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Abstract. A major concern of the strategy and innovation literature on platforms has been 
how complementors are affected by and respond to innovations in platform characteristics. 
We contribute to this research by examining how complementors choose their homing 
strategies in response to a platform innovation shock. We theorize that comparative adjust
ment and opportunity costs can predict these choices, and we test our predictions using 
data on complementor responses to the introduction of Generation 6 video game consoles. 
Consistent with our predictions, we find that complementors’ choices of whether to 
develop games for a single console, multiple consoles sequentially, or multiple consoles 
simultaneously depend on proxies for their comparative adjustment and opportunity costs 
of adopting each of these strategies.

Supplemental Material: The online appendices are available at https://doi.org/10.1287/stsc.2023.0104. 
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Introduction
A central concern in the strategy literature on platform 
ecosystems is how strategic interactions between plat
form owners and their complementors affect the finan
cial performance of ecosystem participants (e.g., Hagiu 
2014, Chen et al. 2022a, Agarwal and Kapoor 2023). A 
major branch of this literature studies how complemen
tors are affected by and respond to major innovations 
in platform characteristics introduced by platform own
ers (Venkatraman and Lee 2004, Kapoor and Agarwal 
2017, Rietveld and Eggers 2018, Ozalp et al. 2023). The 
kinds of complementor responses studied to date 
include entry/exit (Pierce 2009, Saadatmand et al. 2019, 
Chung et al. 2024), complement launch timing (Rietveld 
and Eggers 2018), and efforts at innovation (Wen and 
Zhu 2019).

With a few exceptions, however, this literature has 
paid relatively little attention to the ways in which 
shocks to platform characteristics affect complementors’ 
homing strategies: the decision to produce a complemen
tary product for a single platform or for multiple plat
forms (multihoming).1 This gap is important because (1) 
innovation shocks represent inflection points in which 
the survival of many firms is put into question (e.g., 
Tushman and Anderson 1986, Henderson and Clark 
1990) and (2) homing strategies often determine how 
platform owners and their complementors perform 

financially (Corts and Lederman 2009, Landsman and 
Stremersch 2011, Cennamo et al. 2018, Belleflamme and 
Peitz 2019, Li and Zhu 2021, Chen et al. 2022b). For exam
ple, multihoming can be beneficial for some complemen
tors and platform owners but not for others (e.g., 
Lee 2013).

We help to fill this gap in the literature by studying 
how complementors’ homing strategies are influenced 
by the comparative adjustment and opportunity costs 
they face following a shock to platform characteristics 
(Argyres et al. 2015, Argyres et al. 2019, Bigelow et al. 
2019).2 When such a shock occurs, complementors lack 
the time needed to make investments to lower their 
adjustment and/or opportunity costs to respond to it. 
Such costs may, therefore, become important in con
straining or enabling complementors’ response strate
gies. Whereas some platform transitions occur with 
enough advance notice, technological understanding, 
and predictable demand so as not to come as a shock 
(Kapoor and Agarwal 2017), others are less foreseeable. 
We therefore define an innovation shock in this setting 
as a change whose precise timing, popularity, and tech
nological characteristics complementors cannot fully 
anticipate.

The shock that we study was initiated by the intro
duction of Sony’s PlayStation 2 (PS2) console in the 
video game industry in 2000 and continued with major 
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innovations in competing platforms soon thereafter. 
The comparative adjustment costs were the costs to a 
complementor—in this case, a game developer—from 
acquiring and developing the knowledge, assets, and 
capabilities required to adopt a given homing strategy 
relative to rival firms’ costs of doing so. For instance, a 
game developer specializing in PC games may face 
lower adjustment costs to adopt multihoming because 
doing so leverages similar programming languages. 
Comparative opportunity costs involve the foregone 
revenue associated with adopting a given homing 
strategy. For example, certain types of video games 
benefit much less from multihoming.

We find that game developers were more likely to 
adopt a homing strategy for which they likely incurred 
low comparative adjustment and opportunity costs. 
Our measures of comparative adjustment costs are 
based on three different indicators of the fungibility of 
development capability across platforms postshock: (1) 
the developer’s breadth of experience in programming 
for various specific platforms, (2) its depth of experience 
from developing games for personal computers (PCs), 
and (3) the depth of its experience from console-specific 
game development. Opportunity costs are proxied by 
the game types that developers produced. Whereas 
these measures are specific to the video game context, 
they are suggestive of how such costs can be measured 
in other industry contexts by observing platform and 
product market choices. Our study therefore contri
butes to the literature by demonstrating an important 
role for comparative adjustment and opportunity costs 
in determining complementors’ heterogeneous homing 
strategy choices in response to an innovation shock at 
the platform level.

Our study also contributes by exploring potentially 
distinctive determinants of simultaneous and sequen
tial multihoming. The former involves producing a 
new product that is immediately available for multiple 
platforms, whereas the latter involves adapting an 
existing product so as to be compatible with an addi
tional platform. The literature studies sequential homing 
almost exclusively even though simultaneous homing is 
important in many platform ecosystems (Chen et al. 
2022b). Understanding the mechanisms driving each 
is important for a more complete picture of homing 
strategy choice. For example, we contend that oppor
tunity costs that arise from certain kinds of economies 
of scale and scope favor simultaneous over sequential 
multihoming and find evidence consistent with this 
contention.

The remainder of the paper is organized as follows. 
We first provide theoretical background and ground
ing of our comparative adjustment and opportunity 
cost concepts as drivers of strategic responses to inno
vation shocks as well as a literature review on the 
determinants of homing strategies in particular. The 

next section describes the video game industry context 
and is followed by a hypothesis development section. 
We then describe our data, estimation methods, and 
empirical analyses and offer a concluding discussion.

Conceptual Background
Comparative Adjustment and Opportunity Costs
Research in economics, organization theory, and strat
egy has long recognized that major changes to a firm’s 
business in response to new competition are limited by 
various frictions. Macroeconomists highlight the fric
tions involved in reallocating capital and labor to 
change output levels (e.g., Lucas 1967). Nelson and 
Winter (1982) emphasize organizational routines as 
creating organizational inertia, whereas Hannan and 
Freeman (1984) point to the firm’s accountability to 
society as a source of such inertia. Porter (1985) high
lights the complexity of changing a firm’s activity sys
tem to reposition successfully, whereas Henderson and 
Clark (1990) and Leonard-Barton (1992) emphasize 
other kinds of organizational rigidities. Dierickx and 
Cool (1989) introduce the notion of time compression 
diseconomies as a cause of delayed adjustment by 
firms, and contributions to transaction cost economics 
highlight the role of contractual constraints and sunk 
costs in slowing firms’ efforts to increase their effi
ciency (Argyres and Liebeskind 1999, Nickerson and 
Silverman 2003).

Strategy scholars also emphasize, however, that some 
firms are able to overcome these frictions and rigidities, 
respond effectively to new opportunities and threats, 
and thrive. Such firms possess dynamic capabilities, 
enabling them to sense and seize opportunities and 
threats by reconfiguring their resources and capabilities 
(Teece et al. 1997, Helfat et al. 2007). Whereas the 
dynamic capabilities concept has captured the imagina
tions of many strategy scholars, operationalization has 
proven difficult (Arend and Bromiley 2009).

In part to address this challenge, several scholars main
tain that measuring the frictions and rigidities to chang
ing strategies is often easier than measuring firms’ 
abilities to overcome them (Mahoney and Qian 2013; 
Argyres et al. 2015, 2019). These authors argue that such 
frictions can be conceptualized as comparative adjust
ment and opportunity costs that limit firms’ abilities to 
change strategy. Comparative adjustment costs are the 
costs incurred by a firm from changing its strategy rela
tive to a rival’s costs of adopting that same strategy.3
Such costs include developing or acquiring the organiza
tional capabilities and assets, including technological and 
marketing resources and capabilities, that are required to 
serve customers in the new position or otherwise adopt a 
strategy. These costs also include the cost of jettisoning 
capabilities no longer needed. Adjustment costs are lower 
if the firm possesses capabilities and resources that are 
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relatively general and fungible as opposed to market seg
ment– or strategy-specific ones (Chatterjee and Werner
felt 1991, Helfat and Lieberman 2002).

Opportunity costs arise when incumbents must decide 
whether to adopt a strategy following an environmental 
change. Adopting a new strategy quickly can cause an 
incumbent to forgo profits that would have been earned 
if this choice were delayed or avoided entirely. Alterna
tively, moving much later could result in ceding first 
mover advantage to a faster moving rival. An incum
bent’s opportunity costs of moving quickly or much later 
are determined by the expected revenues less costs from 
the original strategy as compared with those from the 
new strategy.

Comparative adjustment and opportunity costs are 
largely determined by the kinds of capabilities the firm 
developed up to the time of the shock. Such costs loom 
particularly large during innovation shocks: funda
mental changes in technology, market structure, or 
competitive dynamics that firms cannot fully anticipate 
or prepare for despite their industry experience. The 
unanticipated and substantial nature of these shocks 
means that firms’ existing capabilities may suddenly 
become less valuable or require significant modifica
tion (Tushman and Anderson 1986). Therefore, the 
kinds of capabilities a firm developed in the past may 
constrain or enable a firm to respond to the shock in 
some ways and not others. Thus, when a new platform 
with significantly different technological characteristics 
is introduced and becomes popular, the ability and 
willingness of a complementor to respond in various 
ways depends on the comparative adjustment and 
opportunity costs associated with each of its strategic 
options.

This theory based on comparative adjustment and 
opportunity costs, however, does not deny that other 
factors may also affect the nature and speed of a firm’s 
response to a platform-based shock. Such factors might 
include firm aspirations, managers’ risk appetites and 
cognitive biases, and the like. The theory merely postu
lates that comparative adjustment and opportunity 
costs are particularly important factors in conditioning 
such responses—important enough to be observable in 
the data.

Determinants of Homing Strategies
Platform homing strategies have attracted considerable 
attention in recent years because of their potential to 
shape competitive dynamics and the performances of 
platform owners and complementors (Cennamo et al. 
2018, Belleflamme and Peitz 2019, Chen et al. 2022b, 
Kapacinskaite and Mostajabi 2024, Polidoro and Yang 
2024), including in the video game industry (e.g., Corts 
and Lederman 2009, Landsman and Stremersch 2011, 
Srinivasan and Venkatraman 2018). For example, the 
decision to multihome is often driven by complementors’ 

desire to access a broader user base, achieve cross- 
platform economies of scope, and reduce dependency 
on a single platform (Wang and Miller 2020, Li and Zhu 
2021, Chen et al. 2022b). On the other hand, multihom
ing usually requires complementors to adapt their offer
ings to the specific technological infrastructure and user 
expectations of each platform, which can involve signifi
cant costs and potential quality trade-offs (Cennamo 
et al. 2018).

Research shows that the decision to multihome ver
sus single home is influenced by various factors, includ
ing platform characteristics, complementor capabilities, 
and competition. Thus, higher levels of ecosystem com
plexity and constraints on human capital availability 
can discourage multihoming because of increased 
adaptation costs (Venkataraman et al. 2018, Chen et al. 
2022b). Conversely, complementors with more fungible 
resources and capabilities (often gained from experi
ence) may find it easier to expand across platforms 
(Cennamo et al. 2018, Chen et al. 2022b, Kapacinskaite 
and Mostajabi 2024). Greater competition among com
plementors on the same platform may drive them to 
multihome to reduce that competition (Panico and Cen
namo 2022).

Much of the literature on multihoming is focused on 
cases in which a complementor is currently producing 
a complement for one platform and is considering pro
ducing that complement for an additional platform; 
that is, sequential multihoming. Less discussed in the 
literature is the case of simultaneous multhoming, in 
which a complementator makes a decision to multi
home at a single point in time. Also less discussed in 
the literature is how firms make multihoming decisions 
following an innovation shock (see Online Appendix 
2). In our hypothesis development section below, we 
combine the above findings about the determinants of 
multihoming with the theory of comparative adjust
ment and opportunity costs to predict how videogame 
developers make sequential and simultaneous homing 
decisions following an innovation shock. Before doing 
so, however, we describe the industry context for our 
study.

The U.S. Console Video Game 
Industry: 2000–2005
The console video game industry comprises console 
owners, publishers, game developers, and middleware 
producers. Console owners (e.g., Sony, Microsoft, Nin
tendo) produce hardware and collect licensing fees 
from publishers, developers, and middleware produ
cers. Developers design and program video games. 
Publishers provide services to developers, including 
managing their relationships with console owners, pro
viding funding, and marketing and distributing games 
(Tschang 2007). Many publishers eventually acquire 
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developers or otherwise launch their own in-house 
development studio. Middleware producers sell tools 
and middleware that assist video game developers 
with game development. Some developers produce 
their own middleware.

The history of the console video game industry is 
marked by the periodic introduction of a new genera
tion of consoles (Argyres et al. 2023). Table 1 presents 
the consoles and their key hardware characteristics. 
The table lists those consoles that had active game 
releases during our sample period.

Our study focuses on the period 2000 to 2005 in 
which Generation 6 consoles and games competed but 
includes some games released for the fifth and seventh 
generation consoles. We chose this period because it 
captures activity just prior to and several years after 
Sony’s introduction of its breakthrough PS2 console in 
October of 2000 and finishes just after the first seventh 
generation console, Xbox 360, was released in Novem
ber 2005. We contend that the PS2 initiated an innova
tion shock in 2000 because (1) when it would be 
released in the United States was uncertain; (2) it 
involved one of the most significant leaps in technol
ogy and, therefore, game development cost in the his
tory of the industry; (3) it resulted in an unanticipated 
surge in demand for the console, leading it to become 
the highest selling console ever; and (4) it was followed 
by the entry of a new console, Xbox, as well as PC 
developers, into the console market in 2001. We explain 
these reasons as follows.

Sony introduced the PS2 in Japan in March of 2000, 
but when it would be released in the United States was 
not announced until May of that year. The delay was in 
part because consoles such as Sega Saturn that had sold 
well in Japan performed poorly in the United States, 
and in part because of export restrictions because 
of security concerns.4 Even less anticipated was the 
demand surge for the PS2 when it did arrive: a surge 
so large that it caused Sega to announce its discon
tinuation of the Dreamcast and its exit from the global 
hardware market. In addition, as explained below, 
Sony initially failed to anticipate that many developers 
would need middleware to ease their programming 

challenges. Finally, Microsoft announced that it would 
introduce its Xbox console in January 2001, but did not 
release it until November 2001. This delay caused more 
uncertainty for developers deciding for which con
sole(s) to develop games. These factors together made 
it difficult for developers to quickly assemble the capa
bilities needed to program for the PS2 and other Gener
ation 6 consoles.

Led by the PS2’s technological advance, game devel
opment for Generation 6 consoles required much more 
effort and, hence, substantially higher costs than devel
opment for prior consoles. The complexity and novelty 
of the PS2’s architecture was so significant that it trig
gered export controls because of its potential military 
applications. The architecture, for example, required 
programmers to invest in learning advanced graphics 
capabilities with faster processing speeds (Ozalp et al. 
2018, Srinivasan and Venkatraman 2018). Even for 
experienced developers, this complexity and novelty 
required fundamentally modifying development 
processes and capabilities. The technological changes 
led to multiplicative increases in the number of core 
team members (designers, producers, programmers, 
and artists) needed to develop a game for the console 
(Figure 1). The changes were particularly challenging 
because platform owners maintained secrecy around 
exact specifications and development requirements until 
release, making advance preparation especially difficult. 
As one developer explained regarding the PS2, “The 
amount of time it took to develop a game was doubling. 
The amount of people it took was doubling. Hence, the 
cost was going up about five times. And yet the cost of 
the software [for the consumers] was unchanged, if not 
descending. So the risk on each product was going up, 
and the potential profit per person per year was going 
down.”5

Following complaints by developers and concerned 
that the greatly increased costs and risks would dis
suade developers from developing games for the PS2, 
Sony introduced a “Tools and Middleware” program 
in 2001 aimed at reducing these costs. In the video 
game industry, middleware refers to an abstraction 
layer that functions between a console’s operating 

Table 1. Active Consoles (by Ongoing Game Releases) in U.S. Video Game Industry (2000–2005)

Console Generation
U.S. launch 

date
Platform 
parent CPU

System 
RAM, Mb.

PlayStation 5 September 1995 Sony R3000 @ 33.87 MHz (RISC) 2
Nintendo 64 5 September 1996 Nintendo NEC VR4300 @ 93.75 MHz (RISC) 4
Dreamcast 6 September 1999 Sega Hitachi SH-4 @ 200 MHz (RISC) 24
PlayStation 2 6 October 2000 Sony Custom Made “Emotion Engine” 

@ 294 MHz (RISC)
36

Xbox 6 November 2001 Microsoft Intel Pentium III @733 MHz (CISC) 64
GameCube 6 November 2001 Nintendo IBM PowerPC “Gekko” @ 485 MHz (RISC) 43
Xbox 360 7 November 2005 Microsoft IBM PowerPC “Xenon” @ 3200 MHz 

with 3 PPE Main Cores (RISC)
512
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system and the game program. Middleware facilitates 
game development by providing reusable modules and 
libraries that reduce coding requirements for game func
tions. Middleware also limits time-consuming console- 
specific coding (e.g., in assembly language). Sony’s 
program involved licensing independent software firms 
to develop middleware and development tools for the 
PS2 and sell them to game developers.

Later in the same year, Microsoft introduced its Xbox 
console and followed up by launching its own middle
ware program. Nintendo, too, followed suit. Figure 2
displays the use of all middleware tools (game engines, 
minor middleware, and physics engines) for the period 
1997–2005. The figure shows a dramatic rise in the use 
of middleware tools after 2001, which is evidence of the 
serious challenges faced by developers in producing 
games for Generation 6 consoles.

For all of these reasons, we consider the introduction 
of the PS2 as precipitating a platform innovation shock. 
Following the shock, three alternative strategic choices 
for game developers became viable: single homing, 
sequential multihoming, and simultaneous multihoming 

(Corts and Lederman 2009). Single homing involves 
releasing games for one console only. Sequential multi
homing involves releasing games for one (or more) 
video game consoles and/or PCs and later releasing it 
for the other consoles or PCs. With simultaneous multi
homing, games are released concurrently (or within a 
short time frame) for at least two platforms.

Beginning in 2001, simultaneous multihoming became 
advantageous for many game developers because of the 
potential to gain economies of scale and scope. The econ
omies of scale stemmed mostly from reductions in 
per-unit marketing, distribution, and advertising costs 
because of higher sales from multiconsole releases. Such 
costs represented a large fraction of a typical game devel
opment budget.6 For example, multiple releases of a 
game across consoles could be promoted with a single 
advertising campaign.7 Economies of scope, on the other 
hand, accrued in the distribution of non–console-specific 
fixed game development costs (e.g., for artwork, cine
matics, core game mechanics, story, and licensing fees) 
across multiple platforms as well as modular develop
ment approaches that minimized code rewriting (Corts 
and Lederman 2009). Simultaneous multihoming, there
fore, required a different approach to developing games 
(Wagner 2001).

Sequential multihoming, on the other hand, offers 
only some of the same economies of scope as simulta
neous multihoming based on common arts, cine
matics, mechanics, etc., because it usually involves 
rewriting or refactoring parts of the software code 
that are specific to a given console. Economies of 
scope for sequential multihoming are, therefore, usu
ally fewer than what can accrue to simultaneous 
multihoming.

Economies of scale in advertising are also less impor
tant with a sequential multihoming strategy because 
most of the advertising for the version of a game for a 
new console must be duplicated (unless the initial 
release was so successful that word of mouth is signifi
cant). In addition, more retailer shelf space is required 
for sequential multihoming, which was costly during 
the 2000–2005 period (digital distribution was almost 
nonexistent at the time). On the other hand, sequential 
multihoming and writing in console-specific code 
offers the important advantage of greater cospecializa
tion to individual consoles, which can improve game 
performance.

The emergence of the Generation 6 consoles had a 
profound effect on developer strategies. Figure 3 indi
cates that single homing decreased dramatically after 
its peak in 2000, whereas simultaneous multihoming 
increased dramatically in 2002 and onward.8 Sequen
tial multihoming shows only a small decrease overall, 
with an increase between 2000 and 2002 and then a 
decrease in 2003 and onward, reverting to slightly 
below its 2000 level.

Figure 1. (Color online) Yearly Average Unique Title Core 
Team Size by Console Generation 

Figure 2. (Color online) Yearly Share of Unique Game Titles 
That Use Middleware and Engines 
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Hypothesis Development
Comparative Adjustment Costs
Developers’ resources and capabilities are the main dri
vers of their comparative adjustment costs. Accessing 
these resources and capabilities through the strategic 
factor market or developing them internally usually 
requires significant time because software develop
ment talent is often in short supply, and because soft
ware development often involves a flatter learning 
curve and tacit knowledge, making it difficult to imi
tate or substitute for (Winter 1984, Dierickx and Cool 
1989, Barney 1991, Argyres et al. 2019). Indeed, human 
capital availability has been found to constrain comple
mentor homing strategies (Venkataraman et al. 2018).

Experience in developing different games for differ
ent consoles enables developers to learn about the dis
tinctive features and requirements of each console (e.g., 
King and Tucci 2002, Eggers 2012). Knowledge of 
various consoles’ technological idiosyncrasies leads to 
fungible capabilities—capabilities that can be applied 
toward developing the same games for multiple plat
forms. Some developers with experience producing 
different games for different consoles likely learned 
more quickly about the subtleties involved in porting 
games to new platforms and were therefore in a better 
position to develop proprietary programming modules 
for multiplatform development (Srinivasan and Venka
traman 2018, Chen et al. 2022b). Developers without 
experience in producing different games for different 
consoles might eventually move to multihoming but, 
because of higher adjustment costs, would have done 
so more slowly, potentially after our observation win
dow closed. Therefore, we contend that developers 
who successfully released products for multiple con
soles prior to the innovation shock enjoyed lower 
adjustment costs for adopting simultaneous multihom
ing following the shock.

Previous experience in developing games for PCs 
also lowered adjustment costs to simultaneous 

multihoming. Producing games for a PC involves 
developing capabilities in computer languages such 
as C or C++ (high-level languages). Because these lan
guages are console-/platform-agnostic, they facilitate 
porting to multiple consoles. Developers with experi
ence in PC games, therefore, enjoyed broader, more 
fungible capabilities. In contrast, developers without 
PC programming experience typically specialized in 
particular console architectures using assembly lan
guage that was specific to the CPU/architecture of a 
given console (“coding to the metal”). This experi
ence, therefore, led to narrower but deeper program
ming capabilities. For these developers, shifting from 
programming in assembly code to programming in 
a console-agnostic language incurred comparatively 
substantial adjustment costs, namely, the costs associ
ated with accessing the necessary but scarce human 
capital.

Hypothesis 1a. Following the innovation shock, game 
titles produced by developers with experience in developing 
games for a broader variety of consoles were more likely to 
be simultaneously multihomed (rather than single homed) 
compared with titles produced by developers with narrower 
such experience.

Hypothesis 1b. Following the innovation shock, game 
titles produced by developers with more specialization in 
developing videogames for PCs were more likely to be 
simultaneously multihomed (rather than single homed) 
compared with titles produced by developers with less such 
experience.

By the same logic, we can predict that developers 
with capabilities based on console-specific assembly 
language programming were less likely to pursue mul
tihoming following the innovation shock and, even if 
they did so, were more likely to pursue sequential 
rather than simultaneous multihoming. Such develo
pers would have traded off the greater economies of 
scale and scope from multihoming for the ability to pro
duce games—especially first person shooter and action 
games—that featured the higher graphics fidelity and 
realism achievable with console-specific and/or assem
bly language programming. Adopting simultaneous 
multihoming would entail higher adjustment costs than 
rivals’ costs because it would require them to develop 
capabilities in higher level programming languages. On 
the other hand, moving to sequential multihoming was 
more feasible for these developers; their comparative 
adjustment costs were lower because they did not need 
to develop higher level language capabilities. Therefore, 
an alternative way of examining the importance of com
parative adjustment costs is to empirically examine the 
following:

Hypothesis 2. Following the innovation shock, developers 
that were more specialized in console-specific programming 

Figure 3. (Color online) Yearly Share of Unique Game Titles 
by Homing Strategy 
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were less likely to release simultaneous multihoming game 
titles (and more likely to release single homing or sequential 
homing titles) than developers with less such specialization.9

Opportunity Costs
The opportunity costs of single homing versus multi
homing also varied across developers. Licensed games, 
for example, face particularly high opportunity costs of 
single-homing. Such games exploit film tie-ins (e.g., 
Lord of the Rings), cartoon or comic characters (e.g., Bat
man), or sports leagues (e.g., FIFA). Licensed games 
incur high fixed costs from license fees ranging from 
tens of thousands to millions of dollars.10 The opportu
nity cost of not reaching a wider audience is particu
larly high for these games. Therefore, developers have 
particularly strong incentives to seek economies of scale 
in marketing and distribution by multihoming. In addi
tion, the window of time in which licensed games can 
benefit from the popularity of a character is often short, 
which encourages faster multihoming. We, thus, pre
dict that licensed games were less likely to be released 
as single homing titles because the high opportunity 
costs of doing so outweighed the adjustment costs of 
multihoming.

Hypothesis 3. Following the innovation shock, licensed 
game titles were less likely to be released as single-homing 
titles than were nonlicensed titles.

Specific types of games, on the other hand, faced 
lower opportunity costs of single-homing. These types 
include those based on stories, puzzles, music, or party 
games (e.g., Rock Band). Such games often enjoyed a 
highly devoted, cult-like following and did not neces
sarily feature or require the highest level of graphic 
fidelity or processing speed to make for a captivating 
game. Therefore, multihoming in response to a new, 
more technologically capable console was less beneficial 
and, therefore, less urgent. These games stand in con
trast to so-called “bleeding-edge” games that relied 
heavily on high-level graphics capability and processing 
speed to make them as realistic as possible. Bleeding- 
edge games take advantage of the most advanced con
sole technology available. They include first person 
shooter games, action games, and the like.

We therefore maintain that, following the innovation 
shock, developers who were more specialized in devel
oping game titles in cult genres would have faced the 
lowest opportunity costs of moving late because their 
games were not dependent on graphics properties and 
their customers were highly loyal. In addition, these 
developers faced opportunity costs from moving early 
because their customers might not immediately pur
chase a new console to access a game sequel (although 
they were able to do this later on) (Rietveld and Eggers 
2018). Therefore, we predict the following.

Hypothesis 4. Following the innovation shock, developers 
who were more specialized in developing game titles in cult 
genres were more likely to release single-homed titles.

Note that, whereas Hypotheses 1a and 1b compare 
single-homing to simultaneous multihoming, Hypoth
eses 2–4 compare single-homing to both simultaneous 
and sequential multihoming. The reason for this asym
metry is that there are nuanced differences between the 
determinants of simultaneous and sequential homing. 
Thus, Hypotheses 1a and 1b imply that broader con
sole and PC experience facilitated simultaneous multi
homing, a particular homing choice that was relatively 
new to the industry beginning with Generation 6. On 
the other hand, Hypothesis 2 recognizes that console- 
specific programming specialization was likely to affect 
sequential and simultaneous multihoming strategies 
differently. In Hypotheses 3 and 4, the main theoretical 
distinction is between developing games for a single 
console versus multiple consoles regardless of the tim
ing of multiconsole releases. In additional empirical 
analyses described below, we further explore nuances 
in the relationship between sequential and simulta
neous multihoming strategies.

Data and Methods
Our primary source of data is Mobygames.com, the 
most comprehensive encyclopedia of video games that 
covers the full spectrum of games released since the 
advent of the industry (Mollick 2012, Miric et al. 2023). 
For each game title, the data provides information 
about its developer, publisher, consoles of release, 
release date (by console and country), and the use of 
middleware.

Our time period ends when Generation 7 consoles 
begin to be released in 2006, following the Xbox 360. 
We combined this data with proprietary data from 
NPD Research to create a final sample of commercially 
released games in the United States. Our independent 
variables, however, which are based on experience and 
activity, are calculated by using developers’ worldwide 
console and PC game releases to fully capture the his
tory of these firms. In addition, we dropped games that 
were re-releases or compilations of previous releases 
because they did not involve (or minimally involved) 
game development activity. We also dropped titles 
produced by console owners themselves because hom
ing strategies for these games were likely influenced by 
console ownership.

The data are structured at the unique title–developer 
level with each row representing the first unique con
sole release of a title (i.e., represented by one row 
whether it is released for a single or more consoles) by a 
developer.11 If a game was not released for at least one 
console (i.e., a PC game only), then the observation was 
used to calculate our variables but was not included in 
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our final sample of 1,865 unique title observations by 
629 developers.

Dependent Variable
Our dependent variable, Homing Strategy, is measured 
at the unique title level, and takes the value of one, two, 
or three, representing single-homing, sequential multi
homing, and simultaneous multihoming, respectively. 
A title is considered simultaneously multihomed if it 
was released across two or more platforms (consoles 
and PCs) within 30 days. We chose this cutoff because a 
large share of multihomed games were not made imme
diately available for other platforms but still benefited 
from economies of scope in cross-platform develop
ment and marketing (see Online Appendix 1, Figure 
A1). As a robustness check, we also ran our analysis 
with 0-, 90-, and 180-day cutoffs with mostly similar 
results (see Online Appendix 1, Tables A2–A4).

A title is considered sequentially multihomed if it 
was released across two or more platforms with a sepa
ration of more than 30 days. If a title was neither simul
taneously nor sequentially multihomed, then it was 
coded as a single-homed title. In our additional analy
ses below, we provide results from a sample of Genera
tion 6 console homing strategies only. That is, we only 
consider Generation 6 titles, and determine simulta
neous, sequential, and single-homing based on within- 
Generation 6 releases of a given title, dropping all other 
versions of the title.

Independent Variables
Our independent variables are as follows. Breadth of 
Unique Consoles is measured as the number of unique 
consoles (i.e., other than PCs) for which the developer 
released a title in the previous five years. PC Specializa
tion is the number of titles released for a PC by the 
developer in the previous five years divided by the 
total number of unique titles released by the developer. 
Console-Specific Programming Specialization is the num
ber of titles released as single- or sequential homing 
console titles in the previous five years divided by the 
total number of unique titles released for consoles by 
the developer.12 Licensed Title is a dummy variable that 
takes the value of one for games based on a movie or 
franchise license (e.g., Harry Potter or the NFL) and zero 
otherwise. Cult Game Specialization is measured as the 
number of titles released in the cult game genres (strat
egy, role-playing, adventure, family entertainment, chil
dren’s entertainment, and arcade) by the developer in 
the previous five years, divided by the total number of 
unique titles released by the developer.

As noted above, game engine adoption is likely an 
important determinant of homing strategy. We, there
fore, include the variable Game Engine Use: a dummy 
variable that takes value of one if the title used a licensed 
game engine and zero otherwise. In Online Appendix 1, 

we instrument for Game Engine Use because it is likely 
endogenous. In additional analyses below, we further 
highlight the role of game engines for homing strategies.

Control Variables
We controlled for numerous developer and game title 
characteristics that might affect homing strategy. Bleed
ing Edge Game Specialization is measured as the number 
of titles released in the bleeding-edge game genres 
(action, shooter, extreme sports, and survival horror) 
by the developer in the previous five years, divided by 
the total number of unique titles released by the devel
oper. Bleeding Edge and Cult are dummy variables that 
control for the type of game based on the genres pro
vided above. Physics Engine Use and Minor Middleware 
Use are dummy variables that control for whether the 
title uses middleware, such as video and sound com
pression modules. Recall that the use of middleware 
and game engines facilitates simultaneous multihom
ing. Sequel is a dummy variable that controls for games 
that follow from previous (successful) games, therefore 
partially controlling for expected game popularity. In- 
house is a dummy that controls for whether the devel
oper was owned by a publisher. Publishers provide 
additional resources to developers, which may affect 
their homing strategies. Project Size measures the num
ber of people who worked on the title divided by the 
average number of people who worked on console 
titles released in the same year. This indicator of a 
game’s budget is the best that is publicly available. 
When this information was unavailable, we coded the 
variable as one and also coded a dummy variable, 
Assumed Project Size, as one (Mitchell 1989). Dummy 
variables for each calendar year are included to control 
for the trend toward multihoming.

Estimation and Results
We estimated a multinomial logit model of the likeli
hood that a developer adopted one of the three homing 
strategies for the focal game title: simultaneous multi
homing (value � 3), sequential multihoming (value �
2), or single-homing (value � 1). For robustness, we 
also considered these choices as ordinally ranked in 
terms of both their difficulty and economic returns and 
estimated an ordered Probit regression.

Table 2 presents variable summary statistics and cor
relations. Table 3 provides results for the multinomial 
logit regressions. First, Breadth of Unique Consoles is 
associated with a higher probability of releasing a new 
title with simultaneous multihoming as compared with 
single-homing (0.230, p � 0.000, average marginal effect 
(AME) � 0.028) although no such increase in probabil
ity is found for sequential homing (0.039, p � 0.379, 
AME � �0.007). This result is consistent with Hypothe
sis 1a. Coefficient estimates for PC Specialization indicate 
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an increased probability of both sequential (1.980, p �
0.000, AME � 0.248) and simultaneous multihoming 
(1.535, p � 0.000, AME � 0.090) as compared with 
single-homing. These results are also consistent with 
Hypothesis 1b. In the next section, we further explore 
this difference in results regarding sequential homing.

The coefficient estimate for Console-Specific Program
ming Specialization indicates a lower likelihood for the 
focal title to be simultaneously multihomed as com
pared with single-homing (�1.223, p � 0.000, AME �
�0.145) with no significant difference between the like
lihood of sequential multihoming over single-homing 
(�0.275, p � 0.164, AME � 0.023). This result is consis
tent with Hypothesis 2. The coefficient for Licensed 
Title shows a higher likelihood for both simultaneous 
(1.256, p � 0.000) and sequential multihoming (0.447, p �
0.003) as compared with single-homing (AME��0.144). 
Thus, these coefficient estimates are consistent with 
Hypothesis 3.

The coefficient for Cult Game Specialization indicates 
a lower likelihood of both simultaneous (�0.712, p �
0.033) and sequential multihoming for those developers 
(�0.568, p� 0.020) as compared with single-homing 
(AME � 0.027). These coefficient estimates are consis
tent with Hypothesis 4.

Additional Analyses
Repositioning
As noted above, the theory of comparative adjustment 
and opportunity costs originally conceptualized changes 
in strategy in response to a shock in terms of Porterian 
positioning (Argyres et al. 2015, 2019). In this section, we 
examine whether such costs indeed condition reposi
tioning choices regarding homing strategies in our data. 
Conducting a meaningful econometric analysis of repo
sitioning in our context is difficult for two reasons. First, 
homing strategies are most precisely measured at the 
game title level, whereas repositioning is a firm-level 
concept. Second, many developers exited or were 
acquired following the shock, leaving too few for an 
econometric analysis of repositioning. Therefore, we 
instead examine descriptive evidence of homing strategy 
switches at the developer level.

The top panel in Figure 4 shows developer switching 
from single-homing to either sequential or simultaneous 
multihoming. The bottom panel shows developer 
switching from multihoming to single-homing. The cal
culations underlying this graph are based on Breadth of 
Unique Consoles, PC Specialization, Console-Specific Pro
gramming Specialization, Cult Game Specialization, Licensed 
Title (calculated at the developer–year level), and Game 
Engine Use (calculated at the developer–year level). 
Homing strategies are defined at the developer–year 
level, with the highest percentage of releases in terms of 
either single-homing or multihoming (sequential and Ta
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simultaneous) recorded as the homing strategy for that 
year (a tie is coded as multihoming).

Each bar in the plots corresponds to one of these vari
ables, split into two categories: below median and above 
median. The patterns in these panels are generally con
sistent with the notion that comparative adjustment and 
opportunity costs affect repositioning choices. For exam
ple, recall that developers with high PC Specialization 
values featured low comparative adjustment costs to 
multihoming. Consistent with this, the PC Specialization 
bar in the top panel shows that about 20% of developers 
who were single-homing at a below-median value for 
this variable moved to a sequential or simultaneous 
multihoming position for the focal developer–year 
observation, whereas more than 50% of the developers 
that were single-homing with an above-median value 
moved to either sequential or simultaneous multihom
ing for the focal developer–year observation. On the 
other hand, the bottom panel shows that a lower 

percentage of developers shifted from multihoming to a 
single-homing strategy among those that had an above- 
median PC Specialization value, compared with those 
with below-median values. This result is also consistent 
with our prediction.

Generation 6 Titles Only
Recall that our main sample includes games released 
for PCs (as long as a console version for that game 
existed between 2000 and 2005) as well as games from 
other generations. In order to shed additional light on 
our main results, we coded homing strategies based on 
Generation 6 console releases only. For example, if a 
game was only released for PC and Xbox, for purposes 
of this analysis, it is considered as a single-homing title 
instead of a multihoming title.

Table 4 shows that the coefficient estimate for Con
sole-Specific Programming Specialization is positive and 
significant (0.627, p � 0.016) for sequential homing but 

Table 3. Multinomial Logit Regression Results

Independent and control 
variables

Base outcome: 
single-homing

Outcome: sequential 
multihoming

Outcome: simultaneous 
multihoming

Independent variables
Breadth of Unique Consoles 0.039 0.230***

(0.044) (0.061)
PC Specialization 1.980*** 1.535***

(0.198) (0.249)
Licensed Title 0.447*** 1.256***

(0.150) (0.154)
Cult Game Specialization �0.568** �0.712**

(0.244) (0.334)
Console-Specific Programming Specialization �0.275 �1.223***

(0.198) (0.244)
Game Engine Use 1.103*** 0.789***

(0.252) (0.280)

Control variables
Bleeding-Edge Game 0.095 �0.307

(0.177) (0.189)
Cult Game �0.026 �0.318

(0.195) (0.239)
Physics Engine Use 1.385* 1.904***

(0.713) (0.652)
Minor Middleware Use 0.708*** 0.107

(0.266) (0.301)
Bleeding-Edge Game Specialization �0.311 0.053

(0.286) (0.354)
Sequel �0.027 �0.210

(0.156) (0.192)
In-house 0.388** 0.153

(0.167) (0.212)
Project Size 0.021 0.332***

(0.107) (0.118)
Assumed Project Size �0.942*** �0.796***

(0.202) (0.178)
Observations 1,865 1,865
Year dummies Yes Yes

Note. Robust standard errors clustered by developer and reported in parentheses; results show effects compared with the base 
outcome (single homing).

*p < 0.1; **p < 0.05; ***p < 0.01.
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negative and significant for simultaneous multihoming 
(�0.864, p � 0.001). These estimates indicate that develo
pers with this specialization were able to leverage their 
console-specific coding knowledge by releasing their 
games sequentially across consoles, whereas simulta
neous multihoming involved higher adjustment costs. In 
contrast, in our main sample, many titles were released 
by PC developers that were sequentially multihomed to 

another platform, usually to Xbox. This multihoming 
likely weakened the effect of the Console-Specific Program
ming Specialization on sequential homing in the main 
sample.

Notice also that the coefficient for Engine Use is posi
tive and significant for sequential homing (0.814, p �
0.004) but not for simultaneous homing (0.302, p � 0.294) 
in Table 4. This difference implies that PC games with 

Figure 4. (Color online) Descriptive Evidence of Repositioning Based on Key Variables 
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console versions may have used game engines differ
ently than those released on consoles only. In particular, 
developers with console-specific programming speciali
zation may have combined that expertise with the use of 
game engines to facilitate multihoming sequentially.13

This approach would have lowered their adjustment 
costs to consoles with more or less complex architectures.

Alternate Multihoming Pathways
The above findings suggest that developers pursued 
different pathways for sequential and simultaneous 
multihoming. To examine these pathways further, we 
divided our 480 sequentially homed titles in the main 
analysis into three groups: the 110 that were initially 
released for PS2, the 158 that were initially released for 
Xbox and/or PC, and the remaining 212 (other sequen
tial homing). We ran a multinomial logit analysis to 
examine the drivers of these three strategies. The results, 

reported in Table 5, indicate that titles first released for 
PS2 were from developers with higher Console-Specific 
Programming Specialization as compared with the base
line group (other sequential homing). On the other 
hand, titles first released for Xbox and/or PC were from 
developers who had higher PC Specialization compared 
with the baseline group. This finding further supports 
the notion that firms with different prior specializations 
pursued different sequential homing pathways.14

Next, we examined how sequential homing delay, 
measured as the logged number of days between the 
first and last platform of release, was affected by devel
oper and game characteristics as well as the three 
sequential homing categories. The results, presented in 
Table 6, show two notable patterns. First, Licensed Title 
games show much less delay in their sequential 
releases, which is consistent with the argument above 
that these games featured high opportunity costs of late 

Table 4. Multinomial Logit Regression Results for Generation 6 Releases Only

Independent and control 
variables

Base outcome: 
single-homing

Outcome: sequential 
multihoming

Outcome: simultaneous 
multihoming

Independent variables
Breadth of Unique Consoles �0.034 0.266***

(0.053) (0.070)
PC Specialization 1.057*** 0.904***

(0.246) (0.282)
Licensed Title 0.421** 1.183***

(0.192) (0.178)
Cult Game Specialization �1.024*** �1.076**

(0.314) (0.416)
Console-Specific Programming Specialization 0.627** �0.864***

(0.260) (0.271)
Game Engine Use 0.814*** 0.302

(0.286) (0.287)

Control variables
Bleeding-Edge Game �0.055 �0.347*

(0.212) (0.203)
Cult Game �0.312 �0.804***

(0.259) (0.253)
Physics Engine Use 0.428 1.345***

(0.878) (0.492)
Minor Middleware Use 0.403 �0.338

(0.319) (0.299)
Bleeding-Edge Game Specialization �1.254*** �0.541

(0.377) (0.364)
Sequel �0.010 �0.183

(0.183) (0.198)
In-house 0.456** 0.137

(0.224) (0.236)
Project Size 0.041 0.519***

(0.141) (0.134)
Assumed Project Size �0.894*** �0.892***

(0.255) (0.192)
Observations 1,468 1,468
Year dummies Yes Yes

Note. Robust standard errors clustered by developer and reported in parentheses; results show effects compared with the base 
outcome (single homing).

*p < 0.1; **p < 0.05; ***p < 0.01.
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multihoming. Second, games that used an engine and 
were also first released for Xbox and/or PC show less 
delay between their sequential releases. Consistent with 
the finding above, this pattern implies that PS2-first 
sequential releasers, who were most likely to be those 
with console-specific programming, needed more time 
to multihome even with the use of a game engine.

Finally, Table 7 shows detailed simultaneous hom
ing patterns. The results are consistent with those 
above: developers with PC specialization were more 
likely to simultaneously multihome across PC and 
Xbox, whereas those with console-specific program
ming specialization were less likely to do so. Also con
sistent in Table 7 is the finding that Game Engine is 
positively associated with the PC/Xbox multihoming.

Robustness Tests
We conducted a series of robustness checks to scruti
nize the reliability of our findings that are summarized 

in Table 8, and are available in Online Appendix 1, 
Tables A1–A17. First, we excluded the Cult Game and 
Bleeding-Edge Game control variables because of their 
high correlation with other variables of interest. These 
exclusions did not alter our main results (Online Table 
A1). Second, we used alternative delay day cutoffs for 
sequential homing with results for 0-, 90-, and 180-day 
cutoffs. Our core findings remained consistent across 
these variations (Online Tables A2–A4).

Online Table A5 shows results from treating homing 
strategy as an ordinal variable and estimating ordered 
probit regressions. The results are consistent with our 
main findings. In addition, to better control for the pos
sible effects of game genre on homing strategy, we 
employed a Bidirectional Encoder Representations 
from Transformers (BERT) vectorization model to clus
ter games based on synopses of their content. This 
method allowed us to introduce cluster fixed effects. 
The results are shown in Online Table A6 and 

Table 5. Multinomial Logit Regression Results for Sequential Homing Patterns

Independent and control 
variables

Base outcome: other 
sequential homing

Outcome: PS 2 release 
first sequential homing

Outcome: Xbox and/or PC 
release first sequential homing

Independent variables
Breadth of Unique Consoles �0.290*** �0.155**

(0.103) (0.077)
PC Specialization 0.748* 1.576***

(0.423) (0.366)
Licensed Title 0.115 0.111

(0.299) (0.271)
Cult Game Specialization �0.688 0.621

(0.688) (0.532)
Console-Specific Programming Specialization 1.008** �0.396

(0.414) (0.362)
Game Engine Use 0.024 0.098

(0.403) (0.384)

Control variables
Bleeding-Edge Game �0.704* �0.086

(0.381) (0.329)
Cult Game �0.426 0.417

(0.466) (0.357)
Physics Engine Use �13.790*** �0.897

(0.543) (0.757)
Minor Middleware Use �0.092 �0.140

(0.591) (0.482)
Bleeding-Edge Game Specialization �0.316 0.412

(0.571) (0.479)
Sequel �0.212 �0.127

(0.306) (0.265)
In-house 0.595 �0.335

(0.406) (0.309)
Project Size 0.560** 0.159

(0.220) (0.215)
Assumed Project Size 0.366 �0.093

(0.426) (0.489)
Observations 480 480
Year dummies Yes Yes

Note. Robust standard errors clustered by developer and reported in parentheses; results show effects compared with the base outcome (single 
homing).

*p < 0.1; **p < 0.05; ***p < 0.01.
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demonstrate the robustness of our findings with this 
clustering.

Online Table A7 shows results from logit regressions 
in which the dependent variable is one of two homing 
strategies only. The results here mirror our primary 
findings. Online Table A8 introduces an alternate proxy 
for game popularity: timed exclusive release, wherein a 
game is released exclusively on one platform for a set 
time period before becoming available on others. Devel
opers view such games as likely to enjoy particular 
appeal. Online Table A9 controls for prior hits by the 

developer, another alternate proxy for game popularity. 
Again, the results with either of these controls are con
sistent with our main findings.

Whereas our main analysis concerns the U.S. video 
game industry, we were also able to gather data on the 
Japanese industry. Online Table A10 reports results 
from regressions similar to those in our main analysis 
but on Japanese data. The results are consistent.

A potential concern is that some sequential homing 
was unplanned rather than being a forward-looking 
strategic choice. We, therefore, ran logit models on 

Table 6. Ordinary Least Squares Regression Results for the Sequential Title Delay

Independent and control 
variables

Dependent variable � ln (# of days 
between the last and first release)

PS2 Release First Sequential Homing �0.233
(0.146)

Xbox and/or PC Release First Sequential Homing 0.082
(0.125)

Game Engine Use 0.251
(0.204)

PS2 Release First X Game Engine Use �0.251
(0.291)

Xbox and/or PC Release First X Game Engine Use �0.891***
(0.292)

Breadth of Unique Consoles �0.056
(0.039)

PC Specialization 0.264**
(0.129)

Licensed Title �0.415***
(0.090)

Cult Game Specialization 0.105
(0.207)

Console-Specific Programming Specialization 0.075
(0.141)

Control variables
Bleeding-Edge Game 0.106

(0.109)
Cult Game 0.323**

(0.152)
Physics Engine Use �0.343

(0.238)
Minor Middleware Use 0.140

(0.174)
Bleeding-Edge Game Specialization 0.164

(0.178)
Sequel 0.226**

(0.104)
In-house �0.056

(0.122)
Project Size 0.013

(0.084)
Assumed Project Size 0.025

(0.169)
Constant 5.418***

(0.192)
Observations 480
Year dummies Yes
R2 0.174

Note. Robust standard errors clustered by developer and reported in parentheses.
**p < 0.05; ***p < 0.01.
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early and late period subsamples with the idea that 
sequential homing may have been more strategic in the 
later period. Online Table A11 demonstrates that our 
results here are consistent with our main findings.

Given the potential endogeneity of the game engine 
use decision, we employed an instrumental variable 
(IV) for Game Engine Use based on the engine provi
ders’ geographic proximity to the developer. The sec
ond stage results, presented in Online Table A12, 
reveal consistent results with our main findings, and 
Online Table A13 presents the first stage results.

Given instrumental variables’ potential to introduce 
noise into estimates, we assessed whether our analyses 
necessitated the IV approach. Following the methodol
ogy proposed by Cinelli and Hazlett (2020), we mea
sured how large unobserved effects would need to be 
to discredit these results. Using Breadth of Unique Con
soles as a benchmark variable, we found that unobser
vables would need to be four times the magnitude 
to undermine our findings (Online Table A14). This 

finding indicates that the magnitude of unobservables 
would have to be very large to undermine our results. 
Online Table A15 shows diagnostic tests of the sensitiv
ity of our results to potential violations of the exclusion 
restriction as proposed by van Kippersluis and Riet
veld (2018). The tests indicate low sensitivity. In addi
tion, Online Table A16 shows that our results are 
robust to a different function form for our game engine 
instrument.

Finally, we implemented coarsened exact matching 
as an alternative to instrumental variable estimation. 
Results from this analysis, found in Online Table A17, 
exhibit qualitative consistency with our initial findings.

Discussion and Conclusion
Our study makes several contributions to the literature 
on platform ecosystems and complementor strategies. 
First, we demonstrate that comparative adjustment 
and opportunity costs were important determinants of 
multihoming decisions by complementors in response 

Table 7. Logit Regression Results for Simultaneous Homing Patterns

Independent and control 
variables

Outcome: Simultaneous Multihoming 
with PC and Xbox

Independent variables
Breadth of Unique Consoles �0.005

(0.074)
PC Specialization 1.925***

(0.368)
Licensed Title 0.397

(0.355)
Cult Game Specialization �0.108

(0.551)
Console-Specific Programming Specialization �0.914**

(0.410)
Game Engine Use 0.918**

(0.422)
Control variables

Bleeding-Edge Game �0.078
(0.364)

Cult Game �0.275
(0.514)

Physics Engine Use �0.689
(0.574)

Minor Middleware Use �0.037
(0.533)

Bleeding-Edge Game Specialization 0.938*
(0.513)

Sequel 0.372
(0.282)

In-house 0.068
(0.329)

Project Size 0.139
(0.244)

Assumed Project Size �1.409***
(0.507)

Observations 480
Year dummies Yes

Note. Robust standard errors clustered by developer and reported in parentheses; results show effects 
compared with the base outcome (other simultaneous multihoming).

*p < 0.1; **p < 0.05; ***p < 0.01.
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to an innovation shock at the platform level. Specifi
cally, we find that following the shock, complementors 
were likely to adopt a homing strategy for which they 
had low comparative adjustment costs. In addition, 
those complementors with high opportunity costs of 
moving early but low opportunity costs of moving late 
were likely to forgo multihoming. We thereby provide a 
dynamic perspective on such strategies. Second, we 
show that simultaneous and sequential multihoming 
strategies can have different determinants. The literature 

has largely not distinguished between these two strate
gies even though the difference between them can be 
important (Chen et al. 2022b).

Whereas prior research shows how complementors 
adapt to predictable platform evolution through ongo
ing capability development (Kapoor and Agarwal 2017), 
our study reveals how complementors respond when 
platform transitions come as a shock. We show that, dur
ing such shocks, complementors’ strategic responses are 
particularly constrained by their preexisting capabilities 

Table 8. Robustness Checks

Robustness check/issue Description
Associated Online 

Appendix table Key findings

Regression without certain 
controls

Regressions performed without 
including Cult Game and Bleeding- 
Edge Game control variables

Online Table A1 Main findings remained 
consistent

Delay day cutoffs for sequential 
homing

Regression with alternative delay day 
cutoffs (0, 90, 180 days) for defining 
Sequential Homing

Online Tables A2–A4 Results robust across 
different cutoffs

Ordinal homing strategy Treated Homing Strategy as an ordinal 
variable and performed ordered 
Probit regression

Online Table A5 Findings consistent with 
multinomial logit 
results

Estimation within comparable 
sample of games

BERT vectorization model to cluster 
games based on synopses of their 
content and using cluster fixed 
effects

Online Table A6 Findings are consistent 
with the baseline 
analyses

Logit models with subsamples Logit models run on subsamples of 
single versus simultaneous and 
sequential versus simultaneous 
homing strategies.

Online Table A7 Results congruent with 
initial findings

Controlling for timed 
exclusivity

Inferring potential timed exclusivity 
arrangements (180- or 365-day 
delayed sequential releases. 65 days)

Online Table A8 Results remain consistent

Controlling for ex-ante game 
popularity

In addition to the sequel variable, the 
cumulative number of hit titles by 
the developer (based on Corts and 
Lederman 2009) is added as a control

Online Table A9 Main findings remained 
consistent

Capturing PS2 innovation 
shock better

Focusing only on those titles with a 
release in Japan

Online Table A10 Findings are consistent 
with the baseline 
results

Differences between early and 
late periods in findings

Running analyses for 2000–2002 and 
2003–2005 subsamples

Online Table A11 Results are consistent 
with main findings

Endogenous game engine use 
decision

Instrumental variable based on the 
geographic proximity between the 
engine provider and game developer

Online Tables A12 
and A13

First stage results 
supporting the 
instrument and second 
stage result showing 
consistent effect for the 
Game Engine Use

Validity of exclusion restriction Examines relationship between 
proximity to engine providers and 
other variables.

Online Table A14 No significant correlation 
detected

Sensitivity to violation of 
exclusion restriction

Sensitivity analysis to evaluate the 
potential violation of the exclusion 
restriction

Online Table A15 Results robust to potential 
violations

Different instrument functional 
form

Addressing nonlinear model limitations 
with a different instrument 
functional form

Online Table A16 Strong instrument 
F-statistic; results 
consistent with initial 
findings

Coarsened exact matching Alternative methodology to IV for 
matching firms based on certain 
characteristics

Online Table A17 Results qualitatively 
similar to IV-based 
findings
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and the costs of rapid adaptation rather than by their 
ability to make sustained investments over time.

An implication of our findings is that, when planning 
to introduce a new platform, platform owners should 
consider the comparative adjustment and opportunity 
costs faced by heterogeneous complementors in order to 
help predict how they would respond to various types 
of platform innovations. A similar analysis can be per
formed by complementors. This kind of predictive exer
cise could be a valuable input to the strategizing process.

Third, our study contributes to the broader literature 
on platform governance and ecosystem orchestration 
by illuminating how complementors’ strategic choices 
in response to shocks can shape the overall evolution 
and resilience of platform ecosystems (Jacobides et al. 
2018, 2024). For instance, the adoption patterns of mul
tihoming strategies we observe can affect the relative 
strength and competitive positions of different plat
forms within the ecosystem. This pattern, in turn, may 
prompt platform owners to adjust their governance 
strategies, such as altering policies on complementor 
support (Rietveld et al. 2019, Bakos and Halaburda 
2020). Furthermore, our findings shed light on how 
ecosystem resilience is built and maintained in the face 
of technological disruptions. By revealing the mecha
nisms through which complementors adapt to shocks, 
we provide insights into the factors that contribute to 
ecosystem stability and flexibility (Adner and Kapoor 
2010, Wareham et al. 2014, Jacobides et al. 2024).

Fourth, we extend recent work by Polidoro and Yang 
(2024) and Kapoor and Agarwal (2017) on learning and 
capability development in platform ecosystems by show
ing how complementors’ prior experiences and speciali
zations influence their ability to adapt to new platforms. 
Our study reveals that the nature and breadth of comple
mentors’ previous platform experiences significantly 
affect their homing strategy responses to technological 
shocks at the platform level. This insight builds on the 
growing recognition that complementors’ capabilities are 
not static but rather evolve through their interactions 
within and across platform ecosystems (Kapoor and 
Agarwal 2017, Tavalaei and Cennamo 2021).

Finally, we contribute to the larger literature on strat
egy and innovation by placing our analysis of homing 
strategy responses to innovation shocks into a broader 
theoretical framework that applies outside of platform 
ecosystems as well (Argyres et al. 2019, Bigelow et al. 
2019). This placement contributes to developing more 
general theories of strategy that apply across platform 
and nonplatform settings, thereby helping to avoid the 
development of unnecessarily narrow theoretical silos.

Our study features several limitations. First, our focus 
on comparative adjustment and opportunity costs, 
while providing a novel perspective, does not capture 
all the factors that likely influence complementors’ 
homing strategy choices. Organizational culture and 

leadership, managerial cognition, or firm-specific capa
bilities beyond those proxied by our variables could also 
play roles in shaping complementor strategies. Future 
studies could explore how these additional factors inter
act with adjustment and opportunity costs in shaping 
complementor responses. Second, our study is situated 
in a context of significant technological change. Our 
findings may be of less relevance in contexts in which 
innovation is more gradual or incremental. Future 
research could, therefore, explore how the importance 
and impact of these costs vary across different types and 
magnitudes of platform innovations from incremental 
updates to disruptive technological shifts. Third, the use 
of proxy measures for adjustment and opportunity 
costs, while theoretically grounded and empirically jus
tified, introduces potential limitations. More direct mea
sures, perhaps obtained through surveys or detailed 
financial data, could provide more precise estimates of 
these costs and their effects on complementor strategies. 
Future research could explore alternative or more direct 
measures to further validate and refine our findings.

Our study is only a first step in understanding how 
such comparative adjustment and opportunity costs 
impact firm responses to innovation shocks in platform 
markets. Major questions remain, including the extent 
to which outsourcing arrangements could impact firm 
responses, and the performance implications of those 
responses. Scholars should also study how regulations 
of platform markets, which are tightening in several 
countries, shape firms’ comparative adjustment and 
opportunity costs to innovation shocks, and to further 
regulations. We look forward to future studies that 
address these important questions.
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Endnotes
1 Our review of 41 studies of homing strategies in the fields of strat
egy, economics, marketing, and information systems reveals only 
three in which homing strategy choices occurred during technologi
cal transitions: Corts and Lederman (2009), Ozalp et al. (2018), and 
Srinivasan and Venkatraman (2018). We discuss these studies 
below. See Online Appendix 2 describing the reviewed studies.
2 Comparative adjustment and opportunity costs were shown to be 
important in affecting strategic responses by automobile and bicycle 
firms in response to innovation shocks in those industries (Argyres 
et al. 2015, Bigelow et al. 2019). In such traditional manufacturing 
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industries, however, the main concern is how incumbents who are 
rivals respond to shocks. In platform ecosystems, on the other 
hand, such costs become relevant for strategic responses made by 
complementors as well as by rivals (Argyres et al. 2023).
3 The treatment in Argyres et al. (2019) conceptualizes strategy in 
terms of Porterian competitive positioning (Porter 1985). However, 
the logic applies to other dimensions of strategy, including homing 
strategy. Menon and Yao (2017) develop a game-theoretic treatment 
of competitive interactions that incorporates repositioning costs, 
which are equivalent to adjustment costs. They model two types of 
such costs: one based on distance-based repositioning and the other 
based on time and path dependency.
4 Regarding the uncertainty of the U.S. release, see https://www. 
videogameschronicle.com/news/playstation-2-japan-launch/, ac
cessed April 5, 2024. The Japanese government initially imposed 
export restrictions on the PS2 because of concern that its tech
nology was so advanced that it could be used in North Korea’s 
military programs (see http://news.bbc.co.uk/2/hi/asia-pacific/ 
716237.stm, accessed April 5, 2024). The significance of the PS2’s 
technological advance is also illustrated by the fact that it was used 
as a supercomputer by joining multitudes of PS2’s (see https:// 
www.zdnet.com/article/your-next-supercomputer-playstation-2/), 
accessed April 5, 2024.
5 See https://web.archive.org/web/20210824113321/https://www. 
gamasutra.com/view/feature/130449/the_end_game_how_top_ 
developers_.php, accessed December 1, 2024.
6 In a 2009 interview, an Electronic Arts (EA) executive stated that 
“EA now typically spends two or three times as much on marketing 
and advertising as it does on developing a game.” See http:// 
venturebeat.com/2009/08/26/eas-chief-creative-officer-describes- 
game-industrys-re-engineering/, accessed November 5, 2022.
7 Such considerations of marketing, distribution, and advertising 
costs affected developers regardless of whether they were owned 
by a publisher or not because even independent developers needed 
to coordinate their multihoming strategy with their publishers’ 
marketing plans for a game title.
8 With the release of Xbox and GameCube in November 2001, 
developers could simultaneously multihome across Generation 6 
consoles. Prior to 2001, multihoming mostly involved homing 
across different console generations, or between PCs and a console. 
Relatively little simultaneous multihoming occurred in 2001 be
cause it was infeasible for some developers to delay their game 
releases until the Generation 6 consoles had been introduced.
9 Srinivasan and Venkatraman (2018) find support for a similar 
hypothesis in video game industry data, although they did not dis
tinguish between simultaneous and sequential homing.
10 Wedbush Securities reported that the developer THQ paid an 
estimated $15–$20 million guarantee when it produced Pixar titles, 
and an estimated $50 million annual guarantee for the NFL and 
Major League Baseball licenses.
11 During our observation window, 3% of games were developed 
by more than one developer. We coded only the primary developer 
for these games.
12 Note that Breadth of Unique Consoles can be high even with a 
developer that single-homes different games for different consoles. 
In addition, because a unique title can be developed for a PC and 
later for a console (or vice versa), increases or decreases in PC Spe
cialization and Console-Specific Programming Specialization are not 
mechanically related. This unrelatedness is also evident from the 
low correlation between these two variables (�0.06).
13 As an example, State of Emergency was a game title that was ini
tially developed for PS2 and then ported to Xbox; that is, it was 
sequentially homed. According to Brace (2003), the game “ … was 

developed as a PS2 game; the underlying rendering and animation 
technology consists of over 5,000 lines of handwritten vector unit 
assembly code. The biggest hurdle to overcome was the fact the entire 
game was built around code that was hand-tuned to derive the maxi
mum performance from the PS2 architecture … the approach taken 
was to develop a very specialized Xbox rendering engine that was 
optimized to perform extremely well in areas of the engine that had 
relied on the high performance of specific PS2 hardware (website 
accessed November 5, 2022).” This game is this an example of how 
sequential homing strategy was used to move from a more to a less 
complex architecture (Cennamo et al. 2018).
14 Note as well that both groups were lower on Breadth of Unique 
Consoles compared with the baseline group, implying that the base
line group consists largely of developers that released their titles 
across many platforms and possessed less console-specific and less 
PC specialization.
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