
HAL Id: hal-02927584
https://hal.science/hal-02927584

Submitted on 1 Sep 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Collective Action Problems and Resource Allocation
During Market Formation

Jeroen Struben, Brandon H. Lee, Christopher B. Bingham

To cite this version:
Jeroen Struben, Brandon H. Lee, Christopher B. Bingham. Collective Action Problems and
Resource Allocation During Market Formation. Strategy Science, 2020, 5 (3), pp.245-270.
�10.1287/stsc.2020.0105�. �hal-02927584�

https://hal.science/hal-02927584
https://hal.archives-ouvertes.fr


This article was downloaded by: [159.8.88.100] On: 01 September 2020, At: 08:32
Publisher: Institute for Operations Research and the Management Sciences (INFORMS)
INFORMS is located in Maryland, USA

Strategy Science

Publication details, including instructions for authors and subscription information:
http://pubsonline.informs.org

Collective Action Problems and Resource Allocation
During Market Formation
Jeroen Struben, Brandon H. Lee, Christopher B. Bingham

To cite this article:
Jeroen Struben, Brandon H. Lee, Christopher B. Bingham (2020) Collective Action Problems and Resource Allocation During
Market Formation. Strategy Science 5(3):245-270. https://doi.org/10.1287/stsc.2020.0105

Full terms and conditions of use: https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-
Conditions

This article may be used only for the purposes of research, teaching, and/or private study. Commercial use
or systematic downloading (by robots or other automatic processes) is prohibited without explicit Publisher
approval, unless otherwise noted. For more information, contact permissions@informs.org.

The Publisher does not warrant or guarantee the article’s accuracy, completeness, merchantability, fitness
for a particular purpose, or non-infringement. Descriptions of, or references to, products or publications, or
inclusion of an advertisement in this article, neither constitutes nor implies a guarantee, endorsement, or
support of claims made of that product, publication, or service.

Copyright © 2020, The Author(s)

Please scroll down for article—it is on subsequent pages

With 12,500 members from nearly 90 countries, INFORMS is the largest international association of operations research (O.R.)
and analytics professionals and students. INFORMS provides unique networking and learning opportunities for individual
professionals, and organizations of all types and sizes, to better understand and use O.R. and analytics tools and methods to
transform strategic visions and achieve better outcomes.
For more information on INFORMS, its publications, membership, or meetings visit http://www.informs.org

http://pubsonline.informs.org
https://doi.org/10.1287/stsc.2020.0105
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
http://www.informs.org


STRATEGY SCIENCE
Vol. 5, No. 3, September 2020, pp. 245–270

http://pubsonline.informs.org/journal/stsc ISSN 2333-2050 (print), ISSN 2333-2077 (online)

Collective Action Problems and Resource Allocation During
Market Formation
Jeroen Struben,a,* Brandon H. Lee,b Christopher B. Binghamc

a emlyon business school, 69134 Ecully Cedex, France; bMelbourne Business School, University of Melbourne, Carlton, Victoria 3053, Australia;
cKenan-Flagler Business School, The University of North Carolina at Chapel Hill, Chapel Hill, North Carolina 27599
*Corresponding author
Contact: struben@em-lyon.com, https://orcid.org/0000-0003-3289-7951 (JS); b.lee@mbs.edu,

https://orcid.org/0000-0002-2043-6827 (BHL); cbingham@unc.edu (CBB)

Received: April 30, 2019
Revised: November 20, 2019; March 3, 2020
Accepted: March 14, 2020
Published Online in Articles in Advance:
August 4, 2020

https://doi.org/10.1287/stsc.2020.0105

Copyright: © 2020 The Author(s)

Abstract. Collective action is critical for successful market formation. However, relatively
little is known about how and under what conditions actors overcome collective action
problems to successfully form new markets. Using the benefits of simulation methods, we
uncover how collective action problems result from actor resource allocation decisions
interacting with each other and how the severity of these problems depends on central
market- and actor-related characteristics. Specifically, we show that collective action
problems occurwhen actors undervalue the benefits of market-oriented resource allocation
and when actors contribute resources that are imperfectly substitutable. Furthermore, we
show that collective action problems occur when actors are embedded in networks with
others sharing a similar role in market formation. Collectively, our findings contribute new
insights to organization theory regarding collective action and market formation and to
strategy on value creation and strategic decision making regarding resource allocation.
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Introduction
New market formation is critical for innovation,
growth, and societal progress, and scholars in-
creasingly recognize the central role of collective
action in this process (Hannah and Eisenhardt 2018,
Lee et al. 2018). Collective action can be defined as any
action aimed at the construction of some collective
good (Marwell and Oliver 1993). Yet, although much
is known about collective action, less is known about
the nature of collective action problems that arise
during market formation. Collective action problems
occur when actors refrain from allocating resources
that are necessary for the construction of a collective
good, even when a majority has an interest in its de-
velopment. Collective action problems can be miti-
gated when actors are willing to collaborate and when
they have confidence that others will reciprocate and
repeat such actions on similar principles (Ostrom 1998).
However, during early market formation, achieving
such reciprocity is challenging because actors often
do not know each other, may fulfill distinct roles, and
cannot anticipate others’ efforts.

Although work in organization theory acknowledges
that collective action is critical for successful market
emergence (Rao et al. 2000, Lounsbury et al. 2003, Sine
and Lee 2009), much of this literature either takes for
granted the existence of a shared collective rationale
for action (Carroll and Swaminathan 2000, Lounsbury
et al. 2003, Greve et al. 2006,Wry et al. 2011) or focuses
on the role of social movements in facilitating mar-
ket formation (Hiatt et al. 2009, Sine and Lee 2009,
Pacheco et al. 2014, Durand and Georgallis 2018). As a
result, little is known about how market actors use their
resources to overcome both subtle and significant collective
action problems related to market formation (but see Van
De Ven 1993, Lee et al. 2018). Furthermore, given that
the bulk of these studies are idiosyncratic case studies
of successful instances of market formation, they are
burdened with selection bias and lack the general-
izability necessary to articulate a broader range of col-
lective action problems associated with market forma-
tion. Consequently, questions regarding how resource
allocation decisions by independently operating actors
impact these problems remain unanswered.
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The strategy literature, by contrast, deliberately
focuses on resource allocation. It highlights the charac-
teristics of strategic resources (i.e., valuable, rare, inim-
itable, or nonsubstitutable) (Wernerfelt 1984, Barney
1991, Peteraf 1993) and how actors can deploy and
leverage these to gain competitive advantage (Bingham
and Eisenhardt 2008). Although this literature makes
important contributions to understanding resource
allocation, the focus is primarily on firms operating in
existing markets and therefore, assumes the existence
of established and recognized markets, competitive
rivals, consumer demand, and articulated strategies.
Such assumptions pervade extant strategic manage-
ment scholarship, with the environment of a firm
generally conceptualized as “an exogenous selection
regime that determines the profitability of firms’
strategic choices, and penalizes the least fit organi-
zations” (Gavetti et al. 2017, p. 195). Consequently,
most of the extant strategic management literature
conceptualizes firm action as responsive to environ-
mental change rather than precipitating it.

A few scholars address this gap by showing how
individual firms may shape new markets by allo-
cating resources to particular activities that define the
competitive landscape or establish industry bound-
aries (Santos and Eisenhardt 2009, Gavetti et al. 2017,
Pontikes 2018). However, this literature largely glosses
over the fact that the successful formation of many
markets tends to require resource contributions be-
yond those of a single actor. Such omission is note-
worthy because the absence of collective action neg-
atively impacts not only individual actors but also,
market formation prospects. For example, the devel-
opment of a global market for mobile payments re-
quired multiple and distinct contributions from many
actors. Given disagreement over what market infra-
structure to build and how to build it, critical players
withheld resource allocation, despite the existence
of readily usable technology and demonstrated con-
sumer interest. As a result, the players fell into a “vicious
cycle of resource allocation deferment” (Ozcan and
Santos 2015, p. 1487), which led to the failure of a
global mobile payments market.

Taken together, organization theory and strategy
literatures suggest that, in the context of new market
formation, resource allocation on the part of actors
plays a powerful yet understudied role. Specifically,
questions about how actors’ focus on allocating re-
sources to the development of their own firm and/
or to the development of market infrastructure1

impacts market formation are unanswered. Further-
more, the conditions that shape these resource alloca-
tion decisions are not well understood. For exam-
ple, what impact does the relative value of resources
that contribute to developing market infrastructure

(versus one’s firm) have on resource allocation deci-
sions and collective outcomes? How should actors
allocate resources when their resources are more
or less substitutable for those of others? How does
heterogeneity in resource allocations affect these
outcomes? How does a firm’s ability to anticipate the
resource allocations of others impact both individual
and collective resource allocation levels? To what
extent does competitive pressure affect early stages of
market formation? Such questions are important both
practically and theoretically.
From a practical perspective, if specific resource

allocation decisions or market- and actor-related char-
acteristics facilitate market formation, whereas others
prevent it, our findings have immediate implications
for executives and entrepreneurs operating in nascent
industries. From a theoretical perspective, a lack of
understanding about collective action problems is
consequential because the concept of collective action
is central in organization studies and frequently in-
voked but without detailed understanding of how it
is achieved and what might prevent its realization.
Overall, research on collective action problems during
market formation is both critical and critically un-
derdeveloped. Our core contribution is to establish
collective action problems as a useful construct and
focus in market formation research.
In this paper, we rely on simulation methods be-

cause they are particularly useful when some theory
exists on the subject but where the underlying logic
and internal validity of the theory are limited (Davis
et al. 2009). Simulation is also particularly well suited
for a phenomenon, likemarket formation, thatmay be
nonlinear (Rudolph and Repenning 2002) and when
theoretical refinement requires consideration of in-
teractions between constructs (Zott 2003). Given that
theory on collective action problems in market for-
mation exists but is underdeveloped, further elabo-
ration of its assumptions through such experimen-
tation is fruitful. Finally, simulation is particularly
helpful for research questions that entail longitudinal
process phenomena like ours, where empirical data
over an extended period of time may be difficult to
gather and assess (Davis et al. 2007). For example,
simulation enables us to more precisely explore the
impact of resource characteristics and competitive
pressures on collective action thresholds that may be
difficult to assess in actual environments.
The results from our study contribute to the liter-

ature in four ways. First, we show that, in new
markets where formation depends heavily on the
building of market infrastructure, actors tend to al-
locate private-oriented resources rather than market-
oriented resources. This bias toward investing in firm
capabilities instead of market infrastructure leads to
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collective action problems and runs counter to re-
search in strategy on new markets that advocates
building private resources to get big fast (Schilling
2002, Santos and Eisenhardt 2009). Second, we find
that, when resources are less substitutable, there is
greater likelihood of collective action problems. This
is an important finding because prevailing theory on
collective action assumes that contributions across
actors are highly substitutable, yetmany newmarkets
require resources that exhibit low substitutability.
Third, our results suggest a nuanced impact of re-
source heterogeneity on collective action problems.
Although existing literature maintains that resource
heterogeneity reduces collective action problems, our
results show that, when actors make allocation de-
cisions about resources that involve low substitut-
ability, resource heterogeneity actually increases (rather
than reduces) collective action problems. Fourth, our
simulation study opens the black box of how actor
decision making and perceptions shape collective ac-
tion problems in new market settings. Specifically,
we examine the role of actors’ anticipation of others’
contributions and of competitive pressure on collec-
tive action. Our findings also advance existing theory
by showing that, when actors are embedded in net-
works with others occupying the same role in the new
market, their anticipation of others’ allocations may
exacerbate collective action problems. Collectively,
the results from our study have important implica-
tions for both organization theory and strategy.

Collective Action Problems During
Market Formation
Duringmarket formation, actors face significant supply-
side and demand-side uncertainty regarding their in-
dividual prospects as well as those of the market as
a whole (Agarwal et al. 2017, Lee et al. 2018). Actors
in seeking stable, repeated, and valuable exchange
allocate resources in new markets. In turn, if their
resource allocation enables them to create valuable
outputs and capture value, this market formation
uncertainty may decrease. Although actors generally
focus on their own prospects and therefore, seek to
develop their own private capabilities in the new
market, actors’ outcomes also depend on the presence
of nonprivate, market-related infrastructure, such as
agreed-on categories, legitimacy of offerings, product
prototypes, norms of exchange, property rights, or
technology standards that guide and stabilize transac-
tions and enable ongoing investment (Lee et al. 2018).
Many newmarkets reflect situations in which market
infrastructure is lacking or ineffective in mitigating
market formation uncertainty (Santos and Eisenhardt
2009). Market infrastructure is critical for the ability of
actors to extract value from their private capabilities,

and it is, therefore, crucial for successful market for-
mation. However, it is rare that market infrastructure
results from the efforts of a single actor. It typically
requires resource contributions from different actors
who engage in intentional,2 market-oriented (rather
than private-oriented) efforts.
Because successful market infrastructure develop-

ment generally requires collective action and because
it benefits most actors (although to different degrees),
we conceptualize market infrastructure as a collective
good. The decisions of whether and how to allocate
market-oriented resources are, therefore, tied to col-
lective action problems. During market formation,
uncertainty about whether sufficient resources will
accrue for the market to form creates a potential
startup collective action problem (Marwell andOliver
1993). This collective action problem occurs when
actors that face uncertainty about the resources re-
quired for their market to succeed decide to withhold
contributions because with an underdeveloped col-
lective good, they do not perceive that their indi-
vidual efforts create value (Marwell and Oliver 1993).
Figure 1 shows our conceptual model of collective

action during market formation and constitutes the
basis for our simulation. The core of the model con-
sists of two feedback loops involving resource allo-
cation (Figure 1, left side), value creation (Figure 1,
right side), and perceived benefits (Figure 1, top).
Resource allocation involves decisions about private-
and market-oriented resource allocations. Private-
oriented resources combine with market-oriented re-
sources to create actor-specific value. The degree of
value that is created influences actors’ perception of
the benefits from allocating resources and informs
their subsequent resource allocation decisions. Dur-
ing market formation, these feedback loops can be
self-reinforcing. They may work in a virtuous direc-
tion that leads to market formation or in a vicious one
that results in the market failing to form. For a market
to form, collective efforts must accumulate in a way
that the market becomes sufficiently attractive so that
actors will contribute more resources (both private
and market oriented). However, if these feedback
loops operate in a vicious direction, then resource al-
locations remain low or dwindle to the point that the
market fails to form. This means that resources must
surpass a collective action threshold (Zimmerman
and Zeitz 2002, Soublière and Gehman 2019) for the
market to form (illustrated in Figure 1, right panel). In
other words, the collective action threshold is the
level of resources above which actors perceive it
beneficial to continue to allocate additional resources
and that sustains the ongoing functioning of the
market. If this level of resources is not achieved, then
the market fails to form. Collective action problems
during market formation are more likely to arise
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when individual actors perceive limited benefits from
developing early market infrastructure. Because actors
also need to capture private value, their decisions re-
volve not only around how much to allocate but also,
around what share of resources to allocate privately
versus to the market. These decisions about allocat-
ing private-oriented (versusmarket-oriented) resources
have a large effect on the collective action threshold.

Although the allocation of resources (and how
those allocations are split between private- and market-
oriented efforts) is critical for successful market for-
mation, its efficacy in facilitating market formation
is conditional on the presence of other market- and
actor-related characteristics that influence collective
action dynamics (Lee et al. 2018). We explain each
in turn.

Market-Related Characteristics
Market-related characteristics influence collective action
problems. Extant literature (Marwell and Oliver 1993,
Gurses and Ozcan 2015, Lee et al. 2018, Soublière
and Gehman 2019) suggests that returns to contri-
butions, degree of collective benefits, and degree of
resource substitutability influence value creation, and

they may be particularly important in shaping col-
lective action in newmarkets (Figure 1,market-related
characteristics).

Returns to Contributions. Collective action problems
depend on the returns to contributions during early
market formation (Marwell and Oliver 1993). Many
efforts in new market settings provide few early
returns to contributions, with returns from contri-
butions increasing as additional resources are con-
tributed. This holds true for both private-oriented
efforts (e.g., early-stage product research and de-
velopment) and market-oriented efforts (e.g., legiti-
mation of a new product category). However, after
they begin to accumulate, subsequent resources help
overcome initial resistance in new markets because
they make it easier and less risky for all actors to
generate working products or to build legitimacy.
Such early market formation situations character-
ized by low but increasing returns to contributions
give rise to startup collective action problems because
they increase the level of resources beyond which
actors perceive allocations to be beneficial (Marwell
and Oliver 1993). The presence of increasing returns

Figure 1. Overview of the Market Formation Process (Left Panel) and of the Collective Action Threshold (Right Panel)
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suggests that a collective action problem can be
overcome after contributions accumulate and returns
to individual contributions are sufficiently high that
actors believe that the market will succeed and be-
come more eager to allocate additional resources.

Degree of Collective Benefits. How and how much
one’s resource allocations benefit others influence
collective action problems (Marwell andOliver 1993).
The nature of collective goods means that benefits
from resources are shared across actors. In contrast
to more commonly cited instances of collective ac-
tion, such as strikes and social movement mobiliza-
tion, market formation settings are more complex.
In market formation settings, although spillovers are
important, actors also allocate resources that have
private benefits. In fact, market actors often focus on
such private resources to address the well-known
collective action problem of freeriding. Freeriding
occurs when the benefits of contributing actors spill
over to noncontributing actors (Olson 1965). An actor
may mitigate freeriding from spillovers by obtaining
intellectual property protection (Arrow 1962), de-
veloping tacit knowledge (Argote and Ingram 2000),
leveraging scale economies from assets (Teece 1986),
or achieving network effects (Katz and Shapiro 1994).
However, given the uncertainties that actors face
during early market formation, these mitigating ac-
tions may be premature because value creation pos-
sibilities are often still ambiguous and therefore, less
knowable. As a result, spillovers may be especially
prevalent during early market formation (Lee et al.
2018, Soublière and Gehman 2019). We refer to these
spillovers from actors’ efforts as the degree of col-
lective benefits in a market. The degree of collective
benefits is a double-edged sword. High collective
benefits imply that multiple actors can contribute to
and benefit from building market infrastructure by
focusing on market-oriented contributions. How-
ever, market-oriented contributions may also sup-
press the ability of individual actors to capture private
value. Consequently, actors may be less likely to al-
locate resources.

Degree of Resource Substitutability. Another impor-
tant market-related characteristic affecting collective
action problems is the substitutability of actors’ con-
tributions. High substitutability means that neither
the particular combination nor the sequence of con-
tributions are critical for market formation. Research
on collective action assumes that contributions to
collective action efforts are perfectly substitutable
(Granovetter 1978, Marwell and Oliver 1993). For
situations such as strikes and social movements, this
may be true, and in some market formation contexts,
substitutability may be high. For example, sustained

advertising and education efforts by any actor can
increase the legitimacy and awareness of a new
product category. However, assumptions of perfect
substitutability are generally not realistic for market
formation where contributions can play a very spe-
cific role or are sequence dependent (Monge et al.
1998, Gurses and Ozcan 2015, Lee et al. 2018). For
example, market formation may require multiple
distinct and ordered contributions from actors to
organize a market (Garud and Karnoe 2003, Weber
et al. 2008), to induce compatibility between distinct
products within a value chain (David and Greenstein
1990), to mobilize actors to support a common tech-
nology (Garud et al. 2002), or to jointly invest in com-
plementary technologies (Adner and Kapoor 2010,
Moeen and Agarwal 2017). When market formation
requires actors to make distinct contributions, actors
must coordinate to ensure that contributions align.
Coordination costs may be higher, whereas perceived
benefits from efforts may be lower in cases where
there are strong needs for alignment across different
contributions to market infrastructure (Ansari and
Garud 2009).

Actor-Related Characteristics
In addition to market-related characteristics, actor-
related characteristics influence collective action prob-
lems during market formation. The literature (Marwell
and Oliver 1993, Hannah and Eisenhardt 2018, Lee
et al. 2018) suggests that actor heterogeneity, actor
ability to anticipate resource allocation by others,
and competitive pressure influence perceived bene-
fits and resource allocation, and therefore, they in-
fluence collective action thresholds (see Figure 1,
upper left).

Actor Heterogeneity. Actor heterogeneity is manifest
in individually held attributes. Such heterogeneity
can exist in actors’ interests or motivation (Georgallis
and Lee 2020) or in their resource endowments
(Marwell and Oliver 1993). Actor heterogeneity in-
fluences collective action problems because it creates
unevenness in the benefit that actors perceive in com-
mitting additional resources (Olson 1965, Granovetter
1978, Oliver et al. 1985, Marwell and Oliver 1993).
This, in turn, alters the accumulation of total re-
sources and through that, collective action thresh-
olds. For example, initial allocations made by a few
early actors for different reasons (e.g., intrinsic in-
terest, privileged information, or access to capital)
may reduce the risk for other actors because early
actors lower the thresholds for later actors to par-
ticipate. For example, pioneering organic producers
made significant investments into early market in-
frastructure in the organic food market by develop-
ing certification standards and procedures with little
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initial return. This, in turn, motivatedmore risk-averse
actors to enter the market (Lee et al. 2017). As more
actors participate, a self-reinforcing cycle is set in
motion. The absence of such heterogeneity can stall
collective action and prevent markets from forming
(Granovetter 1978).

Actor Ability to Anticipate. Market formation is af-
fected by actors’ ability to anticipate the effect of
others’ efforts. Because future allocations by other
actors affectmarket infrastructure, they also influence
each actor’s future gains (Beckert 1996). Considering
the extent to which actors may anticipate the actions
of others is important. If actors cannot determine
whether others will allocate resources, they will be
less likely to allocate those themselves, leading to
a collective action problem. However, actors rarely
have the capacity to scan the entire landscape and
learn about the efforts and actions of all actors. Actors’
relational ties with other actors participating in the
market can mitigate this uncertainty regarding the
potential contributions of others. Ties serve as con-
duits for learning about others’ identities and inten-
tions and therefore, about their likely future contri-
butions (Coleman 1990, Ibarra et al. 2005). Thus, the
ability of actors to anticipate depends on the social
environment in which they operate and is strength-
ened when they have previous ties to and experience
with one another (Van De Ven 1993). Consequently,
network ties shape anticipation, which impacts col-
lective action problems.

Competitive Pressure. Competition during market
formation is often overlooked in strategy research
because rivals are not always identifiable, consumer
demand is limited, and producers often work together
to legitimate a newmarket (Carroll and Swaminathan
2000, Navis and Glynn 2010). Nevertheless, compe-
tition may shape collective action problems during
market formation by inducing market participants
to take actions to prevent others from benefiting from
the contributions that they make to develop the market
(Helfat and Lieberman 2002, Santos and Eisenhardt
2009), such as obtaining intellectual property protec-
tion to exclude others from appropriating value from
their efforts (Arrow 1962, Peteraf 1993). Although
such pressure leads to increased resource allocations
among competing actors, in early markets, such ex-
clusionary actions in response to perceived compet-
itive pressure may partially or severely limit contri-
butions to market infrastructure, thus reducing value
creation. Likewise, competition between actors ful-
filling similar roles implies that actors can capture
less value from the resources that they allocate.
Both reduce perceived benefits from future resource

allocations and may, therefore, increase collective
action problems.

A Model of Collective Action Problems
During Market Formation
To formally analyze collective action problems in mar-
ket formation, we develop a computational model. We
rely on the system dynamics simulation methodology
(i.e., using differential equation modeling and contin-
uous time simulation) because this approach is espe-
cially helpful for examining questions, like our question,
that involve complex causality and timing (Davis et al.
2007). Furthermore, system dynamics is well suited
for modeling behavioral decision making and for
exploring the conditions that lead to tipping points,
such as collective action thresholds.
In our model, a pool ofN actors enters themarket at

time 0, with each actor coming equipped with initial
resources (reflecting one’s initial interest/motivation/
endowments). Actors then make ongoing resource
allocation decisions by assessing how additional re-
sources impact their ability to create value. If actors
perceive that allocating additional resources yields
positive benefits, they will do so. By allocating addi-
tional resources, individual actors may also create
general value for others actors because some of their re-
sources, within one of M resource types (or actor roles)
also become embodied in the market infrastructure.
We model collective action problems in line with

the conceptual description as a collective action thresh-
old R*

0, the minimum amount of resources that need
to have accumulated before actors perceive it to
be beneficial to allocate more resources. In other
words, after the collective action threshold is reached,
feedback loops 1 and 2 in Figure 1 work in a virtu-
ous way.
We now operationalize this process, which is

depicted at high level in Figure 1, starting with re-
source allocation (Figure 1, left side) and rotating
counterclockwise to value creation (Figure 1, right
side) and then, to perceived benefits (Figure 1, top).
We describe the full working of the model here. In
addition, the online appendix contains a table listing
all equations in the same logical order of our discus-
sion as well as a figure visualizing how all model vari-
ables relate to each other (see Online Appendix A.I.1).

Resource Allocation
The left side of Figure 1 depicts resource allocations
that actors make as they try to create value for them-
selves. Our model variables and their relations capture
how “private-oriented” or “market-oriented” allo-
cations are based on actors’ perceived benefit of al-
locating additional resources. Because existing re-
sources cannot be changed immediately, resources are
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modeled as a stock variable. Furthermore, givenmarket
formation uncertainty, actors allocate resources in-
crementally using an anchoring and adjustment
heuristic. The current level of resources forms the
anchor, which is then adjusted in response to per-
ceived benefits. Key parameters that affect resource
allocation outcomes are the percentage of privately
oriented resources (versus market oriented) as well as
actor heterogeneity in initial resources.

Formally, at any point in time t, actor i ∈N adjusts
resourcesRi,a, a∈ {private,market}, to a desired amount
DRi,a, over adjustment time τ:

dRi,a/dt � (DRi,a − Ri,a)/τ. (1)

The desired amount of resources DRi,a equals a share
of the total desired resources RDi indicated by pa-
rameter γ, the percentage of resources allocated pri-
vately. Thus, DRi,private � γ ·DRi (whereas DRi,market �
(1 − γ) ·DRi). The parameter γ captures actors’ ten-
dency to allocate resources privately (versus to the
market) and is a central independent variable in our
analysis. Desired resources for actor i are anchored
to i’s current total resources Ri but adjusted based on
perceived benefits PBi. Using a linear relation to
capture the influence of perceived benefits, we get

DRi � (1 + β ·PBi) ·Ri, (2)

where Ri � Ri,private + Ri,market and β is the Sensitivity
to perceived benefits. This sensitivity parameter cap-
tures the extent to which actors have confidence
that their resource allocations will lead to market
formation such that they are more willing to allocate
resources given perceived benefits. Equations (1)
and (2) constitute a hill-climbing heuristic in which
actors expand (contract) allocated resources as long as
perceived benefits are positive (negative).

Finally, our modeling of resource allocation in-
corporates actors’ initial interests,motivation, and/or
resource endowments (resources at time 0). Actors’
initial resources across private- or market-oriented allo-
cations R0i,a equal a share of their total initial resources
R0i, with shares indicated by parameter γ, in the same
way as shown. Actors’ total initial resources are set
exogenously within the simulation and drawn from a
left-truncated normal distribution with average initial
resources R0 (R0≥ 0) and variance σ2, R0i � f (R0, σ).
Here, parameter σ represents heterogeneity across
actors’ initial resources.

Value Creation
The right side of Figure 1 depicts value creation. Con-
sistent with other collective action models (Granovetter
1978, Marwell and Oliver 1993), we use a production
function to transform actors’ resources into value-
creating outputs. In the case of market formation,

the inputs into the production function involve both
private- and market-oriented resources from differ-
ent actors. Although privately oriented resources do
not spill over to other actors, market-oriented re-
sources do spill over because their outputs contribute
to market infrastructure. Market infrastructure, in
turn, contributes value for each actor. The three
market-related characteristics (returns to contributions,
degree of collective benefits, and degree of resource
substitutability) shape value creation outcomes.
The value production function, which results in

value creation Vi for actors, has two resource-related
inputs: private resource outputs POi that result from
one’s own private resources and market infrastruc-
ture MI that results from market-oriented allocations
that spill over across actors. Value creation forms a
nonlinear sum of these two inputs conditioned by two
market-related characteristics. First, the degree to
which market-oriented resources are more or less
valuable than one’s private resources is captured by
the degree of collective benefits, parameter µ. Second,
the importance of different types of resources for
value creation is captured by the degree of resource
substitutability parameter ρ. Then, with v0 being the
unit value of resource outputs, value creation Vi equals

Vi � v0 · 1 − µ′( )
·POρ

i + µ′ ·MIρ
[ ]1/ρ, (3)

where µ′ captures the relative unit value of private
resource outputs versus market infrastructure.3 The
degree of resource substitutability parameter ρmay take
any value smaller or equal to one. When ρ = 1, re-
sources are highly substitutable, with all resource
outputs (private and market oriented) being line-
arly additive with one another (consistent with as-
sumptions of classic collective action models). Empiri-
cally, a large range of potential values for parameter ρ
exists, including values smaller than zero, which im-
ply resource complementarity. However, even when
part of the market infrastructure depends on multi-
ple critical and unique resources, many resources are
generic (e.g., the internet or road infrastructure) or
are already in place when a market is being estab-
lished. Therefore, low substitutability with values of ρ
close to zero provides a useful lower bound. Milgrom
and Roberts (1995) suggest a similar range within
manufacturing contexts.
The private resource outputs POi scale with an ac-

tor’s private-oriented resources Ri,private depending
on the returns to contributions exponent η (the final
market-related characteristic affecting value cre-
ation). Thus,

POi � Ri,private
η. (4)

A value of the returns to contributions parame-
ter η greater than one implies that the higher the
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current resources, the more valuable subsequent re-
source allocations become.

The derivation of market infrastructure MI in-
volves several steps. First, market infrastructure ag-
gregates market-related resource outputs, MOm, across
M different resource types. Because they are poten-
tially imperfectly substitutable, we formalize this like
Equation (3):MI � [∑mMOρ

m]1/ρ. Furthermore, similar
to private-oriented resource outputs (Equation (4)),
market-oriented outputs scale with total market-
oriented resources TRm depending on the returns to
contributions exponent η; thus, MOm � TRη

m. Finally,
total market-oriented resources TRm captures normal-
ized market-oriented resources Ri,market from each of
n ≡ N/M actors within actor role m. Because within-
role resources are highly substitutable for one an-
other, these resources are linearly additive: TRm �
(1/n)∑i∈mRi,market.4

Perceived Benefits
The top of Figure 1 depicts perceived benefits from
allocating resources. Actors’ expected benefits from
allocating resources depend on value creation Vi.
Because of market formation uncertainty, actors in
our model cannot assess the long-term consequences
of market developments. Additionally, they cannot
anticipate what other actors are likely to do (at least in
the base model). Furthermore, in the base model,
there are no competitive interactions. Therefore, the
value that an actor may capture is equal to the value
that it creates. As a whole, our model assumes that
actors determine whether allocating additional re-
sources improves or reduces the value that they may
create and capture given the present market infra-
structure. Actors do this by assessing the marginal
benefit of resource allocation (in terms of value cre-
ation). We operationalize this through the derivative
of actor i’s net gains with respect to actor i’s total
resources Ri and net gains being value creation Viminus
the cost of allocated resources Ri. Then, letting unit
costs be normalized to 1, perceived benefits of allocating
resources PBi equal

PBi � dVi/dRi − 1. (5)

Deriving marginal value creation, dVi/dRi is a technical
exercise (see Online Appendix A.I.2) that produces an
expression that can be written as the multiplication of
“value contribution share” σvi and the “relative value
creation” VCi:

dVi/dRi � σvi ·VCi. (6)

The first component of marginal value creation is

value contribution share σvi ≡ ((1−µ′) ·POρ

i +µ′ ·σmiMOρ
m ,)

((1−µ′) ·POρ

i +µ′ ·
∑

mMOρ
m), with

σmi ≡ Ri,market/(n ·TRm) being actor i’s relative within-

role resource contribution. σvi is the ratio of the actor’s
direct resourceoutputs to thosewhen takingoutput from
all actors into account. The second component, relative
value creation VCi ≡ ηVi/Ri, represents actor i’s value
creation relative to current resources.
Our model thus allows actors to anticipate the

varying impact of their own near-future allocations to
their own net gains. The benefits that actors receive
from resource allocations depend on benefits from
market-oriented resources as well as benefits from their
private-oriented resources. If actors realize that market-
oriented resources affect their gains, their assessment
of marginal benefits involves knowing how the
market infrastructure changes as they adjust resource
allocations. For example, a producer in a new product
market will likely determine that educating con-
sumers is an effective way to build demand for the
product category when consumer familiarity is very
low and when it has products available for sale.
However, if consumers are familiar with the new
product, the media already highlight its merits, and
few other competing products are available, this
producer will expend little effort in educating con-
sumers. Finally, in our model, a returns to contribution
parameter η greater (smaller) than one implies that, as
overall resources grow, actors are more (less) willing
to allocate resources. This is because actors see that
value creation grows faster (slower) than resources
(see thedefinitionofvalue creationVCi). Hence,perceived
benefits increase (decrease) with resources allocated.
We use the model formulation described to ex-

amine collective action thresholds during market
formation. Consistent with simulation methods, we
then alter some of the base model assumptions to
experiment and extend theory (Davis et al. 2007).
Specifically, we explore the role of the two remaining
actor-related characteristics that did not appear in the
base model: anticipation of resource allocation by others
and competitive pressure.

Analysis
The key output variable for our analysis is collec-
tive action threshold, R*

0. We first examine collective
action thresholds in a set of baseline simulations
(Figure 2). In this simulation, because a value of the
returns to contribution parameter η greater (smaller)
than one implies that perceived benefits increase
(decrease) with resources allocated, this parameter
is critical for the potential existence of a collective
action threshold. Because our analysis focuses on
such market formation situations, we set this value
at η � 1.5, which we hold constant throughout the
analysis. A second condition for the existence of a
collective action problem (rather than merely a market
formation problem) is a sufficient degree of collective
benefits. To achieve this in our baseline simulations,
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we set the degree of collective benefits to µ � 0.5. We
assume perfect resource substitutability (ρ � 1) and
zero heterogeneity in initial resources (σ � 0; there-
fore, we also omit actor indices i). (For all parameter
settings, see Table 1.)

In Figure 2, each line represents a separate over-
time simulation of actors’ resources R (vertical axis),
with time ranging from 0 to 60 (right axis). Across
these simulations,we gradually increase actors’ initial
resources allocated R0 (left axis) ranging from zero
(bottom simulation) to one (top simulation). (Although
R0 can take any value greater than or equal to zero, we
limit this to one in Figure 2 for visual purposes.)
Figure 2 shows that, for low initial resources allo-
cated, actors reduce resources over time and that the
market does not form (all simulations with R0≤ 0.45).
Actors reduce resources because when initial re-
sources are low, perceived benefits are negative. By
contrast, for sufficiently high initial resources allo-
cated (all simulations with R0≥ 0.475), markets suc-
cessfully form because actors increasingly allocate
resources. When markets successfully form, actors
allocate additional resources given that initial re-
sources are high enough that perceived benefits are
positive. The collective action threshold R*

0 is the lowest
level of initial resources allocated R0 at which the
market forms. (Formally, R*

0 � min : dR/dt > 0.) By

extension, this is the value directly above the highest
resource level at which the market does not form.
From the graph, we can see that the collective action
threshold R*

0 falls between 0.425 and 0.475.5

More generally, increasing returns to contributions
and high degree of collective benefits form necessary
conditions for the existence of a collective action
threshold. Low early but increasing returns to con-
tributions ensure the need for multiple contributions
before actors experience benefits. This means that the
feedback loops of Figure 1 may act in either a vicious
way (low resource allocations leading to low value
creation, low perceived benefits, and therefore, fewer
subsequent resource allocations) or a virtuous way
(sufficiently high resource allocations leading to high
value creation, high perceived benefits, and therefore,
more subsequent resource allocations). A sufficiently
high degree of collective benefits implies that over-
coming such a resource allocation threshold involves
the building of market infrastructure. Therefore, to
overcome the threshold, different actors need to al-
locate resources. Because in early-stage market for-
mation, initial resources allocated tend to be low,
the collective action threshold represents the chal-
lenge that actors face absent coordination. When
analyzing how different parameters affect collec-
tive action problems in the remainder of the paper,

Figure 2. Over-Time Simulations of Resources for Different Values of Initial Resource Allocated
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rather than presenting results in the form of Figure 2
by showing multiple simulations over time with dif-
ferent initial conditions, we simply report the key out-
come being the derived collective action threshold
value R*

0.
In what follows, we perform three experiments

to identify what factors affect the collective action
threshold. In experiment 1, we explore how actors’
resource allocation decisions affect collective action
problems. In experiments 2 and 3, we focus on im-
portant theory-driven, actor-related characteristics
that moderate collective action problems. In exper-
iment 2, we examine the role of heterogeneity in
actors’ initial allocations because heterogeneity is
claimed to reduce collective action problems. In ex-
periment 3, we relax assumptions about actors’ per-
ceptions of other actors. We first consider the impact
of actors’ ability to anticipate others’ resource allo-
cations to the market infrastructure, and then, we
consider implications of when actors partially com-
pete with one another within their respective roles.

Experiment 1: Private- vs. Market-Oriented
Resource Allocation
In the first experiment, we examine how actor re-
source allocation decisions influence the existence of
collective action problems. We explore how the de-
gree of collective benefits and the degree of substi-
tutability interact with resource allocation decisions
to affect collective action thresholds. In new markets,
actors can choose to allocate resources that contribute
privately, or they can allocate resources that develop
market infrastructure (or some combination of the
two). We provide a comparative baseline to ensure
that the difficulty of market formation arises from
collective action problems rather than from value
creation problems owing to unfavorable conditions
generally. To do so, we compare the results from
resource allocation choices by multiple independently
operating actors with resource allocation choices by one
integrated actor singlehandedly building the market.
In both cases, all actors knowingly capture all value
from the existing market infrastructure. The integrated
actor has the same resource allocation possibilities as
the independent actors do collectively. Likewise, in-
dependent actors and the integrated actor all face un-
certainty about whether their efforts will succeed, and
therefore, all act basedon the sameheuristic centered on
the marginal benefit of allocating resources. However,
what is different between multiple independent actors
and a single integrated actor is that the actors’ goals and
information differ across the two cases. Whereas the
multiple independently operating actors allocate re-
sources based on the expected benefit to their private
value, the single integrated actor cares about creating
the market because it will capture all of the value

generated from its creation and ongoing functioning.
Furthermore, the integrated actor considers the benefits
from all spillovers of market-oriented resource contri-
butions because the integrated actor has control over
all resource types. Given this difference, the integrated
actor always produces a better or at least equal out-
come for market formation.
To provide intuition for this first experiment, we

offer a stylized example. Recall that for this simula-
tion we assume high resource substitutability (ρ = 1).
Therefore, consider a market formation situation in
which the market formation challenge involves build-
ing product category legitimacy. Increasing returns to
contributions implies that resource allocation becomes
more favorable as resources accumulate. The impera-
tive to promote and legitimize a new product category
is well established in the literature, with examples
ranging from the minivan (Rosa et al. 1999) to satellite
radio (Navis and Glynn 2010) to modern Indian art
(Khaire andWadhwani 2010). In such markets, a firm
could allocate resources to raise awareness and le-
gitimacy of the overall category through education
efforts, or it could allocate resources tomore privately
oriented efforts, like building its ownwithin-category
brand through advertising and promotion (or some
combination of both market- and privately oriented
efforts). We assume that these types of resources are
highly substitutable, meaning that both types of re-
source inputs are valued and can be substituted for
one another at a fixed but not necessarily equal unit
value. Although high substitutability represents an
extreme case in market formation settings, its anal-
ysis is instructive for deriving baseline results con-
sistent with extant theoretical assumptions (Davis
et al. 2007) and to contrast those with situations of
low substitutability.
Figure 3 illustrates the key results from this first

analysis, showing the collective action thresholds for
independently operating actors (left vertical axis) and
the collective action thresholds for an integrated actor
(right vertical axis) as a function of the percentage of
resources privately allocated rather than being market-
oriented (horizontal axis). The threshold levels in-
dicate the degree of difficulty to form the market.
Hence, the higher the threshold, the more difficulty
that actors face in successfully forming the market.
The left (Figure 3(a)) and right (Figure 3(b)) graphs

differ in terms of market infrastructure importance.
Figure 3(a) represents a situation in which the im-
portance of themarket infrastructure to creating actor
value is fairly low, and therefore, the degree of collective
benefits is much lower (µ = 0.1). (For all parameter
settings, see Table 1.) In terms of our stylized ex-
ample, Figure 3 represents a situation where con-
sumers’ understanding of the nature, function, and
purpose of the product is fairly clear and partially

Struben, Lee, and Bingham: Collective Action Problems During Market Formation
Strategy Science, 2020, vol. 5, no. 3, pp. 245–270, © 2020 The Author(s) 255



accepted as legitimate but where consumers may not
be easily persuaded to switch to the new product.
By contrast, Figure 3(b) represents a situation in which
market infrastructure is important to value creation,
and therefore, there is a relatively higher degree
of collective benefits (µ = 0.7), suggesting that con-
sumers do not necessarily view the product category
as legitimate. In such situations, market actors may
have to expend significant resources to educate or
convince consumers about the legitimacy, value, utility,
and/or reliability of the product category itself. For
example, early automobile enthusiasts established races
with the intent to “promote, encourage and stimulate
the invention, development, and perfection and gen-
eral adoption of motor vehicles” (quoted in Rao 1994,
p. 34).

Across both scenarios (Figure 3), the collective action
threshold R*

0 for independent actors tends to be mas-
sively higher than the collective action threshold for
the integrate actor (note that the axis scale for the
independent operating actors is 1,000 times that of
the integrate actor). Where there is a low degree of
collective benefits (Figure 3(a)), the collective action
threshold for independent actors is lowest at 100%
privately allocated resources (blue dot in Figure 3(b)).
For an integrated actor, by contrast, the threshold is
lowest at themarket-oriented resource allocation (red
dot in Figure 3(a)). Where there is a high degree of
collective benefits (Figure 3(b)), independent and in-
tegrated actors both experience the lowest collective
action thresholdwhen 100%of resources are allocated
to the market (both dots in Figure 3(a)).

Although both independent and integrated actors
allocate resources without knowing that the market

will form, the independent actors lack important infor-
mation about the collective value creation occurring
across all actors. The integrated actors’ threshold is
much lower across Figure 3 because it realizes the
spillover benefit across all resource contributions (not
just one, like independent actors) and because these
spillovers contribute to market value creation. More-
over, independent actors’ undervaluation of market-
oriented resource allocation leads them to favor
private-oriented resource allocation.6 For this reason,
they may favor private-oriented resource allocation,
whereas the integrated actor favors market-oriented
resource allocation (as can be seen in Figure 3(a)).
This allocation bias further increases collective action
thresholds above what they otherwise would have
been because any allocation that does not correspond
with the lowest threshold for the integrated actor
produces value lower than it could be. For example,
if new market creators do not recognize the value
of consumer education and for that reason, consider
only product promotion, they will hesitate to enter
the market because they recognize the limited returns
from product promotion under existing market con-
ditions. By contrast, the integrated actor will allocate
to the market even in a scenario of low degree of
collective benefits where the direct unit value of doing
this is lower than for private resources because the
value of spillovers is still larger. If the degree of collective
benefits becomes smaller, integrated actors would also
favor private resources. At zero collective benefits,
thresholds for integrated and independent actors are
identical. As the degree of collective benefits becomes
larger in Figure 3(b), actors recognize (to a greater
degree than those actors modeled in Figure 3(a)) the

Figure 3. Effect of Percentage of Resources Allocated Privately on Threshold for Independently Operating Actors and
Integrated Actor

Notes. High substitutability (ρ = 1) for (a) low and (b) high collective benefits. Dots represent the lowest threshold. CA, collective action.
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importance of contributing to the development of the
market infrastructure. For example, early automobile
producers likely recognized the limited value of only
investing in advertising for their offering if consumers
were skeptical of the entire product category/technology.
Similarly, investing in the promotion of an Indianmodern
artist would have ostensibly resulted in lower returns
when therewas no recognized category of Indianmodern
art thanwhen that categorywas recognizedandaccepted.
Because in this case, collective benefits are so important
and because independent actors undervalue this, collec-
tive action thresholds are higher.

In summary, Figure 3 highlights several key points
that together add nuance to the existing literature.
First, collective action thresholds depend on the per-
centage of resources allocated privately (versus to the
market). Second, independent actors tend to under-
value market-oriented resources. This results in higher
collective action thresholds and resource misalloca-
tion (favoring private-oriented resources), further in-
creasing collective action thresholds. Collective action
problems are thus more likely in market formation
situations when some market infrastructure is not
already in existence and when actors do not suffi-
ciently take their interdependencies into account.
Given the challenges that these collective action prob-
lems pose for the prospects of market formation, our
results underscore the importance of expanding a
focus beyond firm capability development in na-
scent markets (Helfat and Lieberman 2002) to con-
sider the nature of market-oriented contributions and
the conditions that necessitate such contributions. Col-
lectively, these insights lead us to our first proposition.

Proposition 1. In market formation settings, independent
actors favor private-oriented (versus market-oriented) re-
source allocation, which leads to collective action problems.

Having established this baseline, we now explore
the effect of low resource substitutability. Low re-
source substitutability is a more realistic representa-
tion of market formation situations requiring market
infrastructure buildup than high resource substitut-
ability. For example, consider the market in the United
States for the use of unmanned aircraft systems (UASs)
or drones. Although drones are widely commercially
available, regulation in the United States has hampered
their commercial use and widespread adoption. A
recent study of the regulatory approval process sug-
gested that the Federal Aviation Administration is
too conservative in their approach, concluding that
“[t]here is too little recognition that new technologies
brought into the airspace by UAS could improve the
safety of manned aircraft operations or may mitigate,
if not eliminate, some nonaviation risks” (National
Academies of Sciences, Engineering, and Medicine
2018, p. 2). In other words, the regulatory approval
process is slowing development and use of UASs.
Investing large amounts of time and money into
product research and development cannot compen-
sate for the lack of effort to reform the regulatory
approval process at the FAA. This suggests that re-
source inputs may not easily be substituted for one
another in the development of a new market.
In Figure 4, we show the effect of low substitut-

ability on collective action problems. The collective
action threshold for independent actors in a market set-
ting characterizedbya low degree of resource substitutability

Figure 4. Effect of Percentage of Resources Allocated Privately on Collective Action (CA) Threshold for Low
and High Substitutability

Note. Low substitutability (red line; ρ = 0.1) compared with high substitutability (blue line; ρ = 1) (see also Figure 3).
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(ρ = 0.1) (all other conditions are identical to those
represented in Figure 3(b); see Table 1) is represented
by the red curve in Figure 4. For comparison, we
include the collective action threshold curve for in-
dependent actors in a market characterized by high
degree of resource substitutability (ρ= 1) (the same curve
displayed in Figure 3(b)).

Rather than directly comparing the thresholds of
these two cases, we compare how both collective
action thresholds change as a function of resource
allocation decisions.7 The two collective action thresh-
olds are similar when the percentage of allocated re-
sources is more market oriented (thresholds on the
left in Figure 4) (low private share). The thresholds
begin to diverge markedly after the percentage of
resources privately allocated exceeds 50%. Thereafter,
the collective action threshold under conditions of
low substitutability increases dramatically. This diver-
gence comes from the fact that, under low substitut-
ability, actors must contribute sufficient resources for
the market infrastructure to form. Hence, when actors
allocate mostly private resources, the actors are unable
to create sufficient value, they tend to reduce contri-
butions, and the market does not form. This finding is
consistent with the example given where ever greater
amounts of research and development fail to solve the
slow regulatory approval issue for drones. This finding
strengthens our findings underpinning Proposition 1
because most market formation situations involve
low rather than high substitutability. It is in those
settings that collective action problems are worse.
Thus, we have Proposition 2.

Proposition 2. In market formation settings with low re-
source substitutability, private-oriented (versusmarket-oriented)
resource allocation by independent actors increases collective
action problems.

Experiment 2: Resource Heterogeneity
Generally, resource heterogeneity is considered an im-
portant factor that helps reduce collective action prob-
lems (Granovetter 1978, Oliver et al. 1985, Marwell
and Oliver 1993). To examine this, we manipulate
initial resource allocations across the different actors
(Table 1, experiment 2). In the basemodel, we analyze
the role of resource heterogeneity in initial resource
allocations. Such variation is manifest in interest, moti-
vation, access to capital, previous experience, or risk
aversion. Our analysis is agnostic about the under-
lying source of heterogeneity. We vary initial resource
allocations R0i across actors based on a standard
deviation σ.8

Figure 5 shows collective action thresholds (vertical
axis) as a function of heterogeneity (heterogenity in
initial resources; horizontal axis) for two market situ-
ations: high substitutability (ρ � 0.9; blue lower line)
and low substitutability (red upper line; ρ � 0.1). The

error bars indicate a one-standard deviation range for
the collective action threshold across 20 simulations
for each datapoint. For Figure 5, we use the baseline
simulation settings (Table 1), but results hold across a
wide range of parameter settings.
Figure 5 reveals a considerable difference in the

collective action thresholds between the case of high
substitutability and that of low substitutability under
resource heterogeneity. Consistent with extant the-
ory, we find that, for high substitutability, collective
action thresholds decline with heterogeneity in initial
resource allocations. By contrast, under conditions
of low substitutability, collective action thresholds
increase substantially. The reason for this difference
is that, under low substitutability, each actor expe-
riences a “cost” of misaligned resources across re-
source types. That is, if some inputs are in oversupply
and others are in undersupply, the market infra-
structure provides less value to actors than in the case
of high substitutability. Compare this with the situ-
ation of moderate resources dedicated to educating
consumers about a new product category (high sub-
stitutability). Although more resources are needed to
sufficiently educate the consumer on the utility or
functionality of the product, any market actor could
improve its prospects by making additional alloca-
tions, even when few others have yet undertaken
such effort.
By contrast, consider when actors occupy spe-

cific roles in market settings, such as in the electric
vehicle (EV) market. To be a viable electric vehicle
provider, one needs to build on preexisting efforts
from automotive and battery producers, charging
infrastructure from providers, and dedicated com-
munication technology developments. The market
also benefits from favorable regulation and from non-
governmental organizations and movements that work
with producers to promote and change norms around
the use of the product. Without these elements in
place (or only partially so), few consumers consider EVs,
and those who do experience a low product value.

Figure 5. Effect of Heterogeneity in Initial Resources on
Collective Action (CA) Thresholds

Struben, Lee, and Bingham: Collective Action Problems During Market Formation
258 Strategy Science, 2020, vol. 5, no. 3, pp. 245–270, © 2020 The Author(s)



Under such misaligned market infrastructure, compa-
nies in the market face ambiguous opportunities and
highrisks, resulting in reluctance toallocate the resources
critical to successful market formation. The company
Better Place found itself in this situation around 2010
when it embarked on a mission to rid personal trans-
portation of oil by 2020 (Etzion and Struben 2014).
Better Place proposed a revolutionary businessmodel
built around EVs with a sophisticated charging in-
frastructure that swapped an empty EV battery in just
two minutes. However, because many market com-
ponents were missing, Better Place was unable to
persuade other actors to partner or invest.

Distinct resource allocation decisions facing each
individual actor are also important. Those actors con-
tributing a large share of resources experience greater
contribution misalignment. Under conditions of low
substitutability, actors making large initial resource
allocations may discover that the market infrastruc-
ture is underdeveloped relative to their large amount
of resource allocated. Because high contributors can-
not create the market individually under conditions
of low substitutability, they soon reduce resources,
which increases collective action problems. This is
precisely what happened to Better Place. The com-
pany used all of its cash and filed for bankruptcy
within two years after launch, despite large venture
capital funding and favorable media attention.
Although low contributors may experience a positive

stimulus from this misalignment, this effect is sup-
pressed because of increasing returns to contributions.
In addition, they also experience the general cost of
current infrastructure misalignment.9

Whereas existing literature suggests that hetero-
geneity in initial resource allocations reduces col-
lective action problems (Granovetter 1978, Oliver
et al. 1985, Marwell and Oliver 1993), our model
suggests that, under conditions of low substitut-
ability, heterogeneity in initial resource allocations
can exacerbate (not reduce) collective action prob-
lems because of resourcemisalignment. An important
implication is that early committers may be less likely
to expand their resources under conditions of low
substitutability. Collectively, these arguments lead to
our third proposition.

Proposition 3. In market formation settings with low re-
source substitutability, heterogeneity in actors’ initial re-
source allocations increases resource misalignment, leading
to collective action problems.

Our simulation results regarding heterogeneity
suggest further implications related to resource al-
location. Figure 6 compares collective action thresh-
olds (vertical axis) for high versus low substitutability
(blue versus red lines, respectively) as a function of
the percentage of resources allocated privately (horizon-
tal axis) just as in Figure 4, but Figure 6 shows how
those same curves shift under conditions of resource

Figure 6. Effect of Percentage of Resources Allocated Privately on Collective Action (CA) Thresholds for No and Moderate
Resource Heterogeneity

Notes. Heterogeneity (σ = 2; low substitutability (red dashed line; ρ = 0.1) and high substitutability (blue dashed line; ρ = 1)) compared with
no heterogeneity (see also Figure 4) (low substitutability (red line; ρ = 0.1) and high substitutability (blue line; ρ = 1)). The green arrows indicate
gaps between CA threshold for low and high substitutability at 60% resource allocated private for heterogeneity and for no heterogeneity.
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heterogeneity (σ = 2) represented by the dashed lines
in corresponding colors. Not only does resource
heterogeneity increase the gap between thresholds
under high versus low substitutability, but also, it
does so much more for private resource allocation
(compare the continuous double arrow with the
dashed double arrow at 60% of resources allocated
privately in Figure 6). In fact, under high substitut-
ability, greater percentages of resources allocated
privately now result in the lowest collective action
threshold. Heterogeneity implies that there are some
pioneering actors willing to make high initial re-
source allocations. In the case of high substitut-
ability, those pioneering actors can focus on private
resource allocation because this reinforces their
private value creation and helps overcome the col-
lective action threshold. These results are consistent
with the claim that pioneering firms can shape
markets to their advantage while simultaneously
developing firm-level advantages, such as econo-
mies of scale, scope, or network effects (Gavetti
et al. 2017).

However, under conditions of low substitutability,
pioneers’ value creation depends on others’ contri-
butions. Therefore, a focus on private resource allo-
cation leads to resource misallocation, low marginal
benefits, and underinvestment, ultimately increasing
the collective action threshold. Thus, under condi-
tions of low substitutability and the presence of
pioneering firms engaging in private resource allo-
cation, other actors will follow suit—moving away
from market-oriented resource allocation to aggres-
sively pursue private value creation. Although this
approach lowers the collective action threshold under
conditions of high substitutability, it has the opposite
effect under conditions of low substitutability. The
case of the failed global mobile payments illustrates
this point. The attempt to establish a global mobile
payments market involved established players from
telecommunications and financial services alongwith
many other players that needed to contribute their
particular resources for the market infrastructure to
be established (e.g., handset makers, software de-
velopers, and network providers). Ongoing disagree-
ments between the banks and the mobile operators
(twomajor critical and interdependent actors) resulted
in each withholding their respective contributions
and set off a “vicious cycle of resource allocation
deferment” (Ozcan and Santos 2015, p. 1487). Our
findings and this anecdote are consistent with recent
research that calls for greater attention to emergent
interdependencies and the recognition of low re-
source substitutability in forming markets (Adner
and Kapoor 2010, Hannah and Eisenhardt 2018).
This leads to our fourth proposition, which combines
insights from Propositions 2 and 3.

Proposition 4. In market formation settings with low re-
source substitutability, pioneers favoring private-oriented
resource allocation worsen collective action problems.

Experiment 3: Assumptions About Actors’
Perceived Benefits
In this final experiment, we relax two important as-
sumptions related to perceived benefits: actors’ an-
ticipation of others’ contributions and competitive
pressure.

Actor Anticipation of Resource Allocation by Others.
So far, we have assumed that actors do not consider
the impact of others’ future efforts on market for-
mation when they make resource allocations. How-
ever, the anticipation of additional future resource
allocations by other actors should make it more ap-
pealing for an actor to contribute more resources
because of increasing returns to contributions. Greater
resource allocation reduces other actors’ individual
thresholds, setting in motion a positive feedback of
allocations,which reduces collective action thresholds.
Research suggests that, as social tie density be-

tween actors increases, collective action problems
decrease (Marwell et al. 1988). Intuitively, if actors
can anticipate efforts by others, the independent ac-
tors may collectively behave more like an integrated
actor who controls all resources. However, it is less
clear how the anticipation of resource allocation by
others affects collective action problems when re-
sources are less substitutable. Social networks are
conduits through which information flows and en-
ables actors to better anticipate others’ contributions
(Podolny 2001), and they can influence how uncer-
tainty is reduced, particularly in contexts where re-
source allocation across actor roles differs. Experi-
ments 1 and 2 highlighted the sensitivity of collective
action outcomes to varying resources across actor
roles. However, because actors may only observe and
anticipate efforts from a limited number of peers,
outcomes may also depend on the distribution of the
actor’s connections.
We explore this issue by altering the base model as

follows. We model the ability of actors to anticipate
the resource allocations of other actors and how this
anticipation impacts their own resource allocation.
We capture this relational aspect of actors through
social network representations.10 That is, the pres-
ence of a tie between actor i and j is a sufficient and
necessary condition for i learning about j’s perceived
benefit of allocating resources that contribute to market
infrastructure. Conditional on there being a tie to j in i’s
network Ni, i adjusts his assessment of total resources
within a resource type because of anticipated alloca-
tions by j. The adjustment amount corresponds with a
value that is proportional to j’s marginal value creation
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multiplied by α, a parameter that measures actors’ abil-
ity to anticipate others’ efforts (0≤α≤ 1). See Online
Appendix A.II.3.1 for the formalization.

To capture the network of ties across actors, we
generate a social network structure of density d = K/N,
with K being the number of ties per actor, using
standard network typologies. To better understand
how social network structure matters in contexts of
market formation with low(-er) resource substitut-
ability,we focus onwhether and how collective action
outcomes depend on random ties with respect to ac-
tor role. We consider two cases. In the first, ties are
random across actor roles. Here, actors exhibit rela-
tively few ties within their role. In the second case, we
concentrate ties within actor roles. That is, there exist
network communities—dense, nonoverlapping struc-
tural groupswithinanetwork (Sytch and Tatarynowicz
2014)—organized around particular actor roles. In
this case, producers are much more familiar with
what other producers do than with what retailers do,
and therefore, they only anticipate producers’ efforts.
The same holds true within and across the other re-
spective role types.

In Figure 7(a), we vary the strength of actors’ an-
ticipation of resource allocations by others α for network
density d = 0.1 and for three different degrees of
substitutability (low, medium, and high). Figure 7(a)
shows that an actor’s network configuration influ-
ences the anticipation of others’ efforts and therefore,
exerts a major influence on collective action thresh-
olds. The dashed lines in Figure 7(a) show simula-
tions in which ties are randomly distributed across
actor roles. When actor behavior does not depend on
social influence (α � 0), results are identical to sim-
ulations that do not involve social ties (for other
parameter settings, see Table 1).

In examining the graph, we compare between-tie
configurations for different degrees of substitutabil-
ity.11 In the case of random ties across actor roles, as
anticipation of others’ efforts increases, collective
action thresholds decrease. This occurs irrespective
of the degree of substitutability and is consistent with
expectations and earlier findings. Anticipation of
resource allocation by others within underallocated
resource types exerts a strong positive influence on an
actor’s assessment of marginal value creation. If many
actors believe that this is the case, this reduces the
misalignment problem. In addition, high-contributing
actors contributing to otherwise underallocated re-
source typesmay now believe that their relatively high
resource allocations reduce the misalignment prob-
lem. Therefore, they are less likely to downward adjust
resource allocations. For example, if electric vehicle
manufacturers observe that cities, retailers, utilities,
and others are creating many charging stations, their
allocations may increase. This may, in turn, be ob-
served by others across actor roles and drive a virtuous
cycle of actor allocations. Both have the effect of in-
creasing actors’ resource allocations and increasing
the probability of successful market formation. Thus,
for low substitutability, anticipation of other’s efforts
reduces alignment problems because actors see more
contributions from those that provide critical com-
plementary resources, thus reducing the gap between
high and low substitutability.
However, when ties are concentrated within an

actor role, collective action thresholds are higher.
This is particularly true when there is a low degree
of substitutability (Figure 7(a), ρ = 0.1; compare the
dashed line with the continuous line). For low sub-
stitutability, anticipation of contributions to the mar-
ket infrastructure increases one’s perceived marginal

Figure 7. Effect of Anticipation of Others’ Contributions on Collective Action (CA) Thresholds
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benefit from contributing. When anticipation of re-
source allocations by others is weak but positive
(small nonzero α), thresholds increase rather than
decrease compared with situations without anticipation
of others (compare α > 0 with α = 0 in Figure 7(a) for
ρ = 0.1). To understand why, consider the extreme
case of actor networks in which ties only exist among
actors in the same role. Here, actors anticipate in-
creased efforts by others in the same role, whereas
contributions from actors in other roles are not con-
sidered. Given the low-substitutability condition
facing all actors, committing additional resources is
considered of little value. For example, why would
a particular producer of plant-based protein keep
investing heavily in product development if this
producer can only observe efforts by other producers
but does not have confidence that retailers and res-
taurant owners are educating consumers and devel-
oping demand for nonbeef options? Indeed, research
on the mobile payment market reveals that ongoing
disagreements between critical and interdependent
actors that provided distinct resources led to little
knowledge and trust across actor roles. This lack of
understanding and trust had effects for other players.
One handset executive stated, “I wish that [banks
and operators] could finally collaborate ’cause then
I would know that I am going to sell phones” (quoted
in Ozcan and Santos 2015, p. 1496). Ultimately, hand-
set manufacturers refused to mass produce mobile
payment-enabled handsets because disagreements be-
tween the telecommunications companies and the banks
meant that the critical market infrastructure was not in
place. Approximately three years later, Apple also re-
fused to participate because of “the lack of a clear in-
dustry standard” (Ozcan and Santos 2015, p. 1498).

Consistent with existing understandings within
sociology and strategy literatures (Katz and Shapiro
1985, Marwell et al. 1988), we find that, when actor
ties are random across actor roles, the anticipation of
other actors’ allocations leads to increased efforts.
However, in settings characterized by low resource
substitutability, when actor ties are concentrated pri-
marily within actor roles, we find that anticipation of
others’ allocations does not reduce collective action
problems and may even exacerbate collective action
problems. Hence, we propose the following proposition.

Proposition 5. In market formation settings with low re-
source substitutability, higher anticipation of future re-
source allocations by those within one’s actor roles in-
creases perceptions of resource misalignment, increasing
collective action problems.

To assess whether results are dependent on the
specific choice of the network structure, we also com-
pare results for the network the typology used in
Figure 7(a) (a small-world (SW) network with mostly

nearest neighbor ties, but some that are random) with
those for three other widely used network typologies:
a ring lattice (RL) having only nearest neighbor ties, a
fully random or “Erdös–Rényi” (ER) network, and a
scale-free (SF) network, with ties heavily clustered
around a few central actors (see Online Appendix
A.II.3.2 for more details). These different network
types can be related to different market types. For ex-
ample, whereas RL effectively captures geographically
dispersed clusters of economic activities, SW is rep-
resentative of actors occupying the same geographical
innovation cluster, and SF maps to markets that are
born online. Figure 7(b) reveals the impact of each
network structure on collective action thresholds as
α increases (for low substitutability and ties con-
centrated within an actor role). We observe two main
patterns. First, under ring lattice structures, antici-
pation of other actors’ efforts has an weaker ability
to reduce thresholds compared with small-world
structures. Second, the random (ER) and SF net-
works are very effective in reducing collective ac-
tion thresholds.
Our explanation for this variation across network

types lies in a network’s efficiency in transporting
information across actors’ diverse actors.Whereas RL
structures exhibit very high clustering—actors have
many redundant network ties but also, high average
path length—in ER and SF networks, a few actors are
particularly well connected, yielding very low aver-
age path length. Low average path length implies
high efficiency. (See Online Appendix II.3.3 for the
formal definition.) Because of their large number of
ties, these central actors are alsomore likely to have at
least some ties with actors in other actor roles. Hence,
central actors in these networks are more willing to
allocate resources. As they do so, their reduction of
misalignment “spreads” to others that are observ-
ing their behavior, inducing additional allocations,
which results in lower collective action thresholds.
This effect improves as more actors receive infor-
mation about the efforts by all actors, including both
low and high contributors, and by those within other
actor roles. This efficiency seems important because
the threshold-reducing effect of increased anticipa-
tion of other actors’ efforts results from a perceived
reduction of misalignment across all actors. Taken
together, our results add theoretical texture regard-
ing the differential impact of information efficiency
across network types. Although the information ef-
ficiency of a network aids collective action, some
network structuresmay bemore effective than others.

Competitive Pressure. Competition during market
formation is an underexplored topic. One reason is
that most strategy research is left censored, focus-
ing on competition and the gaining of advantage in
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established markets, but in so doing, it overlooks early
formation of markets (Gavetti et al. 2017). However,
during early market formation, rivals are often not
present (or do not compete), and the nature and extent
of consumer demand are still uncertain. Nevertheless,
a focus on the role of competition during market for-
mation is important because any competitive pressure
may influence an actor’s ability to capture value. This,
in turn, may affect actors’ resource allocation and
subsequently, market formation problems. One im-
portant form of competition to consider during early
market formation is one of within-actor roles. In this
case, actors vie for the same resources (for example,
potential consumers). Therefore, the value that actors
capture may differ from the value that they create,
affecting their perceived benefit of allocating re-
sources. To examine how such competition affects
collective action during market formation, we sim-
ulate this form of competition assuming that actors
perceive the presence of competition and respond to
it when making resource allocation decisions. We do
this to examine whether and how competition alters
insights from the previous experiments.

To analyze within-role competitive pressure, we
alter the base model by simply correcting the per-
ceived benefit expression (Equation (5)) by consid-
ering the difference between the value that actors
create and the value that they actually may capture
because of competition. Furthermore, we let actors’
ability to capture value drive perceived benefit of re-
source allocation. To do this, let individual actor i
capture a share σim of total within-role value creation Vm.
Thus, i’s value capture Vim � σimVm. In turn, the role-
specific value creation depends nonlinearly on value
creation Vi (as defined in the base model) across all
actors within resource type m. When there is no
competitive pressure, value capture must equal value
creation (identical to the previous experiments); thus,
in this case, Vim � Vi. Instead, under full competitive
pressure, the actor with the largest value creation should
capture all of its value created (whereas the other actors
capture nothing). Thus,Vim � Vmax,m if Vi � Vmax,m,
where Vmax,m is the largest Vi within role m and
otherwise, Vim � 0. In between these extremes, Vm
must decrease with competitive pressure, whereas
individual share increases disproportionally with Vi
(relative to that of others).

The nonlinear relation Vm � (∑j ∈mVς′
j )

1
/ς′ with

σim � Vς′
i∑

j∈mVς′
j

satisfies these requirements. Here, parameter ς � 1 −
ς′ ∈ [0,1] is the competitive pressure parameter. When
ς � 0 (1), there is no (full) competitive pressure. Next,
we rewrite Equation (5) describing perceived benefit of

allocating resources therefore, to describe perceived
benefit of value capture, PB

′
i � dVim/dRi − 1. Deriving

this (Online Appendix A.II.3.4), we find that in-
cluding competitive pressure requires simply to in-
clude an adjustment term CPi to Equation (6):

dVim/dRi � CPi · dVi/dRi, (7)

where CPi is the competitive pressure adjustment of the
marginal value creation, with CPi � σim(1ς (1 − σim) + σim) Vm

Vi
.

This expression suggests several different effects of
competitive pressure on individual actors’ ability to
create and capture value. On the one hand, higher
competitive pressuremakes actors less likely to allocate
resources because value creation is suppressed (the
ratio Vm/Vi declines in competitive pressure because
actors’ value creation becomes highly correlated). On
the other hand, at higher competitive pressure, those
creating greater value than others capture an in-
creasingly large share of the market, reflected in the
term σim. Finally, the middle term in CPi reflects that
actors’ opportunity to gain market share increases
with competitive pressure but decreases with one’s
existing market share.
Figure 8 shows the sensitivity of collective action

thresholds to competitive pressure. It shows collec-
tive action thresholds (vertical axes) as a function of
competitive pressure (horizontal axes) for both high
substitutability (Figure 8(a)) and low substitutability
(Figure 8(b)) and for three different values of resource
allocation. (For all other parameter settings, see Table 1.)
For high substitutability (Figure 8(a)), we show re-
sults for 100% private resource allocation (γ � 1),
100%market-oriented resource allocation (γ � 0), and
an in-between case (γ � 0.6). Competitive pressure
has little to no influence on collective action thresh-
olds for 100% private-oriented resource allocation.
However, for other values of resource allocation (low
andmoderate competitive pressure), collective action
thresholds increase (except for very high competitive
pressure, which is uncommon during early market
formation). Indeed, for moderate competitive pres-
sure, collective action thresholds are lower when
resources are allocated 100% privately than when
resources are allocated 100% to the market. The effect
of competitive pressure does little to affect private-
oriented resource allocation because high contribu-
tors’ behavior and advantages are less influenced
by competitive pressure. When actors focus on pri-
vate resources, those allocating high initial resources
benefit more from their initial advantage. Those high
contributors face less competition and can build the
market, especially when resources are substitutable.
However, in situations of high interdependency,
actors not only compete with one another, but they also
benefit from each other’s contributions.
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Under low substitutability (Figure 8(b)), low to
moderate competitive pressure increases collective
action thresholds differently than under high sub-
stitutability. Low to moderate competitive pressure
has a relatively large effect on thresholds when re-
sources aremoderatelymisallocated (γ= 0 and γ= 0.3).
This relatively large negative effect of competitive
pressure under low substitutability results from ac-
tors having to allocate resources to the market, which
suppresses heterogeneity (see also Figure 7). As a
result, an actor’s opportunity to achieve competitive
advantage is reduced. Allocating more resources
privately also reduces advantage by increasing col-
lective action thresholds because resources are mis-
aligned (Propositions 2 and 3).

Thus, competitive pressure within actor roles in-
creases collective action problems under conditions
of low resource substitutability but not necessarily
under conditions of high resource substitutability.
This is important because competitive pressure likely
increases actors’ propensity to focus on private (versus
market) resources. As a whole, our simulation results
lead to our final proposition.

Proposition 6. In market formation settings with high
interdependency and low resource substitutability, com-
petitive pressure within actor roles increases collective ac-
tion problems.

Discussion
The challenges that collective action problems pose
for market formation merit greater theoretical and
empirical attention. Although organization theory
documents instances of both collective action success

and failure (Van De Ven 1993, Rao et al. 2000, Ozcan
and Santos 2015), relatively little is known about
how and under what conditions collective action prob-
lems occur during market formation (Lee et al. 2018).
Using the precision of simulation, we provide a

parsimonious starting point for investigating the dy-
namics of actor resource allocation and collective ac-
tion problems. Our results suggest several insights.
First, we find that collective action problems arise as
actors tend to favor private-oriented resource allo-
cation over market-oriented resource allocation be-
cause they tend to undervalue the collective benefits
that come with the latter. Hence, although focusing
on private-oriented resources may help firms in estab-
lished markets differentiate themselves in a com-
petitively advantageous way, we provide needed
boundary conditions about such benefits in forming
markets. Second, we find that lower resource sub-
stitutability gives rise to misalignment problems,
which increases collective action problems. This find-
ing is important because the formation and scaling of
many markets require the contribution of less than
perfectly substitutable contributions. Thus, we add to
and extend prevailing theory on collective action that
assumes that contributions across actors are often
perfectly substitutable.
Third, we demonstrate how the impact of hetero-

geneity on collective action problems is contingent
on the degree of resource substitutability. Consistent
with classic collective action problems (Granovetter
1978), actor heterogeneity facilitates market forma-
tion in situations where the requisite resources are
perfectly substitutable. We find that these assumptions

Figure 8. Effect of Competitive Pressure on Collective Action (CA) Thresholds
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are reasonable for some types of market formation
dynamics. For example, Lee et al. (2018) suggest that
these conditions approximatemost closely demand-side
uncertainties and challenges, where resource allocations
are needed to help educate and stimulate consumer
demand but where their source is less important.

However, unlike others, we add to the literature
by showing that, when contributions are imperfectly
substitutable, market formation becomes more difficult
because of resource misalignment. Hence, our anal-
ysis contributes to and goes beyond extant theorizing
by showing not only how resource misalignment is
a problem to be observed during market formation
but also, how it is a fundamental cause of collective
action problems. Misalignment occurs when actors
contribute distinct resources in lopsided quantities
(e.g., when entrepreneurs heavily promote a new
product category before the requisite product stan-
dards have been established or when a producer
manufactures a large amount of product before viable
distribution channels have been established). Such
misalignment hinders market formation by reducing
the value that actors can extract from the allocated
resources for the same investment. Lower perceived
value, in turn, makes actors less willing to allocate
additional resources. Our simulation analysis further
highlights that misalignment creates a perception
problem among high-resource contributors that their
contributions are less effective. This is critical because
high-contributing actors generally help resolve un-
certainty in market formation. We thus spotlight re-
source misalignment as a fundamental but often over-
looked collective action problem for market formation
because underallocations from single critical resource
providers may prevent the market from forming. For
instance, misalignment hindered mass adoption of
the Segway because of a lack of road infrastructure
(as it exists for bicycles); low mobilization of targeted
consumers; scant supportive regulation; and few ap-
plications for parking, charging, and transportation.
Overall, more work on how misalignment increases
uncertainty and friction regarding market formation
is needed.

Several key findings of our simulation relate to
and reveal fresh insights about actor perceptions and
decision making. Specifically, we examine the role of
actor perceptions in collective action, and we explore
whether market formation is more likely when actors
can anticipate others’ actions and how this depends
on social network types. Although actors cannot al-
ways anticipate the actions of others, under some
conditions they may be more likely to form expec-
tations about potential contributions from others. The
extent to which such expectations help (or hurt) ef-
forts to overcome collective action problems depends
heavily on whose contributions the actors anticipate.

Anticipation may reduce the misalignment problem
when actors are able to learn about the contributions
from critical resource providers. By contrast, when
actors are embedded in networks with others that
share the same role in the market formation process,
their anticipation of others’ allocations may exacer-
bate collective action problems. This finding further
illustrates how collective action problems may in-
volve individual actors making choices that seem to
propel progress in the short term but may prevent it
in the long term. Thus, although the market forma-
tion literature stresses the importance of collective
identity (Navis andGlynn 2010), our findings suggest
that too much of a focus on collective identity may
limit actors’ sensitivity and awareness of the actions,
efforts, and intentions of others that may be hold
contributions critical to the future success of the
market. These results on the role of imperfect an-
ticipation across interdependent actors suggest po-
tential value in taking an information design point of
view to study such interactions in new market settings—
something that is already common in organizations
(Puranam et al. 2012). In addition to these more
specific findings and insights from our simulation,
our results have important implications for orga-
nization theory and strategy.

Contributions to Organization Theory
Our findings contribute to organizational theory on
market formation. Despite a wealth of empirical an-
alyses of a wide range of market types, there is no
general theory of market formation (Fligstein 2001).
Although a substantial body of theoretical and em-
pirical work documents the critical importance of
collective action for the creation of new organiza-
tional forms, niches, markets, and industries (Carroll
and Swaminathan 2000, Rao et al. 2000, Lounsbury
et al. 2003, Sine and Lee 2009), it generally leaves
underspecified its nature, associated boundary con-
ditions, and how distinct sets of actors coordinate
efforts. Little is known about the emergence and
nature of collective action problems in new market
settings. More fundamentally, prior work has not
conceptualized market emergence as an instance of
a collective action threshold where success hinges
on coordination among resource allocations from
many distinct, heterogeneous actors. The findings in
this study address these issues by showing that, for
some markets to form, resource allocations from
many distinct actors are required because of their
fundamentally distinct contributions. Here, contri-
butions are not only heterogeneous but also, limited
in their degree of substitutability. Because actors in
new markets must undertake new activities and
lack not only structure but also, credibility and fa-
miliarity with each other, coordination is needed but
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difficult to achieve (Aldrich and Fiol 1994, Kogut and
Zander 1996).

Our model also contributes to the literature on
collective action by identifying a new class of col-
lective action problems. Specifically, we add to extant
perspectives that assume perfect substitutability of
contributions across actors (Granovetter 1978, Marwell
andOliver 1993). To assume that actors’ contributions
are perfectly substitutable glosses over the reality of
many common cases of collective action. We show
that relaxing the assumption of perfect substitut-
ability strongly alters the nature of collective action.
Thus, although others show that collective action
problems arise because of the underprovision of public
good resources that result in startup costs (Oliver
et al. 1985), we show that they also occur because
of the misalignment of allocated resources. By ex-
plicitly considering the nature of interdependency,
we address a central puzzle in the case of markets.
Whereas all extant models of collective action predict
that heterogeneity reduces collective action thresh-
olds, we show that successful collective action is no-
toriously difficult.

Contributions to Strategy
Our study also adds to strategy. From the perspective
of the resource-based view of the firm, competitive
advantage in existing markets stems from the building
and leveraging of resources that are valuable, rare, in-
imitable, and nonsubstitutable (Barney 1991). Although
value, rarity, and nonsubstitutability are important,
inimitability of resources is central to achieving and
sustaining competitive advantage in current markets
because it mitigates the effects of competitors over
time (Bingham and Eisenhardt 2008). Hence, inimit-
ability is often highlighted and discussed as the key
resource attribute to achieving firm competitive ad-
vantage in existing markets. Yet, although the resource-
based view is helpful, it tends to be left censored in the
sense that competitive advantage is generally con-
sidered only after the challenging work of market
formation is already complete. As a result, we have
less understanding of key resource attributes that
are important during the formation of new markets
(Gavetti et al. 2017). Our study highlights the rele-
vance of substitutability (not inimitability) during
new market formation. Our results show that, be-
cause low substitutability often exists across different
actor roles, actors are less likely to allocate additional
resources. This can lead to startup problems and as a
result, to higher threshold levels for collective action.
Although higher substitutability may exist within a
particular actor role, this may also make actors less
likely to allocate additional resources because actors
within a role can benefit from the contributions of
other actors within the same role. This can lead to

freeriding problems that also inhibit market forma-
tion. In sum, the characteristic of substitutability is
central to the resolution of collective action problems
and by extension, to market formation.We encourage
more research on the nature and effects of substi-
tutability during market formation.
Our work also extends a long stream of strategy

research that has moved away from a competitive
focus of value capture toward one that includes value
creation by exploiting complementarities within the
broader ecosystem, often jointly with complementing
actors (Nalebuff and Brandenburger 1997, Hannah
and Eisenhardt 2018, Jacobides et al. 2018). Our view
extends such work by focusing on new market set-
tings where the ecosystem has yet to emerge. Fur-
thermore, there are synergies with recent progress in
characterizing the different types of complementar-
ities that exist in such ecosystems, building on re-
search on industry architecture (Jacobides et al. 2006)
and bottlenecks (Baldwin 2015). Our operationali-
zation of market settings in terms of returns to con-
tributions, degree of collective benefits, and degree
of substitutability offers a novel route for examining
different dynamic implications of different types of
interdependencies.
Finally, we contribute by providing fresh insights

regarding strategic decision making and learning
from experience. Past research describes the benefits
of making decisions based on prior outcomes (posi-
tive or negative) (Kim and Miner 2007, Madsen and
Desai 2010). Importantly, most of this research ex-
amines learning from actual outcomes. By contrast,
we contribute to the strategic decision-making liter-
ature by highlighting the prevalence of learning from
the anticipation of outcomes rather than actual out-
comes. Our model provides a means to understand
how anticipatory learningmight occur.We showhow
anticipation of others’ resource allocations is influ-
enced by different network configurations and ties
within those configurations as well as how the an-
ticipation of others’ resource allocations in turn in-
fluences collective action decisions. We also show
how the anticipation of others’ resource allocations in
some types of network configurations lowers col-
lective action thresholds while raising them in others.
Depending on the network and nature of ties be-
tween actors, anticipation of others’ actions may ei-
ther dampen or heighten collective action problems.
More broadly, our results suggest that the anticipa-
tion of contributions is a blended process of “back-
ward-looking” and “forward-looking” search, em-
phasizing both what an actor has experienced in the
past and what an actor may experience in the future.
This differs from extant work on learning that pri-
marily highlights a decision-making process based on
“backward looking” (Gavetti and Levinthal 2000).
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Overall, our study adds to recent work (Bingham and
Kahl 2013) by suggesting how anticipation may be a
primary form (versus a special case) of learning and a
basis for decision making during new market for-
mation, where prior outcomes may be difficult to
measure and where the anticipation of outcomes
(versus actual outcomes) can be useful for starting
and sustaining searches that can lead to action and the
creation of improved market solutions.

Implications for Future Work
Our framework lays the groundwork for addressing
open questions about the processes of market for-
mation and the roles of individual decision making
and of collective decisions about resource allocation.
Relaxing some of the simplifying assumptions in this
study can further improve a theory of collective action
during market formation in ways that are difficult to
accomplish with empirical analysis alone. First, we
assumed that actors select ex ante into a particular
actor role and network structure, which they main-
tained throughout the simulation. As actors (co-)
create new opportunities, they evolve in their roles
and relations. Because structure emerges endoge-
nously from and coevolves with individual actor
decisions (Sytch and Tatarynowicz 2014), attending
to role and network dynamics in the context ofmarket
formation is an important next step. By extension, it
would be valuable to better understand the conse-
quences of actors’ shifting resource allocation from
market to private over time aswell aswhen and under
what conditions this becomes effective for market
formation. Second, in terms of individual heteroge-
neity, we focus on the role of initial resource alloca-
tions. Future research could explore the implications
of actors exhibiting different behaviors, strategies,
ideologies/values, orperceptions/expectations (Camerer
et al. 2004). For instance, in considering heterogene-
ity in market- and private-oriented resources, an
important question to ask is as follows: under what
conditions does the joint presence of ideological and
economic actors facilitate or inhibit market forma-
tion? Third, our paper examines novel questions re-
garding relational heterogeneity. Where we charac-
terized the network as a conduit of information that
informs actors about potential efforts by others, fu-
ture work could contribute by considering the role of
social structure in building necessary trust, devel-
oping a shared cognitive schema across different ac-
tors, or serving as a strategic resource to be leveraged
during market formation.

There are also opportunities for future empirical
work and agenda setting. For example, the constructs
that we rely on to develop our theory can be mea-
sured and are, therefore, subject to empirical testing.
Our findings are based on the construct of market

infrastructure and three other key market-related
constructs: increasing returns to contributions, de-
gree of collective benefits, and degree of substitut-
ability. Each of these constructs is associated with
observable factors. For instance, low early returns to
contributions are associated with factors, such as
capital intensity, and the absence of core competen-
cies, such as a trainedworkforce, that can be observed
and measured. Additionally, the degree of substi-
tutability can be identified by the number of non-
overlapping connection points between activities of
market formation. Although the importance of these
constructs to market formation (and a more fine-
grained understanding of their roles) will only be
borne out through additional empirical investiga-
tions across a range of market formation situations,
given their relative absence from extant market for-
mation literature, it behooves scholars to attend to
them more systematically. Furthermore, although it
may be difficult to find matched settings of low versus
high resource substitutability, the prediction of align-
ment problems in the case of low substitutability sug-
gests that we would expect more collaborative ef-
forts in the case of market success for low versus high
substitutability.
Market formation is an increasingly important topic.

Research suggests that market formation generally
involves collective action. Yet, despite its importance,
most research overlooks the nature and emergence
of collective action problems. Using the analytical
precision of simulation, our study offers needed in-
sight into how collective action problems occur dur-
ing market formation as distinct actors make resource
allocation decisions. Subsequent research must focus
on empirical validation and theoretical extension.
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Endnotes
1We follow Lee et al. (2018) by defining market infrastructure as
“material and sociocognitive elements supporting the functioning
of a stable market that benefits market actors” (Lee et al. 2018, p. 243).
Such infrastructure includes but is not limited to agreed-on cate-
gories, product prototypes, norms of exchange, or technology stan-
dards that must exist to guide and stabilize transactions and enable
ongoing investment.
2 In some cases, market infrastructure may simply develop as a
spillover from private-oriented actions. For example, legitimacy may
build as more firms of the same new organizational form enter the
market, providing similar offerings (Hannan and Freeman 1989,
Pontikes 2018). Likewise, de facto categorical prototypes may coa-
lesce even as actors invest in their own capabilities (White 1981).
3The parameter µ

′
differs from but is directly related to the “degree of

collective benefits” parameter µ, capturing the relative unit value of
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one’s own private- versus market-related resources. The latter pa-
rameter is the one that we vary in our analysis. Footnote 4 shows how
µ

′
relates to µ.

4Using the number of within-role contributors n as normalization
implies that, when µ′ = 0.5, resource outputs for each of the M
market-oriented resource types provide the same unit contribu-
tion to private value creation Vi as do private-oriented resource
outputs. Furthermore (see footnote 3), because of this normali-
zation, µ′ � nµ/(nµ + (1 − µ)).
5We can derive the collective action threshold analytically because
here, resource allocations are uniform across actors. Deriving this
yields (Online Appendix A.II.1.2)R*

0 � (1/(η ·σv · v0))(1/(η−1)), with the
uniform value contribution share to marginal benefits being σv ≡
((1 − µ′)γρ + (µ′/n)(1 − γ)ρ)/((1 − µ′)γρ + µ′M(1 − γ)ρ). Filling in the
parameters, we findR*

0 ≈ 0.45. Later in our analysis, we providemore
intuition about the collective action thresholds by exploring this
analytical expression.
6Because in Figure 3, resource allocation is uniform across all actors,
we derived the thresholds analytically (as with Figure 2). The
resulting expression (Online Appendix A.II.1.2) shows why in-
tegrated and independent actors perceive different benefits from
allocating resources. Integrated and independent actors experi-
ence the same value creation from the existing market infra-
structure (value creation term VC). However, the value contri-
bution share term σv, being equal to one for the integrated actor, is
much smaller for the independent actors. For independent actors,
the right-hand side of the numerator in σv (capturing the value
of contributions to the market infrastructure) equals µ′M

N (1 − γ)
rather than µ′M(1 − γ). This reflects that independent actors only
consider their own contributions and not the potential spillovers
from other contributing actors. The larger the degree of collective
benefits, the more this bias suppresses independent actors’ per-
ceived benefit of allocating resources to the market and as a whole.
7 It is not meaningful to directly compare thresholds between these
two cases because the unit resource value v0 normalizes value creation
for different market-related characteristics at 50% private resource
share (Online Appendix II.1.1), and thresholds at different degrees of
collective benefits respond differently to changes in private resource
allocation shares.
8Under resource heterogeneity, the collective action threshold R0*
results from the average resources across the N actors (see Online
Appendix A.II.2.1 for details).
9This intuition can be grounded in the key terms of the analytical
solutions of collective action thresholds under uniform resource al-
location (footnotes 5 and 6). Although those solutions do not hold here
because of resource heterogeneity, these terms do reflect individual
actor thresholds for allocating resources. Here, under low resource
substitutability, all actors experience a lower relative value creation
(VCi in Equation (6)) than under uniform resource allocation because
of suppressed market infrastructure. In addition, larger contributors
experience a low value of their own contribution share (σvi in
Equation (6)) because having contributed more than others, they
cannot easily further expand their own value creation. Hence, per-
ceived benefits are even more reduced for those actors.
10Others focus on networks for building trust through mechanisms,
such as interpersonal contact and reputation, and within established
institutional contacts (Coleman 1990). However, in novel market
settings, actors from distinct backgrounds cannot rely on established
institutions to provide such trust. Hence, for the purpose of this
paper, it is useful to think in terms of networks for “spreading in-
formation” or “building confidence” rather than the dynamically
more complex “trust.”

11 It is not meaningful to directly compare thresholds between cases
with different market-related characteristics for the same reason as
pointed out in footnote 7.
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