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Research summary: Industry evolution scholars define industry inception as the first
instance of product commercialization, focusing on subsequent time periods of growth
and maturity. Left understudied are the triggers, actors, and actions preceding industry
inception. We integrate recent research in a preliminary framework, conceptualizing
the incubation stage as activated by a “trigger” event—a scientific discovery, unmet
user need, or mission-oriented grand challenges—and continuing through the first
instances of product commercialization. We focus on illuminating actions of multiple
and heterogeneous actors that help reduce high technological and demand uncertainty,
thereby shaping industry structure and strategic action post-commercialization. To
point, although the actors may be different, their actions follow a similar theme. We
hope this framework spurs future research investigating the understudied incubation
stage of new industries.

Managerial summary: Numerous visionaries––inventors, entrepreneurs, scientists,
users, managers, policy makers, and others––spend decades laying the groundwork that
leads to the creation of new industries. Their contributions are critical, yet have received
little systematic attention. Here, we illuminate their actions during the understudied
“incubation” stage sparked by a trigger event and culminating in the first instance of
product commercialization. We begin by documenting three triggers: scientific and tech-
nological discoveries, unmet user needs, and mission-oriented grand challenges. We
show that following a trigger event, visionaries solve the technological problems
required to transform an innovative idea into a viable commercial product and engage
potential adopters and stakeholders; they do this by both applying their existing knowl-
edge base and engaging in experimentation. Their efforts set the stage for subsequent
commercialization efforts. Copyright © 2017 Strategic Management Society.

A rich literature spanning economics, strategy, mar-
keting, sociology, and science and technology stud-
ies has examined industry evolution, focusing on
how entrepreneurial activity following the first

instance of commercialization reduces technologi-
cal and demand uncertainty, shapes industry struc-
ture, and impacts firm strategy and performance
(Abernathy & Utterback, 1978; Agarwal & Bayus,
2002; Bijker, Hughes, & Pinch, 1987; Gort &
Klepper, 1982; Hannan & Freeman, 1977). In con-
trast to the extensive study of the takeoff and
growth stages, less systematic attention has been
paid to the time period preceding the first product
commercialization, although scholars note indus-
tries incubate over an average duration lasting from
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26 to 28 years (Agarwal & Bayus, 2002; Golder,
Shacham, & Mitra, 2009). Recent work has started
to examine the “incubation stage” (Moeen & Agar-
wal, 2017; Shah & Mody, 2014), defined here as
the period between an initial trigger event and the
first instance of product commercialization. Build-
ing on our review of this work, we ask: “What are
the triggers of, and what types of actors and actions
lead to, industry inception?”

Our integrative review of empirical work pro-
vides several insights into the incubation stage.
First, we elaborate on the nature of the initial event
activating the emergence of an industry, showing
that industries can be initiated by several triggers,
including scientific and technological discoveries
(Moeen & Agarwal, 2017), unmet user needs
(Shah & Tripsas, 2007), and mission-oriented grand
challenges (Mowery, 2010). Second, we show each
trigger systematically results in myriad actors
engaging in innovative and entrepreneurial actions,
bringing to bear diverse knowledge bases and
experimental pathways to incubate the industry.
Third, their actions relate to sensemaking and proac-
tive investment in the presence of technological and
demand uncertainty. It appears that although the
triggers and actors may be different, the actions are
similar: these efforts typically center around solving
many technological problems to transform an inno-
vative idea into a viable commercial product, as
well as engaging potential adopters and stake-
holders to gauge demand potential.

These insights set the stage for fruitful avenues
for future research on the entrepreneurial actions
that characterize the incubation stage of industries.
We highlight several questions pertaining to a dee-
per study of this stage, the answers to which should
help us understand how the “pre-life” of an indus-
try may determine the structure, strategy, and per-
formance consequences during its more traditional
life cycle stages post-commercialization.

Research Gap

The Emergence and Growth Stages of the
Industries: A Brief Review

In Greek mythology, Athena, the goddess of intelli-
gence and reason, sprang out of Zeus’ forehead
fully grown and in a full set of armor. She soon
evolved to become the patron of city and

civilization, promoting the arts and agriculture and
defending the city from outside enemies. Similarly,
the literature on industry evolution marks the
inception of the new industries at the time of first
commercialization and studies subsequent growth
and evolution due to innovation and entrepreneur-
ship. The generic industry life cycle model docu-
mented across numerous industries illustrates an
early quasi-monopoly period, followed by acceler-
ated market entry of firms during the emergence or
growth stage, sharp decline in the number of firms
during the shakeout stage, and an eventual mature
stage with low levels of firm entry and exit
(Abernathy & Utterback, 1978; Gort & Klepper,
1982; Hannan & Freeman, 1977).

The early quasi-monopoly and growth stages
are particularly relevant for understanding industry
emergence processes. The early quasi-monopoly
stage occurs immediately after the first product
commercialization. This stage is often character-
ized by the narrative of lone inventors such as
Edison or the Wright Brothers toiling away in iso-
lation as they transform their ideas into reality.
Accordingly, most industry evolution models
assume industries emerge from a monopoly on the
innovation process (Gort & Klepper, 1982; Jova-
novic & Macdonald, 1994) or take the innovation
to be a given/exogenous (Rao, 1994; Sine, Have-
man, & Tolbert, 2005).

During the emergence or growth stage of indus-
try evolution, there is a steep rise in the number of
firms. Scholars of economics, organizations, and
technology have extensively examined factors lead-
ing to firm entry during this stage (Agarwal &
Tripsas, 2008). Evolutionary economics scholars
note information sources, accumulated stock of
knowledge, and rates of interfirm knowledge diffu-
sion as key factors influencing firm entry
(Agarwal & Gort, 2001; Gort & Klepper, 1982),
and they link takeoff in firms to takeoff in industry
sales (Agarwal & Bayus, 2002). Science and tech-
nology studies scholars have examined evolution
of technologies through technological design
improvements by social groups (Bijker, 1997;
Bijker et al., 1987; Oudshoorn & Pinch, 2003), and
creation/prototyping of innovative new features by
individual users (Franz, 2000; Kline & Pinch,
1996). Organizational theorists highlight how firm
density is shaped by forces of legitimization and
competition (Aldrich & Fiol, 1994; Hannan &
Freeman, 1977) and note the role of social
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movements (Hiatt, Sine, & Tolbert, 2009; Pacheco,
York, & Hargrave, 2014; Rao, 1994; Sine et al.,
2005; Weber, Heinze, & DeSoucey, 2008) and
socio-cognitive categories (Santos & Eisenhardt,
2009; Wry, Lounsbury, & Glynn, 2011) in influen-
cing entrepreneurial entry and legitimizing indus-
tries. Technology management scholars attribute
the rise in the number of firms to the need for
experimentation prior to dominant design
(Abernathy & Utterback, 1978; Tushman & Ander-
son, 1986), and they link experimentation paths to
heterogeneity in firms’ prior knowledge (Kapoor &
Furr, 2015) or cognitive frames (Anthony, Nel-
son, & Tripsas, 2016; Benner & Tripsas, 2012;
Garud & Rappa, 1994).

The Understudied Incubation Stage

Lesser-known features about Athena’s birth are the
events occurring prior to her springing forth from
Zeus’ head. Zeus, the god of war, and Metis, the
goddess of thought, procreated. Zeus later swal-
lowed the unborn child and her mother, providing
the time and opportunity for Athena to gain knowl-
edge and warrior skills before emerging to the pub-
lic eye as a fully armed and grown goddess of
intelligence and reason.

Similarly, understudied features of new indus-
tries relate to the set of actors and actions prior to an
industry’s inception. Two implicit assumptions may
have limited our understanding of these precursors
of industry inception. First, most of the industry
evolution literature has characterized the starting
point of an industry as the first instance of product
commercialization, thereby leading to a lack of
attention to the incubation stage that precedes the
first product commercialization (Moeen & Agarwal,
2017). In part, because the available data sources
often lacked richness of information on actors and
their actions during industry incubation stage, stud-
ies have been limited to a few historical narratives
(Cortada, 1993; Greenstein, 2015; Mody, 2006;
Rosenbloom & Cusumano, 1987) or comparison
between invention and commercialization times of
new products (Agarwal & Bayus, 2002; Enos,
1962; Golder et al., 2009). However, recent research
points to the need to question this implicit assump-
tion. During the incubation stage, with an average
duration of 28 years across numerous industries
(Agarwal & Bayus, 2002), heterogeneous actors

seem to shape industry architecture and underlying
knowledge bases through investments that trans-
form opportunities into commercial products
(Moeen, 2017; Moeen & Agarwal, 2017; Shah &
Mody, 2014). Concurrently, actors seem to benefit
from the formative incubation stage to construct the
socio-cognitive category and collective identity of
an industry (Bingham & Kahl, 2013; Navis &
Glynn, 2010).

Second, most industry evolution scholars have
focused on high-technology industries as empirical
contexts, leading to a disproportionate attention on
scientific discoveries as triggers that initiate the
industry incubation stage (Dosi, 1988). This is an
appropriate characterization of biotechnology, nan-
otechnology, and information technology discov-
eries, each of which led to the emergence of
multiple industries (Rothaermel & Thursby, 2007).
However, recent research highlights unmet needs
of users (Shah & Mody, 2014; Shah & Tripsas,
2007) and mission-oriented grand challenges
(Klepper, 2016; Mowery, 2010) as other important
triggers leading to industry emergence. For exam-
ple, user needs initiated the investments preceding
probe microscopy (Mody, 2006) and the windsurf-
ing, skateboarding, and snowboarding equipment
industries (Shah, 2003). Similarly, mission-oriented
grand challenges to address national security or
public health needs were critical to the emergence
of the penicillin industry (Klepper, 2016).

Relaxing these two assumptions provides valua-
ble research opportunities for extending the indus-
try emergence literature by not only inquiring
about the variety of actors and actions during the
industry incubation stage, but also understanding
different triggers that initiate the incubation stage.
Figure 1 visually depicts the incubation stage in the
context of the industry life cycle.

Conceptual Framework

We begin with a review of the studies of industry
incubation stage in the current literature. We bring
together empirical documentation of triggers, actors,
and actions preceding industry inception, and we
then identify themes characterizing the incubation
stage following individual triggers. Based on our
integrative literature review, we identify and discuss
three trigger events that initiate the incubation stage
of industries—scientific discoveries, unmet user
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needs, and mission-oriented grand challenges. Each
type of trigger engages a relatively distinct set of
heterogeneous actors who explore the new opportu-
nity. The actors engage in a wide-variety of actions,
which collectively help identify and build the poten-
tial for industry inception by resolving critical tech-
nological and demand uncertainties associated with
transforming the opportunity to a commercialized
innovation.

Industries Triggered by Scientific Discoveries

In 1908, George Shull at the Cold Spring Harbor
Laboratory and Edward East at the Connecticut
State College detected lack of deterioration in yield
and vigor of inbred corn, a scientific discovery that
would underpin the emergence of the hybrid corn
industry (Griliches, 1957). Similarly, scientific dis-
coveries are an initial trigger event of the incuba-
tion stage of many industries, including flat panel
displays (Eggers, 2014), biopharmaceuticals
(Zucker, Darby, & Brewer, 1998), nano-technology
based (Rothaermel & Thursby, 2007), service
robotics (Lechevalier, Nishimura, & Storz, 2014),
solid-state lighting (Min & Sarkar, 2015; Sander-
son & Simons, 2014), synthetic diamonds (Phaal,
O’Sullivan, Routley, Ford, & Probert, 2011), CCD
image sensors (Roy & Sarkar, 2017), and agricul-
tural biotechnology (Moeen & Agarwal, 2017).

Such scientific discoveries overwhelmingly
occur in universities or corporate research units,
and these knowledge contexts privilege academic
and industry scientists as actors who explore trans-
formation of the scientific or technological opportu-
nity into a commercial product. Much of the early
stage work occurring in these contexts constitutes a
noncommercial period emphasizing scientific
advancement, motivated in part by the quest for
new knowledge and incentivized by the norms of

science (Merton, 1973). However, at some transi-
tion point, Agarwal, Audretsch, and Sarkar (2007)
note that individuals face the choice of whether to
pursue entrepreneurial action within existing orga-
nizations or to form a new venture. Depending on
the route taken, the actors engage in university
technology transfer, technology or academic entre-
preneurship, or intrapreneurship within existing
firms. In the case of hybrid corn, scientists in
land-grant universities and agricultural experiment
stations were at the forefront of early scientific
exploration and basic research. However, starting
in 1920, entrepreneurial founding of Pioneer Hi-
Bred, Funk Seeds, Pfister Hybrids, and DeKalb
marked a shift toward harvesting the commercial
value. In biopharmaceuticals, 3 years after he dis-
covered recombinant DNA discovery in 1973, Her-
bert Boyer bonded with venture capitalist Robert
Swanson over their love of science and desire to
apply biotechnology for human health benefits to
found Genentech as the first university biotechnol-
ogy spinoff (Weintraub, 2004). This set forth a
stream of academic entrepreneurship, ultimately
comprising 50% of biotechnology IPO activity
(Audretsch & Stephan, 1996). In agricultural bio-
technology, heterogeneity of actors is exemplified
by the different pathways pursued by the three sets
of scientists involved in the 1977 scientific discov-
ery of Agrobacterium-mediated plant gene transfer.
Jeff Schell and Marc van Montagu at the Univer-
sity of Ghent founded a university spinoff named
Advanced Genetic Sciences in 1979. Monsanto
scientists, Erin Jaworski, Rob Horsch, and Steve
Rogers established a dedicated biotechnology unit
within Monsanto in 1980. Mary-Dell Chilton from
Washington University joined a diversifying
entrant named Ciba-Geigy in 1983 (Charles, 2001).
The heterogeneity of actors responding to the initial
agricultural biotechnology trigger holds more gen-
erally, as Moeen and Agarwal (2017) show that

Incubation 
Stage 

Emergence
and Growth 

Stages 

Shakeout and 
Maturity
Stages 

Trigger Event Commercialization 

Scientific discovery •
•
•
•

Unmet user need 
Mission-oriented grand
challenge 

Peak in Number 
of Firms 

Time

Figure 1. Incubation stage in the industry timeline.
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entrepreneurial start-ups, incumbents from the
obsolescing seed breeding industry, and diversify-
ing entrants each represented 26, 48, and 26%
respectively, of firms making technological
investments.

What did these actors focus on during the incu-
bation stage, given there was no production of
goods and services? The actions undertaken
focused on addressing the substantial technological
and demand uncertainty surrounding the idea.
Importantly, both the nature of the uncertainty and
the actions undertaken seem to be qualitatively dif-
ferent from what scholars have highlighted in the
post-commercialization stages of the industry. In
terms of technological uncertainty, the actions
involved transforming basic scientific discoveries
into usable applications. Further, there was a con-
comitant need to scout for advancements in com-
plementary domains and integrate across diverse
knowledge bases for viable prototypes. For exam-
ple, the initial scientific discovery about the attri-
butes of inbred corn was not by itself commercially
useful. Even the follow-on procedure for corn
breeding outlined by George Shull in 1909 yielded
very small quantities of seed to create commercial
value. Subsequent research programs at multiple
universities motivated by knowledge-seeking
aspirations or commercial opportunities helped
resolve the technological challenges. After a decade
of research, Donald Jones at Harvard University
finally solved the problem by introducing four-way
or double-cross hybrids in 1918, and this technical
feasibility of producing abundant seeds spurred the
development of several strains of hybrid corn by
the early 1920s (Crow, 1998; Nelson, 1993). Like-
wise, in the flat panel display industry, an initial
technical design became possible due to concurrent
experimentation with liquid crystal and gas plasma
displays within research units of IBM, Sony,
Canon, Siemens, and Seiko-Epson, while benefit-
ing from university advances related to amorphous
silicon (Eggers, 2014). A similar case holds for the
CCD image sensor and solid-state lighting indus-
tries, in which both firms and universities contribu-
ted to the gradual evolution of science in multiple
competing paths (Roy & Sarkar, 2017; Sanderson &
Simons, 2014).

In addition to the competing internal research
experimentations, the extent of interaction with
multiple external stakeholders for resolving techno-
logical uncertainty is remarkable, as firms typically

engage in joint problem solving and collaborations
to advance technical trajectories toward a commer-
cial product. For example, the incubation stages of
the biopharmaceutical and solid-state lighting
industries were characterized by numerous alli-
ances (Rothaermel & Thursby, 2007; Sanderson &
Simons, 2014). Similarly, internal firm research in
agricultural biotechnology was complemented by
informal interfirm or university-firm information
exchange processes, as well as by leveraging for-
mal markets for technology and corporate control.
In this context, the frequency of alliances and
acquisitions in the 10 years preceding industry
inception was 75 and 45% of the 10-year period
following industry inception, respectively
(Moeen & Agarwal, 2017). Further, firms’ interac-
tions with a broader set of stakeholders may help
develop a better understanding of the emerging
socio-cognitive categories and labels, which can
prompt and inspire new technological variations
(Grodal, Gotsopoulos, & Suarez, 2015).

To resolve demand uncertainty, the lack of even
a viable prototype implied an investment in actions
to proactively create or verify demand conditions
through either shaping social and economic percep-
tions of future customers or securing lead users
who may ex ante commit to product sales. For
hybrid corn, while the general desired features of
corn seed were known, firms sought to assess
demand and understand what factors underpinned
reluctance by farmers in future adoption of hybrid
corn. To enhance public knowledge and alleviate
farmers’ concerns, not only did entrepreneurs
organize several demonstration plantings and field
observations, but the founder of Pioneer Hi-Bred
became the editor of an agricultural magazine
named Wallaces’ Farmer and wrote frequent and
persuasive editorials about hybrid corn (Brown,
1983). A similar focus on shaping customers’ per-
ceptions is observed in firms and other stake-
holders’ efforts to build legitimacy and carve out
socio-cognitive categories echoing specifications of
future products (Grodal et al., 2015). For example,
during the incubation stage, investing radio satellite
firms used consistent linguistic framing and story-
telling to shape the collective industry identity
(Navis & Glynn, 2010), whereas stakeholders in
the business computer industry relied on familiar
analogies for new product descriptions
(Bingham & Kahl, 2013). In the wind energy
industry, entrepreneurs joined efforts with
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environmental movements such as the Sierra Club
to promote demand for the industry (Sine & Lee,
2009). An alternative path in alleviating demand
uncertainty focused on securing sales contracts
with institutional buyers such as the military in the
semiconductor and radar industries (Mowery,
2010). As these examples indicate, besides techno-
logical investments, actions undertaken during the
incubation stage were strategically targeted to
gauge and reduce demand uncertainty.

As the first bushels of hybrid corn were sold by
Pioneer Hi-Bred in 1926, the birth of the hybrid
corn industry rested on internal development and
information exchange between actors stemming
from heterogeneous knowledge bases and cognitive
frames. More generally, and across science-
triggered industries, although the starting point of
the incubation stage is a scientific discovery, the
eventual industry inception entails actions focused
on both technical advancements and demand condi-
tions. In turn, significant experimentation, competi-
tion, and collaboration by actors in the incubation
stage critically shape the ensuing industry structure.

Industries Triggered by Unmet User Needs

In the 1870s, Josephine Cochrane grew tired of ser-
vants chipping her heirloom china and began
designing a machine that could clean dirty dishes,
thereby identifying an unmet user need that would
underpin the emergence of the dishwashing
machine industry (Fenster, 1999). Similarly, users’
drive to find a solution to their unmet needs trig-
gered the incubation stage of industries such as
sports equipment (Baldwin, Hienerth, & Von Hip-
pel, 2006; Shah, 2003), probe microscopy (Mody,
2006; Shah & Mody, 2014), and photo typesetters
(Tripsas, 2008).

Unique understanding of needs unfulfilled by
existing products or services often provides the
knowledge context for end-users or professional
users as actors who invent to fulfill that need (Von
Hippel, 1988). User-inventors typically design an
initial prototype for their private use and may share
it with other users, either individually or within a
community (Franke & Shah, 2003). Some users,
due to their own experiences with the invention
and/or positive community feedback, subsequently
perceive a commercial opportunity and found firms
to commercialize the invention (Shah & Tripsas,

2007). In dishwashing machines, for example, after
several years of personal use and display to neigh-
bors in her kitchen, Josephine Cochrane received
her first patent in 1886 and set about founding
Cochran’s Crescent Washing Machine Company.
Similarly, in the rodeo kayaking industry, although
Walt Blackader, an enthusiast kayaker, introduced
rodeo kayaking techniques and specialized sport
equipment in 1968, it was only in the early 1970s
that users in the rodeo kayaking community
founded new firms to address unsolicited requests
from others wishing to own equipment similar to
theirs (Baldwin et al., 2006). In the photo typesetter
industry, while in charge of publishing a French pat-
ent gazette for International Telephone & Tele-
graph, professional users Louis Moyroud and Rene
Higonnet invented the first mechanical photo type-
setter in 1944, and they later commercialized it with
a firm named Lithomat in 1949 (Tripsas, 2008).

Similar to industries triggered by scientific dis-
coveries, actors focused their efforts on resolving
technological and demand uncertainties during the
incubation stage. The resolution of technological
uncertainty often entailed designing a prototype
that could address the unmet need. Therefore, key
actions consisted of identifying and integrating rel-
evant knowledge and technology bases, which
were often redeployed from other industry contexts
or cocreated for the focal industry. For example, in
order to build the first dishwashing machine, Jose-
phine Cochrane hired a mechanic named George
Butters as a collaborator. While they were able to
draw on the available mechanical technologies, the
first few attempts showed poor results. However,
several design revisions resulted in an operational
prototype, which was later improved with a motor
pumping the water and movable dish rack. In
designing the photo typesetter prototype, Rene
Higonnet relied on available photography technolo-
gies of the time (Tripsas, 2008). Similarly, user
entrepreneurs in the rodeo kayaking industry
designed the first prototypes by leveraging the
existing manufacturing technique of hand lay-up
molding of fiberglass (Baldwin et al., 2006).

When prototype design entailed access and inte-
gration of novel areas of expertise not easily rede-
ployable from other contexts, collective design and
knowledge development by engaging the user com-
munity became pertinent. Participants within these
communities exchanged information freely through
discussions and presentation of artifacts and
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invested time and effort to address others’ needs,
thereby facilitating improvements and new feature
development (Franke & Shah, 2003). In the probe
microscopy industry, academics who wanted to use
the probe microscope for their research formed user
communities to share knowledge on how to build
copies of the probe microscope, extend its func-
tionality, share tips and component parts, and pro-
vide data in support of the image’s scientific value.
They also worked jointly in labs through visits,
sabbaticals, and graduate student and postdoc
exchanges (Mody, 2006). These efforts led to the
gradual development of explicit knowledge for the
microscope to be reliably replicated. Within wind-
surfing, skateboarding, and snowboarding equip-
ment industries, higher novelty was achieved as
users freely exchanged information on their designs
and received feedback from the user community
(Shah, 2003).

In terms of demand uncertainty, even though the
commercial opportunity for user entrepreneurship
is based on realization of a personal unmet need,
the extent to which a set of potential consumers
faces a similar need and is willing to adopt the
product is unknown. Therefore, there is a need for
proactive assessment and shaping of demand con-
ditions by engaging other users through direct
product experience and community feedback. For
dishwashing machines, while the need for dish-
washers as a replacement for handwashing was
well understood by Cochrane, that a machine could
do the task had yet to be established for wider cus-
tomer groups. Indeed, in contrast to her own
experiences, housewives were initially not inter-
ested. Instead, Cochrane had to personally visit res-
taurants and hotels to not only display the machine
to a wide audience, but also provide the direct
product experience for users, which enabled resolu-
tion of demand uncertainty. The role of community
feedback was salient within industry contexts such
as sport equipment and probe microscopy, as wider
adoption required incorporation of the voices of
multiple actors into the technological artifact
(Baldwin et al., 2006; Mody, 2006; Shah, 2003). In
these contexts, word of mouth diffusion of proto-
type attributes as well as obtaining input from the
user community about desired features and applica-
tions turned critical (Shah & Tripsas, 2007).

As Josephine Cochrane sold the first dishwash-
ing machine to Palmer House hotel in Chicago in
the late 1880s, the birth of the dishwashing machine

industry rested on her entrepreneurial drive to sat-
isfy her own unmet need and the needs her inven-
tion satisfied for others. More broadly, when
industries are initiated from unmet user needs, users
engage in rich information exchanges with broader
communities, and their development of prototypes
that address their own needs fuels new industry
emergence. Despite differences in triggers and
actors between science- and user-triggered indus-
tries, they nonetheless follow similar patterns in that
actions are focused on reducing technological and
demand uncertainties, thereby helping shape an
industry’s future structure.

Industries Triggered by Mission-Oriented
Grand Challenges

In 1941, the U.S. government appointed a commit-
tee at the Office of Scientific Research and Devel-
opment (OSRD) to overcome the excessive needs
of the military to treat infection during World War
II, a mission-oriented grand challenge that would
underpin the emergence of the penicillin industry
(Klepper, 2016). Mission-oriented grand challenges
in response to national security, public health, or
social issues have initiated public-private partner-
ships, which have led to the emergence of indus-
tries such as bionic prosthetics (Kim, 2016) and
mobile money platforms (Shah et al., 2017).

Challenges related to national security or public
health drive government agencies or not-for-profit
foundations to define and support specific missions
and coordinated actions for achieving a solution
with immense social and global impact (Foray,
Mowery, & Nelson, 2012; George, Howard-Gren-
ville, Joshi, & Tihanyi, 2016). These missions
typically involve extensive partnerships between
private sector (e.g., firms) and public sector
(e.g., universities, government labs) actors and are
coordinated by the original government agency or
foundation defining the mission (these actors may
or may not be local to the area where the industry
develops. See, for example, Shah et al., 2017). The
immediate beneficiaries of the missions may not
necessarily be the general public, particularly in the
case of military and defense-related challenges.
However, some technological achievements spill
over to the public/civilian domain and provide the
basis for private entrepreneurial activity (Mowery,
2010). In the case of penicillin, OSRD served as the
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coordinator of research efforts between pharmaceu-
tical firms such as Merck, Squibb, and Pfizer, gov-
ernment labs, and multiple universities. In parallel,
the War Production Board funded relevant research
of more than 175 firms and several hundred univer-
sity scientists. Although the primary objective was
to provide the military with antibiotics, penicillin
later became available for commercial sales
(Klepper, 2016). Within several Central American
countries, the Swiss Agency for Development and
Cooperation (SDC) facilitated the creation of metal
silos markets to reduce post-harvest loss by engag-
ing stakeholders in both public and private sectors
(Shah, Agarwal, & Sonka, 2017; Sonka, Cheng, &
Kenney, 2014). These cases note heterogeneous
roles of university scientists and firms as key actors,
with government agencies and foundations serving
as coordinators.

Resolution of technological and demand uncer-
tainty is also the focus of actions during the incuba-
tion stage. For technological uncertainty, while
some missions need to extend available knowledge
and technology bases, others require development
of entire knowledge bases from scratch. These
efforts typically involve coordinated research by
firms and universities and extensive information
exchange. For the case of penicillin, Fleming’s orig-
inal discovery of penicillin in 1928 and the subse-
quent research by Howard Florey at the University
of Oxford with the financial support of the Rocke-
feller Foundation provided an initial scientific base
(Kingston, 2000). However, the treatment efficacy
needed to be scientifically confirmed, and there
were no production processes available for mass
production. Collectively and through interactive
experimentation, government agencies, universities,
and firm collaborators found a solution. An impor-
tant feature was that the firms involved received
regular progress reports and agreed to freely
exchange information about their findings (Klepper,
2016). In metal silos, with easily sourced technol-
ogy from the developed countries, the creation of a
well-functioning ecosystem within the Central
American countries required attention to local
needs. The SDC coordinated technology experi-
mentation by tinsmiths and farmers during the incu-
bation stage to address problems in the
development of a viable supply chain and in optimal
storage features that reduced harvest spoilage and
pest control (Shah et al., 2017; Sonka et al., 2014).
Within Sub-Saharan Africa, mission-driven

coordination between nonprofit agencies such as the
U.K. Department for International Development,
diversifying entrants such as Vodafone, and entre-
preneurial start-ups such as Safaricom and various
independent agents addressed the technological and
supply chain challenges for successful launch of
M-Pesa as a mobile money platform. In contrast,
within the same context, the inability to create win-
win outcomes around the NFC (near field communi-
cation) chip standard for secure financial transac-
tions between banks, credit card companies, and
other intermediaries stifled inception of this industry
(Ozcan & Santos, 2015). Similarly, in the absence
of coordinated and collective efforts in the context
of drugs for neglected diseases in poor countries,
despite scattered basic scientific progress, a transla-
tion to clinical and commercial knowledge was
largely unfruitful (Vakili & McGahan, 2016).

While it may seem demand uncertainties are typi-
cally less salient in these industries given their
mission-oriented nature, the assessment of potential
commercial value and its actualization are far from a
certain undertaking. The initial sustenance of
mission-oriented efforts are often assured by procure-
ment and purchasing agreements. For example, the
military committed to purchase penicillin (Kingston,
2000; Klepper, 2016), and the SDC program helped
support the initial purchases of metal silos in Central
America (Shah et al., 2017; Sonka et al., 2014).
However, in other cases, reaching commercialization
involved convincing other actors of the merits of the
technology, often through information provision. For
penicillin, despite promising clinical trial evidence,
additional medical demonstrations and direct advo-
cacy of Howard Florey in battlefields became essen-
tial for assessing and shaping its adoption, even by
military doctors (Kingston, 2000). Further, to gauge
general commercial demand, there was ongoing pub-
licity about the prospective miracle drug for human
infection and animal farming (Achilladelis, 1993).
For metal silos, extensive information exchange—
ranging from posters and street boards to radio pro-
grams to agricultural exhibitions as well as partner-
ships with governments and locally respected
stakeholders such as NGOs, religious institutions,
and women leaders—helped engender trust and over-
come demand resistance. Even when rural farmers
were convinced of benefits, the prohibitively expen-
sive costs of metal silos required public-private part-
nerships to create financial solutions for sustainable
demand (Shah et al., 2017; Sonka et al., 2014).
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As Merck and Pfizer addressed military penicil-
lin needs and subsequently commercialized peni-
cillin in 1945, the birth of the antibiotics industry
rested on complex yet coordinated responses by
multiple private and public actors to a mission
challenge. Today, commercial space travel may be
an industry in the incubation stage initially trig-
gered by a mission-oriented grand challenge.
More broadly, industries triggered by mission-
oriented grand challenges depict concerted chan-
neling of efforts across diverse communities and
organizations, with rich information exchange to
create new institutional and industry structures
and facilitate solving thorny technical and demand
problems.

Integrative Themes from the Conceptual
Framework

We now synthesize overarching themes based on
the aforementioned empirical observations of the
incubation stage. Table 1 provides a summary.

Theme 1: The incubation stage can have one
of several triggers and is motivated by different
incentives. We begin by underscoring the premise
of the work reviewed earlier. Prior to industry
inception, there is an incubation stage activated by
a trigger event (Table 1, Column 1). Although
trigger events differ, the subsequent incubation
stage is a dynamic time period lasting several
years and even decades. In science-triggered
industries, the incubation stage leverages univer-
sity and industry inventors. A focus on basic sci-
ence, within academic norms and reward
structures, privileges non-pecuniary motives span-
ning the joy of discovery, publications, and the
resulting reputational awards due to recognition of
merit (Feynman & Leighton, 2010; Merton,
1973). The commercial potential of scientific dis-
coveries thereafter motivates for-profit application,
often through the creation of new firms in the
process. In industries triggered by unmet user
needs, the incubation stage leverages lead or niche
users solving problems for their own purposes
and, in the process, they discover the potential for
commercialization. Mission-oriented grand chal-
lenges initiated by the government or not-for-
profit foundations also represent a distinct trigger,
for which the incubation stage involves individual
and organizational efforts rising to the challenge

of social needs left underaddressed by existing
markets. Perhaps more than any other stage, the
actors and actions undertaken during incubation
are most characteristic of “creative destruction”
(Schumpeter, 1942). However, given high and
endogenous uncertainty, the motivations for the
fundamental breakthroughs occurring during this
stage represent expected, rather than actual, mone-
tary returns. Though economic models (Aghion &
Howitt, 1992) emphasize “prizes offered by capi-
talist society to the successful innovator”
(Schumpeter, 1942, p. 102), the incubation stage
points to additional non-pecuniary motives, such
as solving problems of individual or societal
import and “the joy of creating, of getting things
done, or simply of exercising one’s energy and
ingenuity” (Schumpeter, 1934, pp. 93–94).

Theme 2: The incubation stage is character-
ized by heterogeneous actors drawing from
diverse knowledge bases, even within each type
of trigger. While Theme 1 highlighted differences
in actors across different triggers for industry incu-
bation, a second theme relates to within-industry
numerosity and heterogeneity of actors and the
diversity of knowledge bases that ultimately need
to be integrated for industry emergence (Table 1,
Column 2). Contrary to the images invoked by lone
inventors in scientific labs or garages, each trigger
event unleashes the creative energies of multiple
actors who engage in problem solving and develop-
ment of the industry’s knowledge base. These
actors represent diversity in experiments and path-
ways undertaken to sensemake of the opportunities
presented by the triggers and diversity in knowl-
edge bases drawn upon. Also, and in contradiction
to received transactions costs predictions that high
uncertainty and asset specificity may preclude oper-
ational markets for technology, the incubation stage
seems to be characterized by rich interaction of the
actors in formal and informal exchange of ideas,
knowledge bases, and assets—all designed to inte-
grate relevant information to further enhance viabil-
ity of the industry.

Theme 3: The incubation stage represents
simultaneous and recursive (rather than linear)
actions intended to reduce technological and
demand uncertainty. Linear pathways for science-
push emphasize scientific discovery resulting in
invention, manufacturing, and marketing, and for
demand-pull, emphasize customer suggestions
resulting in invention and manufacturing (Schilling,
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2016). In contrast, a third theme emerging from the
above observations is that regardless of the type of
trigger, the actions undertaken during the incuba-
tion stage represent simultaneous and recursive
attention to both technological and demand uncer-
tainty (Table 1, Columns 3 & 4). Rather than linear
pathways, “the Marshallian scissors cuts with both
blades” (Cohen, 2010, p. 169) when viewing
actions undertaken to reduce uncertainty.

Further, the nature of technological/demand
uncertainty during the incubation stage seems qual-
itatively different than for later stages. Subsequent
to product commercialization and within the con-
text of an operating market, scholars have concep-
tualized technological uncertainty as either partial
knowledge about cost, features, and performance
of a nontrivial set of product designs (Abernathy &
Utterback, 1978; Clark, 1985; Tushman & Ander-
son, 1986) or partial knowledge about the timing
and extent of obsolescence of technology-specific
investments in assets and capabilities
(Balakrishnan & Wernerfelt, 1986). However, prior
to first product commercialization, technological
uncertainties include additional dimensions, charac-
teristic of the large differences between the amount
of information required to develop the innovation
and the amount of information already possessed
(Galbraith, 1977). Qualitatively then, technological
uncertainty during the incubation stage arises due
to partial knowledge about whether and how ade-
quate advancements in core and complementary
knowledge domains can be integrated into introdu-
cing a viable product.

Similarly, demand uncertainty subsequent to
commercialization takes the forms of partial knowl-
edge about customers understanding of a product,
their evaluation of various design features
(Abernathy & Utterback, 1978; Clark, 1985; Tush-
man & Anderson, 1986), and unanticipated volatil-
ity in demand size (Walker & Weber, 1984).
During the incubation stage, however, demand
uncertainty is qualitatively different, resulting from
partial knowledge about customers’ preferences
about a product concept that may or may not even
be available as a prototype for them to experience.
Even in user- and mission-triggered contexts, the
needs experienced by lead users serve as a guide-
post around which further actions are undertaken to
assess the technology’s commercial potential and
resolve demand uncertainties through outreach and
development.

Theme 4: The incubation stage is character-
ized by experimentation directed at resolving
technological and demand uncertainty.
Experimentation is a consistent and recurring fea-
ture of the incubation stage. Actors start out with
limited information on the technology and its
potential, as well as its intended or unintended
applications. Building off the preceding two
themes, the incubation stage is well characterized
by the notion of “human agents [who] differ in
their skills, capabilities, and orientations…enlisted
into the realm of potentially useful experimenta-
tion” (Rosenberg, 1992, pp. 188–189). Only
through experimentation is information uncovered
to reduce the technological and demand uncertain-
ties described earlier. The results of experimenta-
tion appear to manifold: the characteristics of the
technology (e.g., its design, features, and function-
ality) and the market the technology serves evolve
and often proliferate. That is, a trigger event sets in
motion panoply of experiments by myriad actors
drawing on heterogeneous sets of resources
(Table 1, Column 3). In science-triggered indus-
tries, university and industry inventors engage in
sequential efforts and trial and error to transform
basic research into commercial applications. In
industries propelled by unmet user needs, the incu-
bation stage depends upon similar efforts by users
who bricolage relevant knowledge from various
sources. Mission-oriented grand challenges initiated
by the government or not-for-profit foundations
coalesce individual and organizational efforts, also
engaging in trial and error process. Simultaneously,
across all three triggers, experimental search and
discovery about potential use and users during the
incubation stage relate to sensemaking about desir-
able features, incorporating knowledge from lead
users into the prototype products and services and
experimental teaching and learning loops with
potential consumers about desirability of design
features (Table 1, Column 4).

Theme 5: The incubation stage is character-
ized by significant sharing of knowledge through
formal and informal channels. A second hallmark
of the actions designed to resolve “partial knowl-
edge” is the iteration between internal development
experiments and integration of external knowledge
and resources. The incubation stage is characterized
by rich information exchanges within relevant com-
munities to address uncertainties (Table 1, Col-
umns 3 and 4). For industries triggered by

Triggers, Actors, and Actions Preceding Industry Inception 297

Copyright © 2017 Strategic Management Society Strat. Entrepreneurship J., 11: 287–305 (2017)
DOI: 10.1002/sej.1259



scientific discoveries or mission-oriented chal-
lenges, these communities are within universities
and firms and for unmet user needs, the actors
engage with user communities—individuals who
unite together based on similarities in use. Further,
the motivations discussed in Theme 1 imply that
knowledge exchange occurs not only through for-
mal channels (alliances and/or acquisitions for
resource reconfiguration) governed by monetary
incentives, but also through informal (open) and
social channels. Nonmonetary motivations for use
of informal channels relate to norms of science in
science-based and mission-driven triggers and the
desire of users to share ideas with like-minded
others for the purpose of enjoyment and creativity
in unmet user need triggers.

Together, experimentation and knowledge shar-
ing imply that multiple actors, possessing a wide-
variety of knowledge, apply their insights and
expertise to guide efforts in problem search and
discovery of solutions. As knowledge is shared
through various mechanisms and for various rea-
sons, deliberate and vicarious learning across actors
informs and guides future experiments, potentially
reducing duplication of effort, but surely building
the knowledge base for the industry during the
incubation stage.

Theme 6: The incubation stage shapes indus-
try structure and firm strategy in the stages
post-commercialization. The earlier themes under-
score an important overarching theme regarding the
incubation stage: notwithstanding that some indus-
tries stem from lone inventors toiling in isolation of
others resulting in a monopoly, the work reviewed
here points to an alternative pathway wherein the
incubation stage is characterized by vibrant actions
undertaken by numerous and heterogeneous actors.
Importantly, most of the industries we have fea-
tured depict a quasi-monopoly period after the first
commercialization, but the one or, at most, few
firms that initially commercialize a product belie
the significant number of actors who invest in incu-
bating the industry. The strategies undertaken by
investing firms, in the form of both competitive
and collaborative decision making, determine who
takes on the commercialization role and who takes
on supplementary roles in the developing ecosys-
tem. Thus, whether industries evolve to become
oligopolies or monopolistically competitive may
well be traced to seeds sown during the incubation
stage.

A Research Agenda

Our brief review and preliminary conceptual frame-
work underscoring our understanding of the incu-
bation stage of new industries are themselves in an
incubation stage and deserving of effort from
numerous and heterogeneous scholars with diverse
disciplinary lenses and research expertise. We next
provide a few potential pathways for experimenta-
tion, knowledge sharing, and exploration.

Theoretical Areas of Inquiry

Initial triggers. The review of the current indus-
try incubation literature revealed three sets of initial
triggers that activate the emergence trajectory of
nascent industries. While informed by the current
state of the literature, these three sets of triggers
may not fully cover the variety of incubation paths
experienced in different industries. Future research
drawing on novel and heterogeneous industry con-
texts may uncover other important triggers. For
example, scholars have noted how social move-
ments shape industry demand and channel
resources to industry producers after industry
inception (Lounsbury, Ventresca, & Hirsch, 2003;
Pacheco et al., 2014; Wry et al., 2011), and new
empirical evidence may identify industries with
social movements as the initial trigger of the incu-
bation stage. Further, although we focused on the
role of government in triggering new industries via
mission-oriented grand challenges, other triggers
may be regulatory or public policy.

Our conceptual framework incorporated a sharp
distinction between the three sets of triggers. How-
ever, we acknowledge the presence of hybrid trig-
gers. Particularly in high-technology industries,
scientific discoveries may result from both core
expertise and from unmet needs encountered
through use. The same holds for scientific discov-
eries that are in response to mission-driven research.
The internet is a salient example of such a hybrid
trigger (Greenstein, 2015). It was partly triggered by
a mission-oriented grand challenge by DARPA,1

which not only funded but also coordinated efforts

1 DARPA refers to the Defense Advanced Research Projects
Agency, an agency responsible for developing emerging tech-
nologies for use in the military. The internet project was ini-
tially funded and coordinated by the agency under its first
name, Advanced Research Projects Agency (ARPA).
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of several university scientists and firms to develop
packet switching data network. Concurrently,
though, it was also built on the discoveries shifting
the scientific frontier such as routing algorithms as
well as private firms’ need for communication
(Greenstein, 2015). Research examining pure and
hybrid trigger industries will provide useful insights
regarding similarities and differences.

Finally, while the conceptualization of a distinct,
recognizable trigger event may be an appropriate
characterization for many industries, future
research needs to explore the incubation paths of
industry contexts with no evident trigger. In partic-
ular, new industries and organizational forms emer-
ging due to convergence or disintegration in
existing industry architectures (David, Sine, &
Haveman, 2013; Jacobides & Winter, 2005) may
prove insightful.

Characteristics of the incubation stage.
Additional research may focus on documenting and
providing theoretical explanations about the attri-
butes of the incubation stage. Our review alluded
to the presence of a noncommercial period, starting
with an initial trigger event until actors engage in
for-profit commercial investigation of the opportu-
nity. Future studies may identify other subperiods
within which actors undertake actions targeted at
resolution of technological or demand uncertain-
ties. The duration of these subperiods, their tempo-
ral sequence, their potential overlap, and their
structural differences in number and types of firms
may not only enable a more systematic analysis of
the incubation stage, but also reveal important con-
tingency factors.

By inquiring about the patterns and underlying
reasons for entry, exit, and investments made by
heterogeneous actors during the incubation stage,
future research may provide a more complete pic-
ture of investing firm demography, the knowledge
bases they draw on, and the performance conse-
quences of their strategy. Our review shows indus-
tries triggered by a scientific discovery may
initially comprise academic entrepreneurs,
employee spinouts from related industries, or diver-
sifying firms, whereas industries triggered by
unmet user needs may initially comprise user entre-
preneurs. A fruitful avenue of research lies in
examining the extent to which this initial firm
demography persists over time and what type of
new entrants at what time junctures may change
this demography.

Further, examining contributions and motives of
non-firm actors such as regulators, analysts, taste-
makers, intermediaries, and nonprofit organizations
will open new avenues into the factors leading to
industry creation. During the incubation stage, regu-
lators (Dobbin & Dowd, 1997) and nonprofit orga-
nizations (Shah et al., 2017) may play a
fundamental role in influencing the future industry’s
knowledge base and shaping investment incentives.
Further, while industry and professional associations
focal to an industry may channel new resources
toward the industry (Sine & Lee, 2009) and impact
the regulatory landscape (Hiatt et al., 2009; Hiatt &
Park, 2013) after industry inception, their role dur-
ing incubation stage is also deserving of attention.
Likewise, given that the standard-setting organiza-
tions may help the emergence of an industry’s col-
lective identity by helping firms and customers unite
around a converging theme after inception (Lee,
Hiatt, & Lounsbury, 2017), future research may
focus on understanding their role during industry
incubation. The dual role of social movements dur-
ing industry incubation also deserves attention,
given that they can both propel and delegitimize
industry growth (Weber, Rao, & Thomas, 2009).

Factors leading to successful (or unsuccessful)
incubation of industries. Although triggers may
be followed by the actions of various and multiple
actors, not all such investments may result in the
emergence of new industries. For example, among
multiple industry applications of plant biotechnol-
ogy science such as bioremediations and food
nutritional enhancements, only enhanced agricul-
tural productivity applications have proceeded
beyond the incubation stage into the agricultural
biotechnology industry (Kirsch, Moeen, & Wadh-
wani, 2014). Similarly, electric cars were a viable
alternative to internal combustion engine dating
back to the late 1890s, but failed to emerge as a
viable industry for much of the twentieth century
(Kirsch, 2000). More recently, the mobile money
industry has emerged in some countries (Shah
et al., 2017), but not in others (Ozcan & Santos,
2015). The incubation stages of these might-have-
been-industries may serve as counterfactual exam-
ples, thereby enabling comparison of inception
versus non-inception instances. Rosenberg (1974,
p. 106) noted that “our understanding of inventive
activity (and perhaps of social change generally)
is excessively rooted in success stories…yet it is
highly relevant to ask why it took so long to do
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certain things, and why inventors failed for so
long at some inventive efforts while they suc-
ceeded quickly in others.”

Industry emergence and concomitant firm invest-
ment in new industries may also hinge on successful
resolution of various uncertainties during incuba-
tion. Regarding technological and demand uncer-
tainties, additional empirical contexts and
systematic theoretical focus may shed light on the
mechanisms leading to their resolution. Moreover,
under conditions of institutional voids, entrepre-
neurial attempts during the incubation stage may
focus on shaping and navigating the uncertain insti-
tutional environment (Shah et al., 2017). Integrating
insights from institutional economic theory (North,
1990) into industry evolution may advance our
understanding of how entrepreneurs overcome such
challenges and, in turn, influence industry emer-
gence. Analysis of socio-cognitive uncertainty is
another area of interest. With at most a commercial
prototype available during incubation, the confusion
around its label, collective identity of producers,
and customers’ perceptions of its functionality may
turn challenging (Bingham & Kahl, 2013; Grodal
et al., 2015).

Resource and capability investment and
reconfiguration. The incubation stage is by defini-
tion a pre-production period, wherein actors leverage
resources and capabilities that are not self-sustained
by revenue. Future research may examine the finan-
cing needs during the incubation stage for start-ups
and established firms. High levels of uncertainty
pose challenges for start-ups seeking financial capi-
tal, under conditions that make the nature of the
product unclear and difficult to articulate, but also
preclude financial investors from having necessary
benchmarks and data points to evaluate start-ups. An
area of future inquiry, thus, relates to how entrepre-
neurs address their financial needs by attracting
investment from angels, public loans, crowdfunding,
venture capital, and other sources of financial capital
(Goldfarb, Kirsch, & Shen, 2012; Kerr & Nanda,
2015) as well as relying on alternative modes of eco-
nomic value capture (Moeen & Agarwal, 2017;
Teece, 1986). A parallel set of questions pertains to
diversifying entrants, as these firms need to convince
their shareholders and stock market analysts of the
virtues of investing in an industry that is not yet in
existence (Benner & Ranganathan, 2013).

It may also be the case that while access to
resources are necessary, actors rely on mechanisms

other than monetary incentives and the profit motive
to attract resources. Triggers associated with unmet
user needs and mission-driven research underscore
that resources can be bricolaged and that public and
nonprofit institutions can service the resource needs
of a nascent industry. However, these resources are
not free, and how they are assembled and funded
remains a critical question. Together, the breadth of
actors participating in and actions undertaken dur-
ing the incubation stage highlight the necessity of
looking beyond firms and systematically accounting
for alternative forms of organizing and the incen-
tives that drive these forms during the formative
years of an industry (Langlois & Robertson, 1992;
Shah & Mody, 2014; Shah & Tripsas, 2007).

There are multiple research opportunities to link
the capability reconfiguration literature with indus-
try incubation. Capability reconfiguration efforts
through adding, redeploying, recombining, or
divesting capabilities are often entangled with firms’
ability to expand and innovate (Karim & Capron,
2015). During the incubation stage, not only do
industry emergence and firm-level economic value
capture hinge on early entrants achieving a desired
capability portfolio, but also the capability reconfig-
uration process becomes more challenging (Moeen,
2017). For entrepreneurial start-ups, future research
may address their capability addition decisions such
as the initial founding team formation and further
reliance on alliances and acquisitions. For diversify-
ing entrants, it is valuable to study how they add
and redeploy capabilities using alliances and acqui-
sitions, university collaborations, or hiring of
employees and scientists.

Methodological Considerations

Identification of industry boundaries. Scholars
will need to consider carefully the boundaries of a
nascent industry. Industries are typically defined as
centering on the particular products or services
being offered. However, for the incubation stage,
this definition is typically tractable retrospectively.
The variety of categories and labels ex ante associ-
ated to an industry may further complicate this
task. In addition, the distinction between a new
industry and a new generation of an existing indus-
try may not be always apparent. Contextual infor-
mation about whether each industry “makes a large
discontinuity from what has existed before” or “is
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sufficiently large and distinct to be classified as an
industry in its own right” (Helfat & Lieberman,
2002, p. 278) may guide researchers in discerning
new industries. This also implies the need for care-
ful distinguishing between the incubation and sub-
sequent evolution of underlying technologies
(e.g., plant biotechnology) from the incubation and
subsequent evolution of specific industries based
on those technologies (e.g., agricultural biotechnol-
ogy versus bioremediations).

In identifying key actors, conventional industry
evolution studies have relied largely on datasets of
producer firms in an industry. However, a lack of
any product commercialization during the incubation
stage necessitates that scholars look for identifying
involved firms in other novel ways. One possibility
is to track actors building on an initial trigger event.
Further, regulatory requirements may create a paper
trail, thereby supporting data collection on the incu-
bation stage (Lomi, Larsen, & Wezel, 2010;
Moeen & Agarwal, 2017; Navis & Glynn, 2010).
Alternatively, when key foundational patents are
required for advancing a research program in indus-
tries, early stage actors and the technological
advancements they make may be identified by track-
ing initial patent licensees (Eggers, 2016). More gen-
erally, business historical archives such as tax
records, business press, job postings, and telephone
listings may offer opportunities for retrieving infor-
mation about firms not involved in product commer-
cialization (Forbes & Kirsch, 2011).

Choice of methodology. Depending on the
research scope and questions, scholars may rely on
a variety of methods. Given the early stage of our
understanding of industry incubation, inductive
theory-building efforts are remarkably helpful
(Eisenhardt, 1989; Eisenhardt & Graebner, 2007;
Van Maanen, 1979). Several understudied research
areas related to industry incubation such as the
motives of a wide variety of actors, actors’ relation-
ships to one another, actions undertaken and their
effects on uncertainty, and the pathways forged in
the incubation stage may particularly benefit from
inductive methods. In particular, the collection of
primary source data (such as through interviews)
may be an effective way to identify as-yet-unknown
actors and their actions. Techniques such as snow-
ball sampling and the use of open-ended questions
with follow-on questioning that seeks to reveal
details about the informants’ experiences can allow
for theory development that illuminates the complex

and multifaceted social structures of the incubation
stage (Shah & Gorbatai, 2015). In addition, field
studies and observations of technologies currently in
the incubation stage can also help capture the vari-
ety of actions undertaken and their effects.

Historical methods and analytical narratives may
also lead to useful insights. When real-time obser-
vation and documentation are not possible, recon-
struction and interpretation of past events may be
impacted by retrospective reordering and myopia.
This is particularly relevant for studying industry
incubation, given that researchers in the present
may view and sensemake of the past in the light of
their knowledge of how the industry has unfolded
since then (Kirsch et al., 2014). The paths not
taken, the uncertainty experienced, and the variety
of challenges faced by actors may be eluded given
the passage of time. However, by offering contex-
tualized accounts of past events, historical methods
may enable ex post analysis of antecedents, pro-
cesses, and causes of industry incubation
(Braguinsky & Hounshell, 2016).

Finally, large-scale empirical documentation and
statistical analyses may reveal critical stylized find-
ings and patterns. In doing so, construction of longi-
tudinal datasets is important, as the incubation stage
typically spans many years, over which actors and
actions appear to evolve. These analyses may benefit
from both single- and multi-industry studies. When
pursuing multi-industry studies, there is an opportu-
nity to identify common patterns about the attributes
of the incubation stage, examine their pervasiveness
in a variety of industries, or study industry-level con-
tingency factors. Despite these benefits, scholars are
often limited in the measurement of variables with
similar interpretations across a set of industries.
When focusing on a single industry, a deep contex-
tual knowledge may permit the creation of rich data
with multiple unique variables to provide an in-depth
theoretical investigation. In addition to retrieving
secondary data from archival sources, these efforts
may focus on surveys of industries that appear to be
on the path to becoming stand-alone industries and
focus on perceptions about real-time technological
and demand uncertainties.

Conclusion

Similar to the pre-history of Athena’s birth, new
industries are not suddenly born at the time of the
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first product commercialization. Instead, as we
begin to illuminate in this article, complex interac-
tions of various actors and actions during the incu-
bation stage not only precede, but also shape the
birth and subsequent structure of new industries.
From a policy perspective, this heterogeneity in
actors and actions is critical (Agarwal & Shah,
2014; Etzkowitz & Leydesdorff, 2000): incubating
new industries requires multiple actors—not just
firms. Hence, social action and policy may also pay
attention to cultivating the wide variety of actors
who set the stage for the commercial development
of new industries. Because new industry emergence
is related to entrepreneurial dynamism, economic
growth, and national competitiveness, we believe
that research directed toward understanding the
precursors of industry formation will greatly
enhance our ability to support, harness, and mobi-
lize the variety of actors that spark and incubate
new industries and, thereby, prime these engines of
upward mobility and social well-being.
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