications on platform j in period ¢
Percentage of new consumers choosing platform j in period ¢
Console-specific and time-specific constants

Installed base of platform j in period ¢

Number of new consumers adopting platform j in period ¢

Fixed cost of supporting platform j in period ¢

Ratio of fixed costs of supporting the two platforms, F' = 5—;

Decay rates of the installed base and associated applications, respectively
Total number of consumers making adoption decisions in period ¢

— Qe
Qr

Changes in the installed base and the number of applications associated with
platform j in period t, respectively
Threshold for e

Table 3. Summary statistics of PlayStation 2 and Xbox consoles

We present summary statistics on console sales and game releases.

PlayStation 2 Xbox
2002 2003 2004 2005 | 2002 2003 2004 2005
% of Installed Base 0.81 076 072 069 | 019 024 028 0.31
% of Total Games 0.84 0.8 071 065 | 016 020 029 0.35
% of New Console Units Sold 0.73 067 0.53 0.68 | 027 033 047 0.32
% of New Games Released 0.68 060 0.60 055 | 032 040 0.40 045
% of New Games by Console Provider | 0.09 0.09 0.07 0.08 | 0.08 0.10 0.07 0.05

36



Entry into Platform-Based Markets

Table 4. Regression results for console adoption and game supply

Panel A reports regression results for console adoption on the consumer side. Panel B reports
regression results for game supply on the developer side. Standard errors in brackets. *
significant at 10%; ** significant at 5%; *** significant at 1%.

Panel A: Console Adoption

Model I II 111 v A% VI VII
Bo 0.28* 0.30** 0.32 0.28** 0.30* 0.27* 0.30**
[0.14] [0.14] [0.26] [0.13] [0.14] [0.13] [0.13]
In Ng; — In Ny, 0.69*** 0.62*** 0.64** 0.59** 0.64** 0.52** 0.63***
[0.10] [0.11] [0.12] [0.11] [0.10] [0.09] [0.10]
© 0.31* 0.34* 0.36™* 0.31* 0.32* 0.33**
[0.18] [0.18] [0.16] [0.18] [0.16] [0.17]
Dummyaoos —0.60"*  —0.61"* —0.62"* —0.60"* —0.61"* —0.64" —0.61"**
[0.12] [0.12] [0.12] [0.11] [0.11] [0.11] [0.11]
PEt — DIt —0.00
[0.04]
Observations 47 47 45 47 47 47 47
R-squared 0.53 0.54 0.53 0.57 0.56 0.59 0.56

Panel B: Game Supply

Model I II 111 v A% VI VII
Inbj; 0.90*** 0.84*** 0.87*** 0.94*** 0.80*** 0.78** 0.86**
[0.32] [0.27] [0.30] [0.36] [0.29] [0.31] [0.39]
Dummyg 0.54 0.47 0.52 0.55 0.47 0.18 0.17
[0.38] [0.33] [0.38] [0.44] [0.38] [0.39] [5.62]
Dummymnoiday 0.36* 0.36* 0.36* 0.33 0.39** 0.46**
[0.21] [0.21] [0.21] [0.21] [0.19] [0.24]
Dummyg X Dummiysgos —0.07 —0.03 —0.09 0.07 0.00
[0.35] [0.41] [0.36] [0.35] [0.00]
Dummyaoos —0.63**  —0.56* —0.58* —0.79*  —0.52* —0.56* —0.53
[0.31] [0.29] [0.31] [0.35] [0.31] [0.31] [0.43]
Dummyagos -1.02** -0.93* -0.96** —-1.07* —-0.89"* —0.93* —1.02*
[0.40] [0.37] [0.40] [0.43] [0.40] [0.40] [0.59]
Dummyagos —1.22* —-1.06™ —-1.06™ —1.30"™ —0.97* —1.14"™ —1.13*
[0.47] [0.43] [0.43] [0.50] [0.44] [0.43] [0.50]
Observations 94 94 94 94 94 94 94
R-squared 0.22 0.25 0.25 0.24 0.22 0.35 0.20
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Table 5. Prior empirical studies of platform-based markets

Study Market Consumer or Ap- Dynamic
plication Side

Shurmer (1993) PC software Consumer No
Basu, Mazumdar, and Raj (2003) CD Consumer No
Clements and Ohashi (2005) Video game console Both No
Corts and Lederman (2009) Video game console Both No
Cottrell and Koput (1998) Micro-computer Consumer No
Dranove and Gandal (2003) DVD and DIVX players Consumer No
Gandal, Greenstein, and Salant CP/M and DOS Both No
(1999)

Gandal et al. (2000) CD Both Yes
Gupta, Jain, and Sawhney (1999) Digital television Both No
Nair et al. (2004) PDA Both No
Ohashi (2003) VCR Consumer No
Park (2004) VCR Consumer Yes
Rysman (2004) Yellow page Both No
Shankar and Bayus (2003) Video game console Consumer No
Stremersch et al. (2007) 9 different markets Both No
Venkatraman and Lee (2004) Video game console Both No
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Figure 1. Long-run market share of platform E on the consumer side
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Figure 2. Evolution of platform E’s market share on the consumer side for different e’s
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Discount Factor, ¢
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We identify driver of market dynamics for different values of e and . We use straight lines
to segment the area for simplicity.

Figure 3. Summary of theoretical results
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