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“ e thought we were being ‘disruptive’. Time will tell if »
we were, in fact, just being stubborn.

Founder of the technology venture featured in this study

Technology commercialization is an often nonlinear process that tends to pass through vari-
ous “stages” or “phases” as a venture attempts to shepherd a technology from the laboratory
to marketplace. Between these phases are “junctures” or “transitions” that present particu-
lar challenges for entrepreneurs as they often comprise fundamental changes to the venture
instead of simply scaled versions of previous challenges. In this study, we use a participant-
observer methodology to deeply explore how a technology venture in the renewable energy
sector negotiated these transitions. Our findings highlight the development of a “repertoire”
of tools entrepreneurs can use to help successfully negotiate these transitions.

Introduction

Technology entrepreneurship is defined as “an invest-
ment in a project that assembles and deploys special-
ized individuals and heterogeneous assets that are
intricately related to advances in scientific and technolo-
gical knowledge for the purpose of creating and captur-
ing value for a firm” (Bailetti, 2012). Commercialization
is “the process of acquiring ideas, augmenting them
with complementary knowledge, developing and manu-
facturing saleable goods, and selling goods in a market”
(Mitchell & Singh, 1996). Both of these closely related
concepts are critical to developing science-based solu-
tions to seemingly intractable social problems and sus-
taining firm competitiveness in technology-driven
industries (Katila, 2002; Prahalad, 2011).

Past technology entrepreneurship research revealed bar-
riers to commercialization such as the “Valley of Death”
in which a given technology fails to make it to market be-
cause many funding sources focus on scientific novelty
(such as grants for basic scientific research) and do not
support the type of translational research needed to
make such a technology attractive to private investors
(Auerswald & Branscombe, 2003). Similarly, researchers
have highlighted “chasms” like that between enthusiast-
ic groups of early adopters and the mass market that
ultimately determine a venture’s success (Moore, 1999).
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Beyond these well-established barriers, researchers
have found other, often subtler, obstacles including the
difficulty in effectively traversing the conflicting logics
of scientific research and market-focused commercial-
ization (Vohora et al., 2004). Furthermore, these barri-
ers often require fundamentally different managerial
approaches rather than representing scaled-up ver-
sions of the same problem. For example, Fisher and col-
leagues (2016) demonstrate how institutional pressures
vary, leading to legitimacy challenges as technology-fo-
cused ventures make their way from the laboratory to
the market. Despite all of these laudable research ef-
forts, technology commercialization remains challen-
ging, and empirical evidence shows that very few
inventions navigate this perilous transition to become
true innovations (Markman et al., 2008; Moser, 2005).

In this study, we build on this research, while also tak-
ing a different methodological approach to understand-
ing the technology commercialization process. By
taking studies outlining increasingly nuanced views of
the stages and phases of technology commercialization
as showing the “contours” (Rasmussen, 2011) of this
process, we examine how technology entrepreneurs de-
ploy various tools in the transition between these
phases. In so doing, we respond to calls for entrepren-
eurship researchers to engage in process-centered, lon-
gitudinal, and market-oriented studies of emergence
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under conditions of uncertainty (Davidsson, 2003).
This approach both helps add a dimension of “how” to
the “what” examined in these previous studies, and it
provides more concrete guidance to those directly in-
volved in the technology commercialization process.

Previous research has provided limited guidance on ne-
gotiating transition points between stages of the com-
mercialization process (Neergard, 2003; Rasmussen,
2011) and these transitions are still not well under-
stood more generally (Fisher et al., 2016). A result, we
use a qualitative inductive methodological approach,
featuring participant observation, in an effort to gain
deeper insights into our research question: how do en-
trepreneurs navigate key transition points in the phases
of the technology commercialization process? Our goal
in this study is to contribute to opening the “black box”
of these transition points to better understand the tools
used in these efforts by technology ventures.

In service of this goal, we first offer a focused literature
review on stage-based models of entrepreneurship
with particular attention paid to the consequences for
technology commercialization contexts. Second, we
present our case analysis of a technology commercializ-
ation venture in the promising area of sensors and data
analytics used in renewable energy systems. Our ana-
lysis of this case unveiled a repertoire of tools the ven-
ture used when navigating its technology
commercialization path and associated critical trans-
ition points. This notion of a repertoire from which act-
ors can select is well established in research on
organizational culture (e.g., Swidler, 1986) and has
more recently been adapted to the context of product
innovation (e.g., Seidel & O’Mahony, 2014).

While some of these “tools” we observed have received
increasing attention in both popular and academic out-
lets — such as “pivoting” (Crilly, 2018; Reis, 2011) — oth-
ers such as strategic pauses are less developed within
the literature. Mintzberg and Waters (1982) highlight
the importance of “periods of pause, following periods
of sprinting” for organizations to “remain viable” more
generally, but they do not apply this concept to techno-
logy commercialization or early-stage ventures. Fur-
thermore, our methods allow us to take a more holistic
view of these tools so instead of examining whether or
not a given tool is effective on average across a large
population of ventures; we are able, for example, to ex-
amine the nuanced relationship between pivoting and
pausing in the context of this particular case.

timreview.ca

Previous Research

One of the foundational observations in research on
technology commercialization (and entrepreneurship
more generally) is that it is inherently a process rather
than an event or trait (Davidsson, 2003). As such, re-
searchers have endeavoured to better understand this
process by focusing on its progression from scientific
discovery to marketable product. In an extreme but in-
structive example, Rothaermel and Deeds (2004) stud-
ied the technology commercialization process in the
pharmaceutical industry. Here, chemical compounds
are screened through numerous “models” (ranging
from simple organisms to mice to human subjects) to
assess a compound’s feasibility as a pharmaceutical. Of
course, the highly regulated and broadly linear techno-
logy commercialization process in the pharmaceutical
industry likely represents an extreme case; however, the
overarching idea remains the same: scientific discover-
ies must be tested and refined to eventually become
commercialized products.

In another example, Dewald and Fromhold-Eisebith
(2015) examined the photovoltaic (PV) industry’s forma-
tion from its birth in the 1950s to its maturation in the
2000s. The researchers studied this industry through
the lens of technological innovation systems, specific-
ally sustainability-oriented technology. Their empirical
study demonstrated “an expedient combination” of
“territorial innovation system” approaches (regional,
national, supranational, and international spaces) and
its connections with major process-oriented fields
(R&D, knowledge development, technology production,
market formation, and policy). The authors postulate
that technology innovation systems are rescaled in time
and space through the dynamic convergence of the dif-
ferent process fields and a focus on the convergence of
technology innovation systems and national institution-
al systems by aligning technology with strengths of the
national innovation system (e.g., prevalence of a na-
tion’s leading industries, technologies, and expertise).
Whether it takes place at the macro- (institutional and
policy), mezzo- (industry), or micro- (firm) level of ana-
lysis, this area of research has shown that, in addition to
experiencing a nonlinear technology commercializa-
tion process, nascent technology entrepreneurs face the
dynamic interplay of markets (e.g., industry matura-
tion, legacy effects, and fights over standards and prac-
tices), technology development and integration (e.g.,
symbiotic relationships), and psychological (reliance on
heuristic and mental models) challenges.
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In addition to outlining high-level patterns, the literat-
ure illustrates that entrepreneurial ventures pass
through several phases and confront critical junctures
in their development. The literature also reveals that the
intricacies and challenges faced by entrepreneurial ven-
tures are similar regardless of industry or firm size. At
each phase, ventures face strategic, financial, manageri-
al, and organizational challenges, as well as issues with
resource limitations and transition challenges
(Churchill & Lewis, 1983; Eggers et al., 1994). More spe-
cific to the technology-based venture context, Vohora
and colleagues (2003) found the commercialization pro-
cesses for spinouts based on university-generated tech-
nologies are also non-linear, often skipping stages or
regressing to an earlier stage. These and other research-
ers found that early decisions and mistakes in this pro-
cess can lead to substantial opportunity costs, including
longer time to market, lost revenue, and lack of external
investment (Eisenhardt & Martin, 2000; Galunic & Eisen-
hardt, 2001; Teece et al., 1997).

More recently, researchers have examined punctuated
paths of technology commercialization and have ar-
gued that this process is more than merely refining a
technology or searching for market alignment. For ex-
ample, Fisher and colleagues (2016) develop a model in
which new ventures based on university-generated tech-
nologies must traverse multiple “legitimacy thresholds”
in which institutional pressures on the new venture
change dramatically, thereby providing evidence that
scaling requires a more systematic change to a venture
than just doing more of the same, but on a larger scale.

Transition 2

Transition 1

Methods

To examine our research question, we employ a case-
based methodology (Yin, 1989) to gain deeper insight
into the tools and tactics used by technology-oriented
entrepreneurs as they negotiate transition points
(Figure 1) in the development of their ventures. Yin
(1981) argues that case-based approaches are well-
suited to “attempt to examine: (a) a contemporary phe-
nomenon in its real-life context, especially when (b)
the boundaries between phenomenon and context are
not clearly evident.” This description fits our case
study as we are examining the early stages of a new
venture’s evolution and focusing on the processes in-
herent in entrepreneurial activities (Davidsson, 2003).
Specifically, we examine what Rasmussen (2011) classi-
fies as the “teleological” processes of entrepreneur-
ship, which aim to describe how entrepreneurs “are
able to drive the project forward in a purposeful, or
teleological, way” related to strategic decision making
(Poole & Van de Ven, 2004), adaptive learning (March
& Olsen, 1976), and the practice of strategy (Jarzab-
kowski, 2004).

In addition to adopting this exploratory case-based
method, we also benefit from having a participant ob-
server on our author team. Observation, including by
participants, is employed in several disciplines as a
technique to collect personal perspectives and cultural
data in qualitative research (Kawulich, 2005). This
design allows us unique access to understanding the
“hows” and the “whys” of this case and has appeared

Transition 4

Transition 3

Figure 1. The recursive technology commercialization process with a focus on transitions
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in related areas of research, such as examining the evol-
ution of entrepreneurial networks (Jack et al., 2010).
Furthermore, using a participant-observer approach for
data collection helps answer calls for entrepreneurship
research to more squarely focus on questions of emer-
gence, as well as those of process (Davidsson, 2003).

Case Selection and Setting

We selected our case study based on access and its the-
oretical alignment with our research question. We be-
lieve our case excels at its alignment with our research
question as it focuses on an early stage, but not a nas-
cent, venture (having been founded in 2011). Therefore,
it maps to early parts of stage-based models of techno-
logy entrepreneurship but also has existed long enough
to offer a genuinely longitudinal perspective on the ven-
ture’s evolution.

We also examined this venture “midstream” in its devel-
opment (i.e., it is still an operating company). This tim-
ing allows us a unique vantage point in that we are not
capturing prospective thoughts about what a potential
founder might do, but a retrospective view on what a
founder actually did in creating and managing their
venture. As such, we are also not waiting for the ulti-
mate outcome of the venture to study its evolution. As a
result, such a midstream case selection helps avoid “sur-
vivorship” bias endemic in entrepreneurship research
and contributes to “real-time” study of new venture
processes (Carter et al., 1996).

The setting for our case is a technology venture called
Energy Sensors LLC (a pseudonym). Energy Sensors’
core product is a monitoring system (with hardware
and software components) that can either be retrofitted
to existing, or be integrated into new, geothermal heat-
ing and cooling systems. This technology allows system
owners real-time analytics to assess the performance of
their systems, replacing the guesswork and proxy meas-
ures that had been common industry practices. As
such, Energy Sensors fits squarely with Bailetti’s (2012)
definition of technology entrepreneurship and other
common definition of entrepreneurship more generally
(e.g., Davidsson, 2003; Kirzner, 1983).

To help map Energy Sensors’ journey to the phase-
based frameworks described earlier, we asked our parti-
cipant observer and Energy Sensors’ founder to write
an annotated timeline of critical events in his venture’s
formation and evolution. Once we had this more gener-
al timeline in place, we asked our participant observer
to map the company’s journey across the relevant
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phases to better illuminate how these transitions oc-
curred. The timelines and additional conversations led
to the development of an interview guide for collecting
the founder’s perceptions, observations, and experi-
ences in starting and managing Energy Sensors. Based
on this initial narrative, we then iterated through rounds
of clarification, refinement, follow-on questions, and
feedback from our participant observer. Given that we
are particularly interested in the founder’s navigation
through the stages of his entrepreneurial journey, our
questions and clarifications focused primarily on the
critical junctures between phases.

Case Study: Energy Sensors, LLC

Energy Sensors was founded on the promise of wide-
spread adoption of geothermal heat pump (GHP) tech-
nology as a critical element in reducing greenhouse gas
emissions. Although changes in public policy to support
renewable energy sources would be helpful, the
founders believed market forces would ultimately drive
large-scale adoption of GHP systems.

Energy Sensors’ initial value proposition centered on the
significant cost savings its technology could provide to
GHP system operators and original equipment manufac-
turers (OEMs). For example, as a more efficient energy
source, it was estimated that GHP technologies could de-
liver the same heating and cooling benefit for about half
the cost of other heating and cooling methods. With this
potential for energy savings in mind, Energy Sensors’ ini-
tial value proposition mirrored that of the solar energy
industry. Based on our participant-observer’s annotated
timeline of critical events in his venture’s evolution, and
his responses to the interview guide, we identified three
phases and three sub-phases of this particular techno-
logy commercial process:

Phase 0 (2009-2010): R&D, Idea, Discovery
Phase 1 (2011): Targeting, Customer Value Proposition
Development
Phase 2 (2012-2016): Technology Application
Phase 2a (Early 2012): Product Launch, Acquiring
Resources, Trust Building
Phase 2b (Late 2012-2016): Re-Framing Technology
and New Customers
Phase 2c (Late 2016): Fostering Collaborative
Relationships
Phase 3 (2016): Quest for Profits
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Phase 0

Energy Sensors began based on our participant-observ-
er’s desire to apply his scientific work and interests in
groundwater systems and data collection to solve simil-
ar problems related to heat flows associated with geo-
thermal heat pumps (GHP). The founder’s research
interests coupled with his interests in serving the broad-
er community as a scientist and researcher at a major re-
search institution, and his financial motivation/job
creation with a family business also acted as catalysts
for phase 0. The founder launched Energy Sensors as a
private entity separate from the university. He funded
the startup and its initial intellectual property with his
private funds and his co-founders’ small equity invest-
ments.

The founder stated:
“There are many analogies in the status of GHP
technology today and groundwater resource devel-
opment. Both require a convergence of technology,
motivated users/decision makers, and state and fed-
eral policies that enable market penetration
(mainly in the form of infrastructure). While we see
the necessary ingredients emerging for a GHP ‘re-
volution’, both the confidence in and awareness of
the technology are lacking. Energy Sensors is work-
ing to develop technologies that will help overcome
these barriers — specifically, cost-effective, and scal-
able monitoring and verification.”

Phase 1

Phase I initiated Energy Sensors’ investigation of com-
mercialization opportunities for its GHP monitoring
technology hardware and software. In 2011, the founder
launched Energy Sensors, LLC. He wrote:

“Initial conception and product development
(Spring/Summer 2011) included me and my wife as
co-founders. Early on (Fall 2011), we brought on
two engineers with some business and product de-
velopment experience. Both had BS degrees in
Mechanical Engineering and MBAs, and while in
the MBA program, they started a small product de-
velopment entity. They paid a nominal amount for
approximately 10% equity each. One had experi-
ence in the HVAC industry and ran a small busi-
ness, while the other had experience in the
development of electronics with connections in that
field with some providers that we used in that
space.”

Critical to navigating this phase was an assessment of
the technological viability of the initial hardware and
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software applications to determine if they could be
commercially exploited; and, if so, how could they best
create value? During this phase, Energy Sensors experi-
enced technical and market uncertainties, capital con-
straints, and sometimes strained relationships with
gatekeeping customers (e.g., GHP installers), all of
which challenged Energy Sensors’ ability to gain mar-
ket traction and cash flow to cover rising start-up
costs. To set the business on a path toward positive re-
turns, the founders sought assistance through the local
SCORE chapter and the state’s Small Business Develop-
ment Center (SBDC). The founder emphasized that a
critical resource constraint was the limited time he
could devote to the venture while maintaining his full-
time university position:

“It has been difficult to get others to really dig in -
it is really hard to get something off the ground
when you have a job and family. With a nine-
month faculty appointment, I had one day a week
for ‘consulting’, and nights, weekends, holidays,
and summers for Energy Sensors, but that meant
lost revenue to support family.”

Phase 2a

In 2012, Energy Sensors released its initial product and
began acquiring additional technical and professional
expertise. This included a well-established GHP system
design engineer with his own firm; a lead software de-
veloper; a marketing expert with a strong online pres-
ence in solar photovoltaic space; and a person with
finance and project management skills who eventually
became its part-time CEO. All hires were part-time and
were incentivized through the adoption of a profit in-
terest equity agreement. Still, the founder noted:

“We had, and have, a pretty good team. With that
said, they all have jobs, families, and other com-
mitments, so getting what we need when we need
it has been challenging.”

Phase 2b

Even with the added hires, Energy Sensors struggled to
find the right technology applications for “paying” cus-
tomers. This led to the founder’s further investigation
into the technical limitations of the company’s soft-
ware and monitoring system. During this phase, the
founder noted that Energy Sensors experienced two
major shifts in its trajectory. First, it moved from offer-
ing “customized” technology solutions to diverse cus-
tomer needs to circling back to a more optimal set of
standardized technology options. As company champi-
on, the founder viewed the technology development
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process as a learning opportunity, responding:

“We learned a lot through this real-time product de-
velopment. I became the de facto GHP representat-
ive on the ASTM committee developing a heat meter
standard for the U.S. The GHP industry would often
call on me to work with State Energy Offices for con-
sultation (mostly free). Collectively, this has estab-
lished Energy Sensors as an objective expert in
monitoring and verification (M&V) of GHP sys-
tems.”

The second trajectory change was repositioning the busi-
ness by identifying and targeting a different set of paying
customers and executing a “single customer develop-
ment strategy”. The founder explained:

“With limited resources, it is difficult to sustain a
multi-front effort. Our initial target was the GHP
system installer (residential, light commercial sys-
tems). We spent most of our effort on getting to in-
stallers. We joined the regional professional network
and gave presentations at their annual meetings.
Eventually, I ended up on the Board of Directors.
While there was a great deal of mutual respect, they
were not interested in our product/service and for
reasons we now understand. We thought we were
‘disruptive’. Time will tell if, in fact, we were just be-
ing stubborn. Our relationship with installers has
been invaluable because we have earned their con-
fidence and also learned A LOT [emphasis added by
founder] about GHP technology and the industry.”

Phase 2c

In this phase, the founder recognized the importance of
Energy Sensors’ involvement in regional sustainability
efforts and GHP efforts that included many state agen-
cies, suppliers, OEMs, practitioners, financial institu-
tions, and other value chain players (mirroring past
findings on the importance of national and regional in-
stitutions, and technology innovation systems). This col-
laborative participation and partnering proved critically
important in the founder’s success in both justifying and
informing Energy Sensors’ second round of R&D
through a United States Department of Energy (DOE)
grant. The founder described his general approach in
navigating transitions between phases 2b to 2c:

“One big change is that, from Phase 2b to 2c, we re-
lied on a federal grant (DOE’s Small Business Tech-
nology Transfer - STTR: Phase I). Co-founders
committed to not go through additional fundrais-
ing sources or use personal funds. We reached the
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‘break even’ mark in 2014, and the rule was: no
more debt. If an investor showed up at our door of-
fering funds and expertise and willingness to lead,
then we would reconsider, but we didn’t want to be
obligated to more people without having enough
resources to really pull it off.”

He continued:

“Luckily, the DOE put out an SBIR/STTR topic that
aligned with what we thought needed to be done
and what we had established ourselves as being
capable of doing; so we were successful in Phase I
(SBIR/STTR: Phase I round). The Phase Il applica-
tion was not successful, but we were close to having
a new product. We are exploring other opportunit-
ies to potentially get us to profitability.”

What was evident in the founder’s efforts to navigate
critical junctures in the technology commercialization
process was a great deal of change resulting from the
continuous learning experienced by Energy Sensors’ en-
trepreneurial team. This included interacting, partner-
ing, and collaborating with customers, suppliers,
investors, governmental agencies, and others in the sus-
tainability and GHP industry clusters (i.e., the technolo-
gical innovation system). Continuous learning and
building trust enabled Energy Sensors to breakeven in
2014. This technology and business stabilization better
positioned the company toward profits and value cap-
ture, with the founder observing: “most of 2016 we
paused in pushing sales and began to work on building
a market with larger stakeholders”.

Findings

Figure 2 provides a conceptual model based on this
case study. This model shows the contours of Energy
Sensors’ evolution and highlights the tools the com-
pany employed in its efforts to navigate critical junc-
tures in the technology commercialization process. For
simplicity, the linear path by which ventures move dir-
ectly from one stage to the next was omitted (and was
not something we observed in the case of Energy
Sensors). As Energy Sensors approached the transition
between phase 1 and phase 2, it had several alternative
paths. It could pivot (represented by the broad-dash
line) and enter a recursive part of the process, returning
it to phase 1 (or earlier) in an effort to discover a more
viable technology and market opportunity. This would
have transitioned the founder back to continued R&D,
technology development, and idea formation. The
founder observed:
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“Let’s use what we've learned, the relationships
that we’ve built, and try to solve this problem again
—back to the drawing board, but in a much better
position than before. I don’t think our initial tra-
Jectoryl/strategy was wrong and I don’t think any-
one could have known then what we know now, so
it’s not a sense of ‘Shucks, we miscalculated, let’s go
in a different direction.”

A second technique used by the founder was to partner
and problem solve with a previously uninvolved party
(in this case, the university) in the DOE grant applica-
tion process. This effort, as represented by the narrow-
dash line in Figure 2, resulted in receiving an
SBIR/STTR Phase I DOE grant. The partnership and
grant became the catalyst needed to navigate the trans-
ition from phase 2b to 2c.

A third technique (represented in Figure 2 by the circle
at the end of the main venture path) utilizes a purpose-
ful pause to reassess the challenge of transitioning to
the upcoming phase. For conceptual clarity, these al-
ternative paths are visualized in Figure 2 as separate
techniques. However, these could also be used in con-
cert as when the founder reported using a pause to en-
able a broader search for more capable partners:

“In late 2016, when we had come to the realization
that our technology was not sufficient to meet the
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L

need that we had set out to address (cost-effective,
scalable, GHP systems), we were going to shut it [En-
ergy Sensors] down. When the SBIR/STTR topic was
released in October 2016, it gave us one more shot

to use what we had learned and see if we could pull
it off. That was also an opportunity to formalize a
university-Energy Sensors partnership."

Figure 2 suggests that transitions are more than merely
a test of a venture “as is” where the more viable ones are
filtered out from the less viable ones, or a proverbial
locked “gate” that ventures slam up against and must
rapidly pivot to find the right “key.” Instead, transitions
offer an occasion to pause, refit, reinforce, and refocus
for subsequent stages of the technology commercializa-
tion process, which may look very different from previ-
ous ones.

“In fact, our redirection/reinvention has relied upon
data that has been collected over the past several
years — so there is no way that we could do what we
are doing now without the initial ‘failure.”

Beyond the specific techniques used by Energy Sensors
to engage with these transitions, Figure 2 suggests the
utility of thinking beyond the “process” of technology
commercialization to viewing it as a bundle of iterative
and mutually interdependent “processes.” The founder
describes it as:

Key

Process “Contours”
Main Venture Path
Post-Pivot Path
Partner Path

Figure 2. Transition repertoire model of how a company navigates critical junctures in the technology

commercialization process
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“[A]n iterative process that remained focused on

the end goal of increasing market penetration of re-
newable energy. The technology has been character-
ized as a necessary enabling technology, and there
is an ongoing process of identifying what the needs
of the market are and whether or not the techno-
logy can meet those needs.”

Discussion

Our case study echoes previous findings by illustrating
that navigating key transitions is more complicated
than merely forging ahead linearly or quickly pivoting
back through a given phase of development. Instead,
we observed an entrepreneur working to build a reper-
toire of techniques to assist in managing these trans-
itions. Within this repertoire, pivoting (as outlined in
the lean startup methodology, [Reis, 2011]) is
something increasingly common in technology-based
ventures. However, pivoting was one of several ap-
proaches employed by Energy Sensors when navigating
this technology commercialization process. For ex-
ample, Energy Sensors transitioned from a retrofit-fo-
cused technology application (i.e., adding its solution
to installed GHPs) to potentially partnering with utilit-
ies interested in the company’s expertise in interpreting
data. Thus, Energy Sensors had to pause and wait for
these new customers to be ready to adopt their more
advanced innovations.

This type of “strategic pause” mirrors recent attention
on the importance of timing in entrepreneurial success
as highlighted in popular outlets such as TED Talks
(e.g., Bill Gross’ “The Single Biggest Reason Why Star-
tups Succeed”) and business-press books (e.g., Adam
Grant’s Originals). As with our findings regarding
pivots, strategic pausing does not imply waiting for the
sake of waiting; it is that intentional pausing and careful
monitoring of how partners or customers are “catching
up” that is a critical skill for technology entrepreneurs
to have in their commercialization repertoires.

The third part of the repertoire featured in this case fo-
cuses on partnering. As with pivoting, technology entre-
preneurs’ need to find strategic partners is not new.
However, our case highlights the need to not only part-
ner in general, but also continually refine a venture’s
partnership capabilities given that such partnerships
may not always follow a specific formula (Dewald &
Fromhold-Eisebith, 2015). The temporal and spatial dy-
namics found in the larger institutional systems (such
as at the national level) and technology innovation sys-
tems reveals the usefulness of pausing and purposefully
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searching for particular partners in the technology com-
mercialization process. For example, Energy Sensors
first focused on investors and only later did it turn to-
ward other partners such as standards-making bodies,
universities, and key industry players (OEMs, suppliers,
and utilities).

Given that we do not yet know the ultimate outcome of
Energy Sensors as a venture, we are not advocating that
other technology entrepreneurs necessarily follow this
particular path. However, Energy Sensors does provide
an example of a non-obvious partnering pattern while
highlighting “why” effectively partnering with a range of
actors found in a technology innovation system is an es-
sential part of any venture’s repertoire. As a venture ap-
proaches critical junctures, reframing its approach to
partnerships may prove an essential tool for navigating
these transitions. For example, Energy Sensors recast
GHP installers from stuck-in-their-ways traditionalists
in need of “disruption” to “invaluable” partners with
whom the company needed to build trust and confid-
ence.

Future Research

This exploratory study captures our participant-observ-
er’s experiences in navigating critical junctures over sev-
eral phases in the technology commercialization
process. Inherent to this methodological approach is a
tradeoff between the depth of access to the entrepren-
eur’s “behind the scenes” perspective on the earliest
phases of their venture and more immediately generaliz-
able findings. As such, we view this study as an early-
stage effort in casting light on (especially the earliest) in-
terstices in the technology commercialization process
and its main contribution being a set of questions on
transitional repertoires that we hope will be more fully
elaborated, and eventually empirically tested, in future
research.

As an immediate next step, a multiple case-study design
(or triangulation within this particular case) could do
more to suggest a generalizable model of the process we
have observed here. For Energy Sensors, its process was
influenced by the dynamic nature and interplay of ex-
ternal (e.g., institutional and industry technical, social,
political, legal) and internal (e.g., technology develop-
ment, market identification) factors that likely shape all
such  technology = commercialization  processes.
However, whether the repertoire that Energy Sensors de-
veloped and deployed represents a common set of tools
for entrepreneurs remains an open question. Building
on this effort to add breadth to the depth offered in this
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case study, a survey of technology entrepreneurs on
their experiences with the early stages of the commer-
cialization process would also help support the gener-
alizability (or lack thereof) of our case-based findings.

Beyond these methods-based suggestions, future re-
search could also consider not just what is available in
an entrepreneur’s repertoire (pivoting, pausing, and
partnering, in the case of Energy Sensors) but under
what circumstance each of these could be used, alone
or in concert, to help ventures successfully navigate
transitions and set them up for success in the next
phases of their development. Such a study would re-
quire going beyond our largely exploratory and de-
scriptive approach to testing the impact of variation in
repertoire use on firm performance or other indicators
of new venture success (e.g., user adoption, equity in-
vestment).

Conclusions

As with any case-based research, our goal was not to
define or test the optimal technology commercializa-
tion process. Instead, we utilized a participant-observ-
er methodology to gain deep insight “behind the
scenes” on a portion of the technology commercializa-
tion process not often captured in past research. Spe-
cifically, we examined how a technology entrepreneur
conceptualized, negotiated, and managed early-stage
transition points in their technology commercializa-
tion process. Instead of testing a predefined model, we
used this perspective to uncover new ideas and pat-
terns that have the potential to both inform future
quantitative research and provide practicing entre-
preneurs with some options to consider as they face
the same transitions as Energy Sensors.

Our findings indicate that developing a “repertoire” of
techniques, including pivoting and pausing, before at-
tempting to traverse key transition points is a useful
(and actionable) practice for technology-focused entre-
preneurs. Our research also suggests that entrepren-
eurs should develop and practice each technique in
this repertoire so when the venture’s development
calls for its use, it will be reasonably well mastered be-
fore it is truly needed.

timreview.ca

For the technology entrepreneur, becoming comfort-
able with pivoting or partnering aligns well with master-
ing routines that can contribute to the success of an
organization. In contrast, practicing pausing may
sound less intuitive. However, in a world with mantras
like “move fast and break things” or “fail fast, fail often”
which celebrates traits like “single-mindedness” and
“obsession,” an ability to execute a disciplined, fo-
cused, intentional, and strategic pause may be precisely
the kind of thing many entrepreneurs need in their rep-
ertoires to help set them apart, spur further innovation,
and take stock of their surroundings. In conclusion, we
view this study as one modest contribution to provide a
more operational perspective to both active and poten-
tial technology-focused entrepreneurs who need effect-
ive tools to navigate the currents, shoals, and reefs
inherent in the technology commercialization process.
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