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Abstract This paper explores how entrepreneurs 
engage in prototyping as part of the venture devel-
opment process. We conduct a qualitative field 
study of 156 instances of prototyping across eight 
venture development processes. From a theoreti-
cal perspective, we build on alternative and com-
plementary views of entrepreneurial action and 
their implicit modes of prototyping, emphasizing 
experimentation and transformation. Our findings 
identify three important themes in the prototyping 
process. These include purposes where the entre-
preneurs use prototyping for either flexible experi-
mentation or directed transformation. Further, the 
entrepreneurs predominantly engage in prototype 
recycling and skills bricolage when prototyping. 
Accordingly, the studied entrepreneurs carefully 

navigate purpose and resource investments in pro-
totyping, making extensive use of their existing 
resource base of skills and prototypes. After noting 
the positive aspects of prototyping, we also discuss 
the potentially destructive outcomes of misapplied 
prototyping in the form of prototyping myopia and 
problematic path dependencies of the different 
ways of prototyping.

Plain English Summary Entrepreneurs rely on 
prototyping as an important activity to develop their 
businesses, products, services, and business models, 
but we know little of how they do so. In this paper, 
we look at the differences in how entrepreneurs use 
prototyping. We find that entrepreneurs use them in 
different ways. They use prototyping for specific nar-
row purposes and broader generative aims. They also 
often recycle prototypes and rely on skills that they 
already possess to undertake prototyping activities. 
Following our findings entrepreneurs must balance 
the purposes and resource investments in the form 
of skills and prototypes when prototyping, and this 
balancing skill is essential to exploit the potentials of 
prototyping and avoid misusing it when developing 
new products, services, and businesses.
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1 Introduction

The existence and importance of prototypes and pro-
totyping in entrepreneurial processes have long been 
acknowledged in entrepreneurship research (see, 
e.g., Audretsch et al., 2012; Carter et al., 1996; Wes-
sel et  al., 2022). Indeed, with the recent emergence 
of action-oriented theorizing, prototyping and proto-
types in the form of design artefacts, a/b tests, landing 
pages, business model canvases, and similar objects 
increasingly appear in the accounts of what entre-
preneurs do (Clarke, 2011; Jones et  al., 2010; Kon-
ing et al., 2022; Lamine et al., 2019). This is further 
accentuated by recent attempts to place design, exper-
imentation, and creation at the heart of entrepreneur-
ship research (Berglund et al., 2020; Bruce & Baxter, 
2019; Ding, 2019; Selden & Fletcher, 2019).

Some advances have been made in the study of 
prototyping in entrepreneurship research, suggest-
ing, for example, that prototypes can help entrepre-
neurs access resources, by acting as a vehicle for 
transfer of information (e.g., Audretsch et  al., 2012; 
Wessel et al., 2022). The exploration of the underly-
ing dynamics of how entrepreneurs engage in proto-
typing activities, however, contain very little explicit 
empirical work and only limited theoretical develop-
ment (Berglund & Glaser, 2022; Seyb et  al., 2019; 
Shepherd et al., 2021). Indeed, in the overall study of 
entrepreneurial processes, prototypes and prototyp-
ing have largely been considered secondary topics to 
other research efforts (Paust et al., 2024).

The limited treatment of prototypes and prototyp-
ing represents a missing component in our under-
standing of entrepreneurial processes (Seyb et  al., 
2019), as prototyping plays an increasingly preva-
lent and important role in prescriptive practitioner-
oriented frameworks1 strongly endorsed by the 
supporting systems of accelerators, educational insti-
tutions, and experimental makerspaces (Browder 
et  al., 2017; Cartel et  al., 2018; Mansoori & Lack-
éus, 2020; Nair et al., 2022). A prominent example is 
the build-measure-learn cycle of lean startup, which 
is suggested to replace the “old toolkit” of business 

planning (Eisenmann et  al., 2013; Frederiksen & 
Brem, 2017; Ries, 2011). However, while the use and 
effect of business planning have been studied exten-
sively (Brinckmann et  al., 2010; Honig & Karlsson, 
2004; Shane & Delmar, 2004), limited research atten-
tion has been granted to these new toolkits and their 
alleged universal applicability (Berglund et al., 2018; 
George & Bock, 2011). Even though much inspira-
tion is drawn from the rapid diffusion of design think-
ing and its focus on iterative prototyping (Beverland 
et  al., 2015; Micheli et  al., 2019; Verganti et  al., 
2021), the varied and essential insights and experi-
ences from design thinking are neither theoretically 
nor empirically sufficiently explored in the context 
of entrepreneurship (Klenner et  al., 2022; Mansoori 
& Lackéus, 2020). In particular, we know little about 
why entrepreneurs prototype, how they do it, and 
what artefacts are used as prototypes.

In this paper, our research question explores how 
entrepreneurs use prototyping as they engage in entre-
preneurial action. We conceptualize prototyping as 
the use of representational artefacts to advance entre-
preneurial processes (Paust et  al., 2024). This view 
captures the expansive use and conceptualization 
of prototyping across fields in which anything that 
serves the purpose of representing an artifact can be 
considered a prototype (Houde & Hill, 1997; Innella 
& Rodgers, 2017; Lim et al., 2008; Vestad & Stein-
ert, 2019). The definition is derived primarily from 
work on prototyping found in the design research 
field (e.g., Buchenau & Suri, 2000; Camburn et  al., 
2017; Lim et al., 2008; Yang, 2005), but also aligns 
well with recent innovation research focusing on arti-
facts, such as the Business Model Canvas and visual 
business modelling representations (e.g., Doganova 
& Eyquem-Renault, 2009; Eppler et  al., 2011; Hag-
gège & Vernay, 2019).

Our study uses a qualitative field study of 156 
instances of prototyping embedded within new ven-
ture development processes. This design allows an 
in-depth insight into prototyping instances initiated by 
entrepreneurs involving multiple prototyping activi-
ties. Theory on entrepreneurial action serves as an 
analytical lens to outline a spectrum of analytically 
distinct ways in which entrepreneurs can use prototyp-
ing. Specifically, prototyping activities are analytically 
focusing on either experimentation as formulation and 
test of a hypothesis (Camuffo et al., 2019; Felin et al., 
2020; Shepherd & Gruber, 2021) or transformation 

1 Such as the works by Mullins and Komisar (Gruber 2010; 
Mullins and Komisar 2009), Bland and Osterwalder (2020), 
Thomke (2020), and on the Google sprint model (Knapp et al., 
2016).
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that facilitates the creative generation of new entrepre-
neurial artefacts in interaction with stakeholders (Ber-
glund et  al., 2020). These two modes outline a con-
ceptual landscape of different uses of prototyping with 
potentially important differences in the purposes and 
processes of prototyping activities.

This empirical exploration of how entrepreneurs 
engage in prototyping, through an analytical lens of 
entrepreneurial action, offers an important and neces-
sary extension to both dominant prescriptive frame-
works and recent conceptual developments in entrepre-
neurship research towards experimentation, design and 
creation (Berglund et al., 2020). The main contribution 
of our paper lies in showing how entrepreneurial proto-
typing is a varied and heterogeneous activity involving 
different balances of purpose and effort related to skills 
and prototypes. Specifically, we find little of the purely 
hypothesis testing prototyping suggested in the experi-
mental approach to entrepreneurial action. We also 
find little of the entirely means-driven and open-ended 
form of prototyping suggested by the transformation 
perspective of entrepreneurial action. Instead, we find 
a varied pattern of what we refer to as flexible experi-
mentation and directed transformation, extensive recy-
cling of prototypes, and a predominance of skills bri-
colage, defined as reliance on skills already mastered 
by the entrepreneur when prototyping. We also discuss 
the potentially destructive outcomes of misapplied pro-
totyping, prototyping myopia, and cost-driving risks of 
certain ways of prototyping.

The paper begins with a theoretical overview of two 
approaches to entrepreneurial action in recent entrepre-
neurship research outlining a conceptual landscape of 
different forms of prototyping for entrepreneurs that we 
explore empirically. After this, an outline of the research 
design and methods deployed in our study follows. The 
findings of the study are reported next, with the first part 
outlining the findings related to purpose, use of proto-
types, and skills used in the prototyping processes and 
the second part outlining the patterns across the three 
themes. In the discussion section, we discuss our find-
ings, in particular as they relate to the potentials and chal-
lenges of prototyping and the implications for research.

2  Theoretical foundation

Theoretical developments in entrepreneurship 
research have incorporated an increasing interest in 

entrepreneurial action (Berglund et  al., 2020; Man-
soori & Lackéus, 2020; McMullen & Shepherd, 
2006; Townsend et  al., 2018). This increasing focus 
comes in multiple forms, including research streams 
related to effectuation (Berends et al., 2014; Klenner 
et al., 2022; Sarasvathy, 2001), entrepreneurial exper-
imentation (Andries et al., 2013; Berends et al., 2016; 
Kerr et  al., 2014), and entrepreneurship as design 
(Berglund et al., 2018; Dimov, 2016; Romme & Rey-
men, 2018).

Common to these research streams is skepticism 
towards the past dominance of cognitive and indi-
vidualized perspectives on entrepreneurship that 
neglect the dynamics of social interaction and stake-
holder mobilization and hold problematic ontological 
assumptions about opportunities as objective realities 
to be discovered through cognitive processes (Ramo-
glou & Tsang, 2016; Venkataraman et  al., 2012). 
Instead, it is argued that entrepreneurial processes 
are best viewed as dynamic and creative engage-
ments with a series of emergent knowledge problems 
(Townsend et al., 2018). As theoretical development 
has increasingly adopted action-oriented perspectives 
to the engagement with knowledge problems, more 
emphasis has been placed on what entrepreneurs do 
and less on what they perceive and see as profitable 
opportunities (Shepherd, 2015). As a consequence, 
an increasing interest has been devoted to the peo-
ple, organizations, resources, and artefacts that entre-
preneurs do something with and to (Berglund et  al., 
2020; Selden & Fletcher, 2015; Thompson & Byrne, 
2022). In particular, among the many actions under-
taken by entrepreneurs that have been given increas-
ing attention, we find a broad range of what we refer 
to as prototyping activities (Bruce & Baxter, 2019; 
Brunswicker et al., 2013; Grimes, 2018; McDonald & 
Eisenhardt, 2020; Petrakis et al., 2021; Wessel et al., 
2022).

2.1  Two approaches to entrepreneurial action

Within this emerging action-oriented theorizing on 
entrepreneurial processes, two conceptually distinct 
approaches and processual logics have been proposed. 
Building on the recent contribution by Berglund 
and colleagues (2020), we refer to these ideal types 
as experimentation and transformation. According 
to Berglund et  al. (2020), the two ideal types incor-
porate two distinct ways of engaging with artifacts 
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in processes of entrepreneurial opportunity design. 
Despite considerable overlap in theoretical herit-
age and commonalities in their critical take on clas-
sic opportunity discovery and planning approaches, 
the experimentation and transformation approaches 
to entrepreneurial action differ significantly in the 
underlying logic of how and why entrepreneurs 
should engage with artifacts (such as prototypes) and 
entrepreneurial knowledge problems.

In the experimentation approach, entrepreneur-
ial processes are seen as experimental sequences in 
which knowledge problems are resolved (Camuffo 
et al., 2019; Kerr et al., 2014). Inspired by the scien-
tific process of hypothesis formulation and testing, 
the experimentation view considers the entrepreneur 
as a kind of scientist and theorist who converts con-
jectures into knowledge through testing and adapta-
tion (Zellweger & Zenger, 2021). Despite taking its 
current form through engagement with recent practi-
tioner models such as lean startup (Felin et al., 2020), 
this notion is quite similar to Thomke’s (1998, 2001, 
2003, 2020) experimental view of innovation pro-
cesses. It also resembles the analytical notion of con-
vergent thinking within design thinking, focusing on 
experimentation, iteration, and trial-and-error learn-
ing by testing a range of possible options generated 
through divergent thinking (Beverland et  al., 2015; 
Cross, 2021; Liu et al., 2003; Micheli et al., 2019).

In the experimental view of entrepreneurial action, 
the entrepreneur is situated in an uncertain decision-
making context where knowledge of key elements 
related to option and outcome sets are unavailable. 
Through experimentation, the entrepreneur reduces 
uncertainty as distinct knowledge problems are 
resolved and option and outcome sets close (Packard 
et al., 2017). This is structurally similar to the build-
measure-learn cycle offered in lean startup, although 
recent studies emphasize the importance of formu-
lating precise and carefully thought-out conjectures 
and hypotheses—an element not well-described in 
prescriptive models (Felin et al., 2020). Like conven-
tional cumulative views of science, the entrepreneur 
then builds knowledge by discovering new knowl-
edge through experimentation (Camuffo et al., 2019; 
Menold et al., 2017).

The transformation approach takes an alternative 
view of entrepreneurial processes (Berglund et  al., 
2020). It largely builds on the theoretical founda-
tion of Herbert Simon’s work on design in which 

entrepreneurship is seen as a form of opportunity 
design based on entrepreneurial heuristics (see 
Dimov, 2016; Romme & Reymen, 2018; Sarasvathy, 
2008; Selden & Fletcher, 2015). Here, collective 
creation is the primary driver of the engagement with 
entrepreneurial knowledge problems, and knowledge, 
markets, and business models are more created than 
discovered (Venkataraman et al., 2012). Sarasvathy’s 
(2001, 2008) theory of effectuation provides a cen-
tral example of this view of entrepreneurial action. 
Stakeholder mobilization and collective creativity 
result in the creation of new entrepreneurial artefacts 
such as business models, markets, products and ser-
vices. Rather than discovering and solving distinct 
knowledge problems, and thereby closing option and 
outcome sets, the entrepreneurial processes are fun-
damentally generative and transformative, essentially 
opening new options and outcomes (Packard et  al., 
2017; Sarasvathy & Dew, 2005). The practitioner 
models similar to this view of entrepreneurial action 
are not found in the lean startup lineage, but rather 
resemble the analytical notion of divergent thinking 
within design thinking and its treatment of proto-
typing to imagine, experience, and explore possible 
future scenarios as vehicles for ideation and genera-
tive processes (Kimbell, 2015; Klenner et  al., 2022; 
Liedtka & Ogilvie, 2011; Micheli et  al., 2019; Ver-
ganti et al., 2021).

A central concern of the transformation approach 
is the role of resources or available means (Saras-
vathy, 2008). According to effectuation, experienced 
entrepreneurs most often start from the resources 
available. From currently controlled resources, a dual 
process of expanding the resource pool and converg-
ing on a design of means-ends relationship drives 
forward the entrepreneurial effort. Taking a starting 
point in resources and maintaining this emphasis 
throughout the entrepreneurial process is meaning-
ful for entrepreneurs, as it keeps cost under control 
(affordable loss) and represents a superior way of 
dealing with the fundamental ontological uncertainty 
that faces entrepreneurs, which calls for explora-
tory open-ended creation rather than analytically-
driven discovery (Martina, 2020). The resources 
controlled by entrepreneurs thus create important 
path-dependencies beyond a distinct entrepreneurial 
action. Underlying this resource-focused perspective 
of entrepreneurial action further lies an assumption 
of exaptation (Dew & Sarasvathy, 2016; Dew et al., 
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2004). Building on Penrose (1959), Dew, Sarasvathy 
and others argue that resources are open-ended and 
allow for creative reinterpretation that puts them 
to new uses (Dew & Sarasvathy, 2016; Dew et  al., 
2004). Notably then, prototypes can be considered 
open-ended resources as well that allow for creative 
reuse and reinterpretation, while at the same time 
creating path-dependencies across entrepreneurial 
actions.

The emphasis on the importance of resources in the 
transformation ideal type differs from the experimenta-
tion type where the focus is on the end rather than the 
means of the entrepreneurial action, in so far as the 
purpose of entrepreneurial actions such as prototyping 
is to resolve a specific knowledge problem by securing 
accurate and relevant data. In this view, entrepreneur-
ial processes involve artifact creation at multiple lev-
els, including business models, products, and markets 
(Ding, 2019; Selden & Fletcher, 2015), and the artifacts 
involved are mutable and plastic (Berglund et al., 2020).

2.2  Experimentation and transformation focused 
prototyping

The two alternative perspectives of the logic of entre-
preneurial action embodied in the approaches of exper-
imentation and transformation hold distinct forms of 
engagement with artifacts, including prototypes. As 
such, it is clear from the exposition above that prototyp-
ing should be modally different in the two approaches. 
When experimentation and hypotheses are the focal 
interest, we would expect prototyping to be associated 
with a testing mode where prototypes act as a means 
for information gathering related to well-defined and 
distinct knowledge problems (Menold et al., 2017). As 
suggested by Berglund et  al. (2020), the prototype is 
thus best seen as an instrument for discovery (Ammon, 
2017). This approach sees prototyping as part of a 
scientific systematic search process, e.g., for business 
model, product, or service attributes and product-mar-
ket fit (Wessel et al., 2022). By formulating and testing 
hypotheses, entrepreneurs target critical assumptions, 
which are resolved in a series of distinct prototyping 
instances. The outcome set of the prototyping is closed 
and goal-specific, hence mirroring a causal approach 
that attempts to resolve absolute uncertainty into crea-
tive uncertainty by addressing environmental uncer-
tainty (Packard et  al., 2017). The use of prototypes 
to support experimentation is clearly important, and 

examples of prototypes include a broad array of arti-
facts, such as a/b tests (Koning et al., 2019), minimum 
viable products (Frederiksen & Brem, 2017), virtual 
artifacts (D’Adderio, 2001), 3D printed models (Rayna 
& Striukova, 2016), science fiction sketches (Johnson, 
2011), and pretotypes (Savoia, 2011).

When transformation serves as the focal point, 
such as in Sarasvathy’s transformation logic of action, 
prototyping is first and foremost a mean for open-
ended creation at multiple levels, in which the par-
ticular purpose(s) of the prototyping activity emerges 
within the activity (Ding, 2019; Selden & Fletcher, 
2015). Rather than serving as an instrument for dis-
covery, prototypes in this context are design tools 
that serve to enable creative and collaborative design 
(Berglund et  al., 2020). Prototypes are “mutable 
boundary objects” (Berglund et  al., 2020) or proxy 
devices that act as windows to an imagined future, 
referencing not what is, but what could be (Ammon, 
2017). The primary differences between experimenta-
tion and transformation focus of entrepreneurial pro-
totyping are summarized in Table 1 below.

Notably, in using the two approaches to entrepre-
neurial action as the theoretical foundation of our 
study, we treat them as ideal types. This is not to be 
confused with the notion of taxonomy and its rela-
tionship to prototyping, which are neither “ideal” 
nor “types.” Instead, ideal refers to “…the adjec-
tival form of ‘idea’—and type refers not to a classi-
ficatory kind we meet in the world, but to a ‘mental 
construct” (Baden-Fuller & Morgan, 2010, p. 161). 
Unlike the notion of taxonomy as being the classes 
of things observed in the world developed bottom-up 
from empirical work, a typology contains a whole set 
of characteristics decided theoretically or conceptu-
ally by the researcher, which will rarely be found 
in fully developed form (Baden-Fuller & Morgan, 
2010). Instead, the two approaches and the different 
foci they incorporate outline a conceptual spectrum 
in which different ways of prototyping can emerge, 
with potentially important differences in the mode, 
purposes, and resource use in prototyping activities. 
With the ideal types as our theoretical point of depar-
ture, we thus explore how entrepreneurs use proto-
typing as they engage in entrepreneurial action from 
bottom-up empirical work. Following the theoretical 
point departure, we further focus on the purposes 
and resource use of the entrepreneurial prototyping 
activities.
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3  Methods

Given the research question and the need for studies 
of how entrepreneurs adopt the activity of prototyp-
ing, an exploratory study with a qualitative design 
was carried out. In this study, we adopted a multi-
level qualitative field study (Creswell & Poth, 2018; 
Miles et  al., 2013). This research design allows for 
studying the multi-level interaction between specific 
prototyping activities—of which any entrepreneurial 
venture is likely to have several—and the overall ven-
ture development process. As such, our main analytic 
focus is the micro-level prototyping instances, which 
serve as our units of analysis. A secondary and sup-
plementary analytical focus is the venture develop-
ment processes in which the specific prototyping 
instances are embedded. This research design has 
previously been used in the study of entrepreneurial 
decision-making (Maine et  al., 2015; Reymen et  al., 
2015), entrepreneurial pivots (Grimes, 2018), and 
prototyping in early-stage innovation in corpora-
tions (BenMahmoud-Jouini and Midler, 2020). Hav-
ing embedded units of analysis in the form of distinct 
prototyping instances within a venture allows us to 
see potential relations or path dependencies across a 
venture’s prototyping instances and to interpret the 

events within the overall development trajectory of 
the ventures.

The selection of ventures through which we access 
the prototyping instances was done to secure ven-
tures where prototyping was expected to be used 
substantially, while at the same time avoiding proto-
typing behaviors that are either industry specific or 
the results of external conditions, such as in highly 
structured accelerator processes, where prototyping 
is demanded from the entrepreneurs (e.g., Mansoori, 
2017). Inspired by Grimes (2018), the ventures were 
selected in a two-stage process of sampling. First, we 
undertook purposeful sampling in two regional incu-
bators that together represented a broad range of sec-
tors and industries. Accessing ventures through incu-
bators enables easy identification of new ventures that 
are active and have opportunities to use various facili-
ties and technologies that support prototyping. A total 
of five ventures were identified through this stage of 
sampling.

Subsequently, we supplemented this with con-
venience sampling of new ventures to ensure that 
incubator exposure was not a boundary condition for 
our findings (see Grimes, 2018). Consequently, fur-
ther three ventures were identified using the network 
of the first author as well as readings of local media 

Table 1  Conceptually derived ideal types of entrepreneurial prototyping

Experimentation focused prototyping Transformation focused prototyping

Definition Prototyping activities that involve the formula-
tion of a hypothesis that is subsequently tested 
through the use of a prototype

The prototyping activity treats the resources 
needed as secondary and sub-servant to the 
hypothesis

Prototyping activities that do not take a specific 
end as given and incorporate open ended and 
generative engagement often with resources 
currently controlled by the entrepreneurial 
venture

The purpose or outcome set of the prototyping 
activity is not necessarily defined in a specific 
form prior to the activity

Mode of entrepreneurial action Adopts an experimental approach to the 
engagement with entrepreneurial knowledge 
problems

Here, the purpose of entrepreneurial action is 
discovery of new and relevant knowledge

Consequently, prototypes are seen as experi-
mental components

Adopts a transformative approach to engagement 
with entrepreneurial knowledge problems

Here, the purpose of the entrepreneurial action 
is to generate new options and commitments 
through the transformation of artifacts

Consequently, prototypes are seen as mutable and 
plastic artifacts

Similar practitioner frame-
works and their main focus

Lean startup (formulation of hypothesis) (Ries, 
2011)

Business model experiments (Bland & Oster-
walder 2019)

Business experiments (Thomke, 2020)
Prototyping for X (Menold et al., 2017)

Design thinking (exploration with rapid prototyp-
ing) (Liedtka & Ogilvie, 2011)

Pretotyping (Savoia, 2011)
Science fiction prototyping (Johnson, 2011)
Experience prototyping (Buchenau & Suri, 2000)
Exploratory prototyping (Kimbell, 2015)
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and press releases from the Danish Entrepreneurship 
Foundation.

The new ventures were identified using the cri-
teria that they were active in their entrepreneurial 
processes of developing innovative new products, 
services, and business models; no more than 5 years 
has passed since founding; multiple instances of pro-
totyping had taken place; and the founder(s) was will-
ing to participate in multiple interviews and provide 
images, demonstrations, and other material traces 
of their prototyping activities. The sampling delib-
erately sought entrepreneurs who were active in the 
pursuit of innovative and novel products, services, or 
business models. Overall, our heterogeneous sample 
contains new ventures of various types, from a broad 
range of industries and that are active in different 
(early) development stages. This supports the exter-
nal validity of the findings so that these are not selec-
tion effects from a particular industry or development 
phase of the new ventures.

From the ventures selected, we collected data for as 
many prototyping instances as possible with the condi-
tion that sufficient data could be collected on the indi-
vidual prototyping instance to describe it with sufficient 
depth to explore our research questions. Specifically, we 
collected data on the purpose, activities, and artifacts 
(prototype) of each individual prototyping instance.

Table  2 below outlines the ventures and gives an 
overview of the data sources used to study the pro-
totyping instances. From the data collection across 
ventures, a total of 156 instances of prototyping were 
identified. The complete overview of the prototyping 
instances is included in Appendix 1.

3.1  Data collection

To explore how entrepreneurs adopt the activ-
ity of prototyping, data were collected from multi-
ple sources combining retrospective and real-time 
sources (Eisenhardt & Graebner, 2007). Interviews, 
photos, videos, internal venture documents and pub-
lic archival documents, and media sources were 
collected to build an in-depth understanding of the 
prototyping instances and the venture development 
processes in which they are embedded, as encouraged 
by Creswell and Poth (2018) among others (see, e.g., 
Miles et al., 2013).

In treating the entrepreneurs as knowledge agents 
who are capable of eliciting rationales, experiences 

and activities (Gioia, 2021), interviews were con-
ducted with entrepreneurial founders and key inform-
ants involved in the founding and development of 
the ventures. In total, 27 interviews were conducted 
across the eight ventures in interviews lasting approx-
imately 70 min on average. The interviews were con-
ducted between May 2020 and March 2021 and took 
place in person at the site of the entrepreneurial ven-
ture, whenever possible, or were conducted via video 
or telephone calls. All interviews were recorded and 
subsequently transcribed verbatim in Danish, the 
native tongue of the informants.

The interview protocol followed a semi-structured for-
mat to provide a flexible structure for multiple interviews 
across ventures (Brinkmann & Kvale, 2018; Creswell, 
2013) and gradually evolved over time as entrepreneurs 
recounted key events and instances of prototype creation 
and use. The initial protocol consisted of open-ended 
questions based on five broad themes with the intention 
of eliciting narratives and stories of the entrepreneurial 
journey and its key events and activities, as well as to 
allow entrepreneurs to describe what was to follow in 
the immediate future. Our theoretical lens helped inform 
the broad interview guide while also delimiting the area 
of research in a way that would enable the interviewer 
to better grasp possible avenues of interest as they arose 
in the conversation (Linneberg & Korsgaard, 2019). To 
set the stage, each interview started with stating the cen-
tral purpose and interest of this study for the participants 
(Creswell, 2013), also referred to as a briefing (Brink-
mann & Kvale, 2018). Following the briefing, the inter-
view protocol combined broad open-ended questions on 
the five themes of concept, offering, journey of the ven-
ture and the offering, and their use of techniques, mod-
els, and tools. As previous researchers have demonstrated 
that prototypes mean different things to different people 
(e.g., BenMahmoud‐Jouini and Midler 2020; Houde & 
Hill, 1997), the interviewer deliberately avoided such 
terms that could require specific knowledge and instead 
sought to identify the interviewees’ own terms and con-
cepts, as advocated by Gioia (2021), Wengraf (2001), 
and Spradley (1979).

When possible, the interviews were supplemented 
with additional data in the form of field visits to the 
facilities of the ventures, public and private visual 
materials (pictures and videos), audio materials (pod-
casts and public interviews), as well as archival data 
from private documents, pitch decks, public indus-
try magazines, and case material from social media 
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platforms where entrepreneurs were active. To reduce 
interviewee uncertainty, all informants were guaran-
teed anonymity and confidentiality, hence the renam-
ing of the ventures (see Table 2).

3.2  Data analysis

To explore how and why entrepreneurs use prototyp-
ing in their entrepreneurial ventures, we undertook a 
multi-step analysis process (Grodal et al., 2021; Miles 
et  al., 2013). The analytic process developed from a 
dynamic process of categorization of our data, as sug-
gested by Grodal et al. (2021), to provide an overview, 
understanding, and interpretation of our data in light 
of the research question guiding the study. The steps 
of the analytic process are outlined in Fig. 1. The first 
step provides insights into the purposes (why), activi-
ties (how), and prototypes (what) of the prototyping 
activities. With purpose, activities, and prototype 
as sensitizing concepts (Bowen, 2006), guiding the 
inductive exploration of the prototyping instances, a 
first coding overview was generated outlining a long 
list of purposes, prototypes, and activities adopted 
by the entrepreneurs. This first step helped unearth 
a broad variation in the prototyping instances at a 
descriptive level, yet in itself presented a much too 
varied and fragmented view to make inferences at 
a conceptual level. The second step of the process 
engaged in a merging exercise in which codes at the 
descriptive level of the first step were combined into 
broader categories (Grodal et  al., 2021; Miles et  al., 
2013). This move was similar to the operation in 
grounded theory analysis where first-order codes are 
merged into categories at a pre-conceptual level of 
analysis (Gioia et al., 2013; Glaser & Strauss, 1967). 
This resulted in a shorter list of purposes, prototypes, 
and activities.

The third step involved interpretation of the pat-
terns of similarities and differences across the catego-
ries and the prototyping instances within the context 
of the venture development processes. This allowed 
us to provide important interpretations of the pro-
totyping instances and lead to a selection of three 
themes that provide the focal point of our analysis. 
The details of this third step were somewhat dif-
ferentiated and followed the logic of the data and 
research question rather than the standard templates 
of, e.g., grounded theory coding. With regard to the 
central theme of purpose, the third cycle involved a 

differentiation between purposes into two groups, 
inspired by the theoretical differentiation between 
experimentation and transformation (resulting in the 
flexible experimentation and directed transformation 
categories). Two further themes were developed from 
the activities and prototypes in the data, focusing on 
two observations that came to light as categories were 
interpreted against the backdrop of the venture devel-
opment processes: the use of prototypes (in particular 
recycling of prototypes) and the skill sets used by the 
entrepreneurs in executing the activities of the proto-
typing instance (skills bricolage). These themes sub-
sumed a set of categories as summarized and outlined 
in Table 3 below. The themes and the important vari-
ations within them are presented in the findings sec-
tion in some detail.

In the fourth step of the analytic process, the proto-
typing instances were recoded using the three themes 
identifying for each individual prototyping instance the 
purpose (flexible experimentation or directed trans-
formation), recycling or single use of prototype, and 
whether the entrepreneur relied on skills bricolage or 
invested in new skills for the prototyping activity. This 
coding cycle allowed us to finally identify conceptually 
relevant patterns of similarity and difference across the 
prototyping instances that informed us on our research 
question. Following this, the fifth and final step of the 
analytic process identified the distribution of combina-
tions of the purposes, recycling or single use of proto-
types, and skills bricolage or investment in new skills. 
An overview of the distribution of the combinations of 
purposes, recycling of prototypes, and skills usage is 
included later in Table 4.

4  Findings

4.1  Prototyping purposes: flexible experimentation 
and directed transformation

The first theme from our analysis is purpose. Overall, 
the predominant view was of purposeful prototyping, 
yet the purposes came in different forms. Some were 
narrowly focused on gathering knowledge on some 
predefined measure or element, while others were 
more open-endedly seeking to incite creativity. This 
suggests that entrepreneurs set purposes that either 
structure or guide their prototyping, depending on the 
specific situation in the venture development process.
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The landscape of purposeful prototyping that 
was in our data, in some ways, resembles the 
theoretical spectrum of experimental and trans-
formation prototyping, but with some important 
qualifications. Importantly, we did not find many 

instances of the hypothesis testing suggested by 
the experimental ideal type approach to entrepre-
neurial action, nor did we find instances where 
purposes were left entirely open-ended and flex-
ible as some aspects of the transformative approach 

Fig. 1  Analytical process
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would suggest.2 Instead, we found prototyping that 
did incorporate many of the elements of the ideal 
type of experimentation, but in a way that is more 
flexible than hypothesis testing. Also, we did find 
open-ended prototyping without a clearly defined 
outcome, yet such prototyping was always guided 
so as to direct the creative and generative responses 
in a space delineated by the entrepreneur. We thus 
refer to these empirically defined types as flex-
ible experimentation and directed transformation 
respectively.

Applying these categories in our analysis, we 
found an almost evenly distributed use of flex-
ible experimentation and directed transformation, 
although the distribution of purposes should be taken 
with some reservation. In total, 80 of the prototyping 
instances involved a flexible experimentation, while 
the remaining 76 involved directed transformation.

In the instances we label as flexible experimenta-
tion, the entrepreneurs formulated some—not neces-
sarily explicit—minimum criteria or success meas-
ures for the prototyping activity. As a result of the 
narrow purposes, the prototyping activities that fol-
lowed tended to mirror a structured process, wherein 
the prototype acts as an experimental component to 
gather knowledge on a predefined measure. Yet, the 
structures were almost always more flexible than sug-
gested in the scientifically inspired hypothesis testing 
approach (Camuffo et  al., 2019; Felin et  al., 2020; 
Gans et al., 2019). As such, success criteria and meas-
ures were predefined, but not with specific targets. 
Furthermore, important elements of interpretation 
were used to make outcomes operable in the entrepre-
neurial process. The purposes thus act to structure the 
activities and inform the creation or use of the proto-
type. As expected, our findings show that predefined 
narrow purposes were often associated with instances 
occurring in later stages of development in which 
technical evaluation or product-market fit testing 
were the objectives. This is illustrated by numerous 
examples, in which the predefined purpose set by the 

entrepreneur structured the process of creating and 
using given prototypes. For instance, the entrepreneur 
of Delta wanted to investigate actual product-market 
fit among prospective consumers. With a narrow pur-
pose of testing actual purchase interest, he uploaded 
a picture set to Instagram, and given the predefined 
objective, the post featured a direct call to action. 
Similarly, Zeta wanted to examine whether prospec-
tive users would pre-order their offering; hence, 
they formulated a “purchase contract test” that users 
would be asked to sign. Unsurprisingly, we found 
numerous examples of purposes related to technical 
testing of aspects. For instance, the entrepreneur of 
Gamma wanted to test the product’s capacity to with-
stand weight. To do so, he used the latest prototype 
as an experimental component and manually placed 
large dumbbells on top of the prototype until no more 
weights were available (see exhibit A in appendix 
2). Despite not pre-establishing a clear measure for 
declaring success, the results demonstrated that the 
prototype could withstand at least more weight than 
would usually be required in the industry. Likewise, a 
narrow objective was recounted by Epsilon, where a 
test was conducted to assess whether users could find 
the required information on the prototype website. To 
do so, they invited potential users to a screen sharing 
session via Zoom, in which users were tasked with 
finding specific information while they were being 
observed. Consequently, the establishing of clear pre-
defined purposes helped structure the prototype crea-
tion and use for the entrepreneurs.

In those instances where purposes were not 
predefined and experimentally focused, we found 
entrepreneurs engaging in activities with open-
ended purposes without well-defined end goals. 
In contrast to experimental purposes that structure 
the activities, these open-ended purposes instead 
guided the activities towards creative and generative 
outcomes. We refer to these as directed transforma-
tion as they incorporate the creative and generative 
element of the theoretical ideal type of transforma-
tion, yet, guided by the entrepreneurs in a way that 
gave direction to or framed the open-ended pro-
cesses. Our findings suggest that such broad pur-
poses are particularly evident in early phases of 
development, during which knowledge about prob-
lems and possibilities are still somewhat unclear or 
undefined. For instance, the entrepreneur of Alpha 
needed to explore ways to create the foyer area of a 

2 The difference between flexible experimentation and 
directed transformation to some extent resemble the pro-
cess characteristics of divergent and convergent, as studied in 
design research – even as we highlight the purpose adopted 
by the entrepreneur upon developing the prototyping activity, 
where divergence and convergence first and foremost relate to 
the process and outcome of design activities (Micheli et  al., 
2019).
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large institution as part of a new multi-stakeholder 
project. Given the early stage of development in 
the project, she chose to fuel the creative process 
by working with broader analogies, as recounted 
by Alpha who stated that “it is simply the analogy 
about what we were developing that changed. So, 
the story of making a “breakroom” became the story 
of making a “town square” inside […] That is also 
because I keep the process open for as long as possi-
ble. Much longer than most people can stand. I don’t 
care because that’s what gives the value.” Thus, 
using the analogy of “breakroom” as a trigger that 
provided some emotion and feeling, she constrained 
the search process and maintained a direction that 
everyone involved could interact around while at 
the same time allowing for the purpose to evolve 
from “breakroom” to “campfire site” to “town 
square.” Another interesting example of directed 
transformation prototyping relates to the use of 
self-constraining to provide direction in the face of 
ambiguity. For instance, Zeta decided to establish a 
purpose based on design criteria in which they self-
constrained by refraining from developing software 
offerings, which helped provoke reflection and con-
sideration of other areas more related to their avail-
able skills. Consequently, despite their open-ended 
nature, the purposes of designing around analogies 
or self-constraints guided the entrepreneurs forward 
without predefined end goals, as also explicated 
by Gamma, who clarified that “You can say that 
within this box, where I work, I have tried to solve 
the dogmas that I establish myself. The limitations 
that I set for myself that these things just have be 
able to fulfill. It is not finally solved until it fulfills 
these requirements that I have set for myself or the 
product.”

In another similar instance, Zeta wanted to 
explore existing solutions on the market. After bor-
rowing a range of existing solutions, the entrepre-
neurs allocated an entire month to using only these 
solutions in their daily lives. Despite the open-
ended purpose of this simple exercise, the entrepre-
neurs discovered vital limitations in existing prod-
ucts related to mono-use and cleaning problems, 
which had significant influence on the subsequent 
development. At Beta, the founder took a combina-
tion of existing products and a simple wood block 
with him on a night out. Although representing a 
simple exploration, this activity provided valuable 
insights into possible limitations of existing prod-
ucts and fostered ideas for imagined contexts of use 
for the solution under development. Interestingly, 
some examples also demonstrate that entrepreneurs 
sometimes see the hands-on prototyping process as 
a purpose in itself, as reflected by several entrepre-
neurs, such as Alpha describing how “for me, the 
process is important because it is in and through the 
process that I gain bodily insights and conceptualize 
[…] I usually say that my hands are much smarter 
than my brain.” An illustrative example occurred 
in Delta, when the entrepreneur wanted to explore 
possible uses open-endedly with surplus materials 
available from previous activities. Consequently, 
the entrepreneur deliberately improvised, using a 
combination of inspirational pictures and simple 
hand-drawn sketches, which eventually resulted in 
the design of a leather case for sunglasses.

4.2  Prototype: recycling or single use

A second theme in our analysis relates to the use of 
artifacts—prototypes—in the prototyping process. In 

Table 4  Distribution of 
forms of prototyping

Percentage # of instances

Directed transformation, recycled prototype, and skills bricolage 31 48
Flexible experimentation, recycled prototype, and skills bricolage 30 47
Flexible experimentation, single-use prototype, and skills bricolage 16 25
Directed transformation, single-use prototype, and skills bricolage 12 18
Flexible experimentation, recycled prototype, and new skills 3 5
Directed transformation, single-use prototype, and new skills 3 5
Directed transformation, recycled prototype, and new skills 3 5
Flexible experimentation, single-use prototype, and new skills 2 3
Total 100 156
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the prototyping instances, we saw an extensive recy-
cling of prototypes. Indeed, in 106 of our prototyping 
instances, we could see that the prototype was also 
used in other instances. While this specific number 
must be taken cautiously, it denotes a strong pattern 
of entrepreneurs using the same prototype multiple 
times for different purposes after serving its initial 
purpose. Thus, prototypes are often enacted in vari-
ous prototyping instances, which contrasts with the 
creation of prototypes for single purposes. While 
prototypes may initially be built for single or specific 
purposes, their subsequent presence enables their 
reuse for alternative purposes; hence, the set of pro-
totypes already produced constitutes an essential ele-
ment in the resource stockpile for later prototyping. 
Specifically, our findings illustrate how prototypes are 
used for a series of partly unrelated purposes, such 
as testing specific aspects of a proposed solution and 
later using the same prototype as an active medium 
for demonstration. Thus, the same prototype is reused 
for multiple purposes, and the same purpose is tar-
geted with multiple prototypes.

Our findings show that prototypes are reused 
through reactivation or reformatting, which can occur 
through simultaneous or sequential reuse. First, pro-
totypes can be reactivated, which refers to instances 
where a prototype is reused in its original form for 
subsequent situations. This is illustrated across a 
range of prototyping instances by the entrepreneurs. 
For instance, a physical low-fidelity concept proto-
type was built by Zeta for early-stage interaction to 
demonstrate the value of the proposed solution for 
prospective users. Yet, the same prototype was sub-
sequently reactivated as a vehicle for resource mobi-
lization as part of a submission for fund-seeking, and 
even later as a communication tool for stakeholder 
mobilization, as Zeta sought partners for the technical 
development of the solution. As recounted by Zeta, 
“…and then we brought our air-concept prototype. 
The prototype we had (already) that used an air pump. 
To show (them) what we liked and disliked about that 
solution. Then it was like… we worked from there.” 
Rather than demonstrating value in this instance, the 
early concept prototype served as a tool to communi-
cate necessary and unnecessary dimensions for sub-
sequent technical development. Similarly, the entre-
preneur of Gamma built a full-scale building using 
multiple physical full-scale building block prototypes 
to examine the feasibility of the solution in the real 

world, but the same prototype building was later re-
activated to demonstrate the solution to prospective 
stakeholders (see exhibit B).

Second, prototypes can be reformatted, which 
refers to instances in which a prototype is reused in 
new formats for subsequent situations. This type of 
reusing is particularly evident for physical and tan-
gible prototypes, as they allow for reformation into 
two-dimensional formats, which can be beneficial 
in  situations where three-dimensional models are 
not advantageous. For instance, the entrepreneurs 
of Theta started building a rough digital prototype, 
which served as a technical testing component for the 
development of specific features. Yet, given the tech-
nical and incomplete nature of the prototype, the need 
to interact with prospective stakeholders required 
reformatting the prototype to gather feedback (see 
exhibit C). By taking screenshots of the rough plat-
form, the prototype was re-formatted into a picture 
deck, which could then be used by the entrepreneurs 
as an interactive presentation tool for interacting 
with users to gather feedback that could advance the 
technical development of the underlying digital pro-
totype. In this way, the prototype was reformatted 
for two simultaneous purposes, both internally and 
externally. Similarly, Zeta had developed 3D-printed 
full-scale prototypes as part of the technical product 
development, and these prototypes were reformatted 
into professional pictures which were then used for 
subsequent pitching situations and to test actual buy-
ing intentions through a pre-sale campaign on social 
media (see exhibit D). In this regard, the prototypes 
were subsequently reformatted into 2D formats that 
enabled reuse in  situations that would otherwise be 
challenging or even impossible using the original and 
underlying prototype.

On the one hand, recycling prototypes carries an 
obvious cost and effort-reducing function for the 
entrepreneurs. Making or building new prototypes 
invariably carries some cost in time and money. The 
general resource-constrained nature of new ven-
tures makes this cost reduction a useful cost-cutting 
mechanism for many of the entrepreneurs. On the 
other hand, single-use prototypes can be important 
and necessary investments for entrepreneurs, when 
“make or break” aspects related to the venture are in 
question. Given the resource-constrained situation of 
the entrepreneurs of our sample and entrepreneurship 
generally, there is a risk that developing single-use 
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prototypes may be inefficient, especially in earlier 
phases of the entrepreneurial processes when uncer-
tainties about both outcomes and options remain high.

4.3  Skills: skills bricolage or new skills

The third theme relates to the skills deployed by the 
entrepreneurs to execute the prototyping activities. 
Across the prototyping instances in our study, the 
strongest trend we see is the use of skills already mas-
tered by entrepreneurs when undertaking the proto-
typing activities. As such, they often rely on methods 
and techniques they are skilled in and, therefore, find 
to be simple and comfortable to employ. Building on 
existing work on resources in entrepreneurship (Baker 
& Nelson, 2005), we refer to this as skills bricolage, 
i.e., relying on skills already mastered when engaging 
in entrepreneurial prototyping. This is illustrated by 
the variety of prototypes created, which reflects the 
different backgrounds, skills, and preferences of the 
entrepreneurs creating the prototypes. In total, 130 of 
the prototyping instances involved skills bricolage.

For instance, while Beta, Gamma, and Kappa 
operate in seemingly different industries and strive 
to develop different offerings, they initiated their 
prototyping efforts using similar technical tools and 
techniques to model advanced early-stage 3D visu-
alizations or to create functional prototypes, as the 
entrepreneurs had similar skills from their educational 
backgrounds. In contrast, the limited technology-spe-
cific skills of Alpha, Delta, and Zeta were reflected 
in the vast number of rapid prototypes created using 
simple available materials, such as cardboard and 
paper, which enable quick simulation without techni-
cal competencies.

Notably, as the founder of Gamma sought to cre-
ate technical simulations to examine specific aspects, 
the entrepreneur encountered challenges in simulat-
ing using standardized software, as the emerging 
solution was still handmade, hence non-standardized 
and unavailable for simulation using the software. 
In response, the entrepreneur turned to simultane-
ous prototyping using physical scale models in wood 
to overcome the limitations of the digital technique. 
Similarly, the founder of Alpha engaged in a large 
project involving multiple stakeholders, and the col-
laboration was centered around an emerging, digital 
3D model. However, the technical requirements of the 
prototype made it challenging for the entrepreneur to 

engage with the model; hence, she turned to a tech-
nique that she was comfortable using and created a 
physical, cardboard scale model, which then became 
the prototype in focus in subsequent cross-discipli-
nary development meetings.

Skills bricolage allowed the entrepreneurs to sim-
plify their prototyping efforts. This means that the 
prototypes as artifacts that need to be produced are 
made more easily, at lower cost, and more quickly 
than if the entrepreneurs had to develop or in-source 
skill sets that they did not possess. Particularly, as 
explicated by Gamma, who reflected on the ease of 
relying on preferred techniques, as “that is just my 
way of working. I 3D model it. If the 3D works, 
then there is also a good chance that it works. Also, 
because, based on my education, I can work so 
quickly in 3D. I just think my time is better spent 
testing it in 3D rather than testing it all physically.” 
This aligns well with the existing research on brico-
lage in entrepreneurship, where bricolage is brought 
forward as an enabler of entrepreneurial action 
(Baker & Nelson, 2005).

Furthermore, it became clear in many of the 
instances that relying on their skills made the entre-
preneurs feel more comfortable and secure when 
undertaking prototyping activities, thus limiting the 
mental strain that these activities placed on them. 
Again, this focus on resources in the initiation and 
design of the prototyping activities carries a cost and 
effort-reducing function for the resource-constrained 
entrepreneurs.

The findings also illustrate some instances of 
entrepreneurs investing in new skills. In one exam-
ple of this, the entrepreneur of Alpha needed a visu-
ally pleasing model to persuade key stakeholders 
responsible for making final acceptance decisions. As 
the entrepreneur did not possess the technical skills 
required to create such an instantiation, she ordered a 
high-fidelity, laser-cut scale model, which succeeded 
in gaining approval. Similarly, Theta needed to dem-
onstrate the requirements for a digital platform to a 
programmer abroad. Lacking the technical skills to 
code a simple mock-up that the programmer abroad 
could use, the entrepreneur invested time learning 
to use the online tool Mocqup (see exhibit E). As 
reflected by Theta, “my new partner […]  he simply 
required me to go in and use something called Moc-
qup to make the prototype of the new system. So, I 
just had to get to know that […] starting completely 
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from scratch with all the ideas I had in my head and 
the simple things I had sketched.” Notably, the entre-
preneur restricted focus to the specific functionalities 
of Mocqup that related to wire-framing.

In a few instances, divergence from the common 
pattern of skills bricolage had seemingly problematic 
effects. For instance, at an early stage in Theta, the 
entrepreneurs sought to develop an early functional 
prototype of a digital platform. However, rather than 
relying on simple techniques and tools, the team 
invested considerable time in coding the platform in 
PHP, despite possessing little experience with such 
coding. As a result, the early-stage prototype became 
overly complex, fostered considerable confusion, and 
eventually put too much stress and pressure on the 
entrepreneur in charge of the development, while the 
other team members still had no knowledge of the 
particular techniques. These frustrations were voiced 
by the lead founder in Theta, who explicated that 
“we are talking about a platform that was coded from 
scratch […] it might be a nice MVP, but it always 
required (the lead developer) to be there all the time. 
So, it had been built far too technical.”

4.4  Navigating purpose and effort in entrepreneurial 
prototyping

Having outlined the three themes that emerged from 
our analysis and the variation in purposes, recycling 
or single use of prototypes, and skills use, we can 
now explore the patterns across the themes. Com-
bining the variations across the themes, we can see 
that there is an empirically and theoretically interest-
ing distribution of forms of prototyping with regard 
to the themes of our analysis. Specifically, the distri-
bution of the forms of prototyping is not even, and 
four combinations occur much more frequently than 
others. The distribution is outlined in Table 4 which 
shows that two combinations occur in a total of just 
above 60% of the instances in our data. These com-
binations include recycled prototypes and skills bri-
colage and either flexible experimentation or directed 
transformation in terms of purposes. Further, another 
two combinations cover 28% of the instances. These 
combinations include single-use prototypes, reliance 
on skills bricolage, and either flexible experimenta-
tion or directed transformation. This distribution is 
empirically important in that it indicates strong pat-
terns of reasoning and priorities on the part of the 

entrepreneurs. Firstly, it indicates that entrepreneurs 
find prototyping to be a relevant activity for both 
experimental and transformational purposes—so that 
prototyping is used by entrepreneurs to both open 
and close option sets in their entrepreneurial venture 
development process. Closing option sets using proto-
typing is thus clearly considered a worthwhile activity 
(Packard et  al., 2017). Also, seeking to open option 
sets through open-ended and generative prototyping 
is undertaken to a significant extent by the entrepre-
neurs. Notably, the co-existence of experimental and 
transformative purposes in prototyping activities of 
entrepreneurs is not a surprising finding. The need to 
balance divergent and convergent elements and that 
prototypes can be used for both is well documented in 
the contexts of design and engineering (Goldschmidt, 
2016; Micheli et al., 2019).

Perhaps more surprising is the seemingly very 
strong focus on existing and currently available 
resources in the form of already developed prototypes 
and skills bricolage on the part of the entrepreneurs. 
This is evident in the predominance of recycled pro-
totypes and in particular the use of skills bricolage in 
the most common forms of prototyping in our sample 
of instances. It is also indicated in the very low occur-
rence of the experimentally oriented, single-use pro-
totype embodying new skills that could be expected if 
entrepreneurs were to follow closely the scientifically 
inspired experimentation approach where the knowl-
edge problem defines the prototyping activity such 
as in the lean startup approach (Camuffo et al., 2019; 
Felin et al., 2020; Ries, 2011, 2017).

Overall, the distribution suggests that the entre-
preneurs encounter a nexus of purpose and effort 
when prototyping. There is, therefore, probably no 
single form of prototyping that fits all situations in 
the venture development process. When undertak-
ing prototyping activities, entrepreneurs do—and 
probably should—develop prototyping activities that 
make the most of the resources available to them 
while achieving as many of the purposes that they 
want to address as possible. As such, e.g., instances, 
where entrepreneurs invest heavily in developing pro-
totypes as vehicles for ideation, generative inquiry, 
and forward-looking discussions, are unsurprisingly 
rare in our data rather than narrow tests or evalua-
tions of specific features (BenMahmoud‐Jouini and 
Midler 2020; Lim et al., 2008; Yu et al., 2018). Con-
versely, flexibly experimental prototyping with a 
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narrow focus with a high reliance on resources held 
conceptually offers a particularly valuable possibility 
in the entrepreneurial process, if realizable, as is also 
stated in the resource-oriented prototyping principle 
by Lim et  al. (2008). Experimentally focused proto-
typing can often involve elaborate and high-fidelity 
prototypes as well as carrying costs, but our findings 
show that this is not always the case when entrepre-
neurs manage to skillfully filter the focal parameters, 
using available resources. If such prototypes can be 
produced from available resources, which manifest 
as the available set of already developed prototypes 
and skills to develop and use prototypes, this repre-
sents an effective cost-reducing element that can help 
the entrepreneur move the venture forward. Notably, 
however, it could be imagined that other resources, 
such as network contacts and access to potential user 
or customer groups, would be relevant to include in 
this discussion.

5  Discussion

5.1  Implications for research: linking purpose and 
effort in prototyping

By exploring the extensive use of prototyping in our 
study, our findings extend both prescriptive work 
promoting the use of prototyping to advance entre-
preneurial processes (Berglund et  al., 2018; Felin 
et  al., 2020; Frederiksen & Brem, 2017) and the 
empirical research that finds prototyping to be an 
important activity for entrepreneurs (Audretsch et al., 
2012; Nelson et al., 2020; Wessel et al., 2022). What 
is most notable in our study, however, is the varia-
tion and heterogeneity in the prototyping activities 
undertaken. Instead of a clear direction in terms of 
hypotheses-driven experimentation or open-ended 
and resource-driven transformation, we found hybrid 
activities in which purposes and reliance on resources 
currently controlled interweave in analytically dis-
tinct ways. While this in no way disclaims the sug-
gestions made by scholars promoting a scientific or 
experimental approach to entrepreneurial action, 
both in terms of empirical prevalence and efficacy 
in the entrepreneurial process, it does indicate some 
noteworthy issues. First, it suggests that the formula-
tion of hypotheses is but one among many forms of 
purposes of entrepreneurial prototyping, and second 

that it may be empirically and conceptually useful to 
consider experimental prototyping with vocabular-
ies other than the scientific one. While experimental 
purposes with well-defined outcome measures can be 
beneficial to constrain the search processes, as seen in 
systematic search and lean startup (Fiet, 2007; Fiet & 
Patel, 2008; Goldsby et al., 2014; Ries, 2011), at the 
same time, the entrepreneurs often found it challeng-
ing to prioritize goals and relevant information prior 
to acting, as also reflected by goal ambiguity and isot-
ropy in the entrepreneurship literature (Sarasvathy & 
Dew, 2005).

Similarly, we found few instances of entirely 
open-ended and resource-driven transformative pro-
totyping, which suggests that entrepreneurs most 
often seek to deliberately structure their prototyp-
ing activities with well-defined outcome measures 
or guiding the activities by broader purposes such 
as self-constraining criteria to constrain the design 
space. While research on effectuation suggests that 
entrepreneurs should act with available means (Sar-
asvathy, 2001, 2008), most of the entrepreneurs in 
our sample are nascent entrepreneurs with some-
what limited prior experience, skills, and resources 
available. This can explain why entrepreneurs in our 
findings almost always establish some form of pur-
pose before engaging in prototyping to reduce the 
possible waste of valuable time and resources. Pure 
transformation becomes inoperable for resource con-
strained entrepreneurs. Most often, the few instances 
of purely resource-driven prototyping emerge when 
the entrepreneurs have difficulties in establishing 
clear purposes and prioritizing their immediate needs, 
whereby they turn to prototyping in an attempt to find 
a way forward.

Understanding entrepreneurial prototyping, in our 
view, thus requires a fuller understanding of these dif-
ferentiated patterns and a discussion of their implica-
tions. The characteristics and distribution of forms of 
prototyping from purpose, recycling of resources, and 
skills bricolage represent an empirically grounded 
initial sketch for this.

Our findings thus indicate two important dimen-
sions for research on prototyping and entrepreneur-
ial processes: navigating purposes of prototyping as 
flexible experimentation or directed transformation 
and navigating resource use of prototypes and skills. 
The first of these dimensions has been extensively 
discussed in design thinking, in which prototypes 
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and prototyping have been intensely scrutinized 
(Camburn et al., 2015; Lauff et al., 2018). It is thus 
well established in this literature that an innovative 
or creative process involves phases of broad gen-
erative exploration and narrow experimentation and 
that different forms of prototyping activities ena-
ble these phases (BenMahmoud‐Jouini and Midler 
2020; Brenner & Uebernickel, 2016; Brunswicker 
et  al., 2013). This mirrors recent developments in 
the entrepreneurship community, where the entre-
preneurial process is increasingly conceptualized as 
a design and problem-solving process, wherein dif-
ferent stages of development can benefit from both 
explorative and evaluative techniques (Ding, 2019), 
and in which material instantiations such as proto-
types can be utilized in numerous ways to overcome 
challenges (Berglund & Glaser, 2022).

What is less discussed in design thinking and 
other research fields such as engineering and inno-
vation, where prototyping is also studied, is the 
link between prototyping and effort or resource 
use. Indeed, scholars are increasingly emphasizing 
the need for simplicity in prototyping, which indi-
cates the use of simple, basic, or available resources 
(Buchenau & Suri, 2000; Dow et  al., 2009; Lim 
et  al., 2008; Menold et  al., 2017; Viswanathan & 
Linsey, 2013; Yang, 2005), and, as pointed out by 
Tiong et  al. (2019), successful prototyping does not 
only provide the output wanted but does so in a way 
that balances effort with the importance of the out-
put (see Yang, 2005 for a similar point). Considering 
prototyping in the context of entrepreneurship, how-
ever, brings resources to the fore (Bruce & Baxter, 
2019; Noyes, 2018), partly because entrepreneurs 
are generally considered to be resource challenged 
(Leyden & Link, 2015)—a characteristic certainly 
shared by the entrepreneurs studied here—and partly 
because the creative reinterpretation of resources is a 
key source of entrepreneurial success, as evidenced 
in the research on entrepreneurial effectuation, bri-
colage, and exaptation (e.g., Baker & Nelson, 2005; 
Dew et al., 2004; Sarasvathy, 2008).

5.2  Implications for practice: prototyping myopia 
and path-dependence

In addition to the above, and of particular importance 
for entrepreneurs, our findings also point to the potential 

risks and challenges involved in entrepreneurial pro-
totyping. While overall prototyping often benefitted 
the entrepreneurs in their efforts, there were instances 
of prototyping that did not seem to advance the overall 
venture development process, indicating risks involved 
in prototyping if entrepreneurs engage in too much pro-
totyping or misapply prototyping as a vehicle for devel-
opment in the venture development process. Notably, 
any risks that emerge from too little prototyping were 
not available for study in our data with its focus on pro-
totyping instances that have actually taken place.

Regarding prototyping that involve investments 
in new prototypes and/or new skills, it is likely that 
it may in some instances prove to be destructive to 
the entrepreneurial process if misapplied. By going 
beyond resources currently controlled, entrepreneurs 
become involved in potentially very costly engage-
ments with knowledge problems or challenges that 
are not essential to the entrepreneurial process at 
any given time. This was clear in the case of Delta, 
in which open ended prototyping with new materials 
and skills did very little to advance the entrepreneur’s 
understanding of what products he might actually 
sell in substantial quantities or the business model 
that would allow him to do so. As such, the prototyp-
ing—as an entrepreneurial activity—was destructive, 
as energy and resources were spent with no entrepre-
neurially relevant benefit. Indeed, an illusion of pro-
gress was created and sustained through prototyping, 
as explicated by Delta, who reflected that “I end up 
becoming distracted by all the new things that I con-
tinuously identify as fascinating or problematic, and 
then they come to occupy my attention rather than the 
things that matter. Then I make ‘endless experiments’. 
I oftentimes become caught by the creative process. 
Maybe I am dissatisfied by something, and then that 
becomes my focus, rather than progressing on some-
thing.” For Delta, the prototyping was perhaps mean-
ingful as a design activity exploring the design space, 
but in terms of advancing the entrepreneurial venture, 
it was in fact destructive. The same was evident in the 
early stages of Theta when too much time and effort 
were invested in over-designing a complex, digital 
prototype, which came at the expense of immense 
stress and frustration, and eventually led to the proto-
type being cancelled altogether. As recounted by the 
principal founder at Theta, their prototype “was like 
building on a house that did not have mortar between 
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the bricks […] it was becoming way too demanding, 
and (the lead developer) ended up sitting with way 
too many responsibilities […] so we had a guy sitting 
there, working 18 h a day, and eventually he just com-
pletely crashed from stress.”

Prototyping involving new investments in pro-
totypes or skills may thus represent a costly option 
that should be reserved for make or break decisions 
or knowledge problems at stages of the entrepre-
neurial process where the option and outcome spaces 
have become somewhat restricted (Packard et  al., 
2017). By explicating the link between purpose and 
resources involved in entrepreneurial prototyping, we 
suggest that some caution be exercised towards the 
scientific approach to entrepreneurship, when follow-
ing this method involves the creation of prototypes 
that require investment of new resources. The ability 
to assess when to use and when not to use this type 
of prototyping thus constitutes an important element 
in the overall frugal and restrictive investment of 
resources that most entrepreneurs need to exercise.

Prototyping that relies on available resources in the 
form of prototypes or skills represent another set of 
risks and challenges if misapplied. While reliance on 
resources currently controlled in the shape of already 
created prototypes or skills enables extensive use of 
prototyping, as in the rapid prototyping of design 
thinking (Brenner & Uebernickel, 2016; Klenner 
et al., 2022; Nielsen et al., 2017), there is a risk that 
this creates a kind of prototyping myopia. This myo-
pia entails a focus on decisions and knowledge prob-
lems that can be addressed with the existing resources 
yet does not necessarily involve the essential make or 
break decisions that require new investments. If some 
critical reflection on whether to explore all that can 
be explored is not exercised, a false sense of progress 
may be induced through the use of prototyping—the 
perception of being very busy prototyping and mak-
ing progress, yet not engaging with the knowledge 
problems that are actually important for the develop-
ment of the entrepreneurial venture. Notably, while 
experimentally focused prototyping with available 
resources conceptually offers an attractive possibility 
for potentially resolving important knowledge prob-
lems with limited costs, the risk of prototyping myo-
pia remains. If the narrow purposes explored are of 
limited real importance to the development of the 
entrepreneurial ventures, the perception of being 
hard at work prototyping will still not result in real 

gains for the venture. As such, the skills and proto-
types possessed and already developed by entrepre-
neurs may lead to an unfortunate path dependency 
that drives the entrepreneurs to solve primarily those 
knowledge problems that can be solved using the 
available skills and prototypes, rather than solving 
the knowledge problems that are most essential for 
the development of the venture. Indeed, one concern 
might be that the positive narrative of prototyping in 
the practitioner field would strengthen this potentially 
problematic path dependency. A related concern is 
equally expressed in some parts of the design think-
ing literature on the importance of designer’s abil-
ity to, e.g., visualize as a specific practice to guide 
an emerging and more open-ended inquiry (Micheli 
et al., 2019; Verganti, 2017). As provocatively stated 
by Verganti (2017, p. 101), the “apostles of design 
thinking […]  have done everything they could to 
say that symbols are irrelevant: you can build what-
ever goofy prototype you want to build; the aesthetic 
dimensions of the prototype do not matter.” This is 
to remind us that prototyping is intimately related to 
prototyping practices and the entrepreneur’s ability to 
visualize, materialize, and so forth.

The above outline of potentials and challenges 
of entrepreneurial prototyping leads to two central 
implications for practice. First, a thorough reflection 
on the risks associated with misapplied prototyping is 
called for, a reflection that we do not necessarily see 
unfolded in the practitioner literature. Specifically, 
the risks of destructive, cost-intensive, and myopic 
prototyping warrant caution against the strong gen-
eralized claim about the potential of prototyping that 
we see, for example, in lean startup, design thinking, 
and other practitioner frameworks (Felin et al., 2020; 
Mansoori & Lackéus, 2020).

Second, the ability to be selective about the 
use of prototyping by navigating the intersection 
between purpose and resource investments in pro-
totyping emerges as an important entrepreneurial 
skill. Unfolding the potential of prototyping thus 
requires entrepreneurs to skillfully and perhaps 
serendipitously navigate these two dimensions in 
a process by which what is needed and conducive 
changes (Petrakis et al., 2021). Prototyping needs to 
be tailored to the specific challenges that the entre-
preneurial venture faces at any given time as a func-
tion of the knowledge problems faced and resources 
controlled (Lim et al., 2008; Tiong et al., 2019).
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5.3  Limitations

Our study outlines several important strands of knowl-
edge related to entrepreneurial prototyping but does 
have limitations. Owing to the inductive and qualita-
tive nature of the study, the claims put forth represent 
propositional knowledge that can be analytically, but 
not statistically extended. Further, the study relies on 
the experiences and reflections of the entrepreneurs, 
making it difficult to make objective statements on the 
success or otherwise of the ventures and the instances 
of prototyping. While we consider this an important 
element of understanding how prototyping manifests 
in entrepreneurial processes, it does make objective 
and overall assessments of the merit of different ways 
of prototyping a speculative matter in this paper. Fur-
ther research would benefit from different research 
designs if more objective evaluations are to be made.

6  Conclusion

In this paper, we contribute to the understanding 
of how entrepreneurs prototype, why they do it, and 
what artifacts are used as prototypes. Specifically, we 
show that the entrepreneurs use prototyping for flex-
ible experimental as well as directed transformative 
purposes. We also show that the entrepreneurs make 
extensive use of prototyping recycling and skills brico-
lage, overall showing that they carefully navigate the 
balance between purposes and effort in the prototyping 
processes. Having identified the dynamics of purpose, 
recycling of prototypes, and skill bricolage, we further 
discuss the implications of the findings by suggesting 
potential challenges of misapplied prototyping in the 
form of myopia and unfortunate path-dependencies in 
the context of entrepreneurial prototyping.
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