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Entrepreneurship at the interface of design and science:

Toward an inclusive framework

ABSTRACT

Entrepreneurship scholars are increasingly interested in conducting work at the interface of
design and science. However, a consistent methodological framework for this type of work
is missing. In this paper, we therefore develop such a framework. First, three examples of
entrepreneurship scholarship at the design-science interface are outlined. From these
examples, we infer two key characteristics of design science (DS). For one, research outputs
not only include theoretical constructs and models, but also values, principles and practices.
In addition, creative design and scientific validation are complementary and equivalent
research activities in DS. Whereas design and validation are legitimate research approaches
in their own right, we conclude that the interaction between the two can drive the continual
renewal of the entrepreneurship field and unlock the potential of an inclusive body of

knowledge that is both rigorous and relevant.



1. Introduction

Scholarship in the field of entrepreneurship and management has long been characterized
by an intellectual stasis, resulting in a limited capacity to inform practice (Davidsson, 2002;
Hughes et al., 2011; Khurana and Spender, 2012). This intellectual stasis also explains why
the field of entrepreneurship is rather fragmented (cf. Shane, 2012; Venkataraman et al.,
2012) and why academic and experiential knowledge on entrepreneurship are, at best, loosely
connected (Romme, 2016).

Therefore, entrepreneurship scholars are increasingly becoming interested in doing work
at the interface of design and science (e.g. Berglund et al., 2018; Dimov, 2016; Osterwalder,
2004; Sarasvathy et al., 2008). In The Sciences of the Artificial, Simon (1969) identified two
properties of key phenomena studied by scholars in fields like business, education and
architecture: human intentionality and environmental contingency. Simon argued that these
two properties make an exclusively ‘scientific’ approach inadequate for studying these
phenomena. Evidently, human intentionality and environmental contingency are at the heart
of entrepreneurship practice and scholarship. Entrepreneurial artifacts such as value
propositions and business models are inextricably linked to the entrepreneurial intentions
driving them, and moreover, cannot be decoupled from the environmental settings in which
they were created and the environmental conditions expected in the future. Furthermore,
entrepreneurship scholarship also arises from personal intentions and academic values that
inform and frame how, for example, one collects and interprets data, interacts with
entrepreneurs and entrepreneurship students, and responds to unexpected events and setbacks
in academic life. As such, the properties of human intentionality and environmental
contingency imply that entrepreneurship research is a science of the artificial, that is, it

involves both creative design and scientific validation.



More recently, Simon’s initial set of ideas were re-introduced in the discourse on the
purpose and nature of management and entrepreneurship studies (e.g. Hatchuel, 2001;
Romme, 2003; Sarasvathy, 2003; Sarasvathy and VVenkataraman, 2011), which in turn may
serve to develop a more inclusive ‘design science’ perspective on the field of
entrepreneurship, also inspired by similar perspectives in adjacent fields (e.g. March and
Smith, 1995). However, a consistent methodological framework for entrepreneurship
research as design science is still missing (cf. Dimov, 2016; Sarasvathy, 2003; Venkataraman
et al., 2012). In this paper, we intend to develop such a framework. This design science (DS)
framework explicitly acknowledges the key contributions of scientific or design work in their
own right, but also calls for scholarship at the interface between science and design.

As such, entrepreneurial phenomena lend themselves to a scientific as well as a design
approach. Their processes unfold over time and one inevitably has to choose a time reference
point (e.g. now, or somewhere in the past) in studying them (McMullen and Dimov, 2013).
This reference point creates an arbitrary separation between what has already happened and
what is yet to happen, both of which can serve as objects of research. A specific outcome,
such as (a failed effort in) a new venture, can be described and explained retrospectively, as
an object of science (cf. March and Smith, 1995). By contrast, the open-ended prospective
process that lies ahead offers few dimensions that can be taken for granted. Thus, most
scholars with social science backgrounds are only interested in the acting entrepreneur when
patterns and/or outcomes have surfaced which can become the object of description and
explanation. Here, a DS perspective can help connect retrospective and prospective
approaches.

An inclusive classification of key notions and terms is an essential prerequisite for
developing this perspective. Without an inclusive taxonomy, a more comprehensive

understanding of the entrepreneurship (research) landscape cannot be developed. This paper



involves an attempt to create such a framework, in order to facilitate collaboration and
dialogue between entrepreneurship scholars across existing paradigmatic boundaries as well
as, in the longer run, prospectively enable entrepreneurs and their stakeholders to effectively
address their most pertinent challenges.

The argument is organized as follows. First, we explore three examples of DS research in
the entrepreneurship domain. These examples set the stage for developing a comprehensive
framework of how, why and when various research outputs are created, assessed, theorized
and justified in DS. Finally, we discuss how this framework may serve to better connect

theory and practice by systemically connecting rigor and relevance.

2. Examples of work at the design-science interface

This section serves to outline several examples of entrepreneurship research at the
interface between science and design. In particular, we refer to DS scholarship in the area of

business modeling, entrepreneurial effectuation, and university spinoffs.

2.1 Business modeling

A prominent example of DS is Osterwalder and Pigneur’s (2010) business model canvas,
arising from Osterwalder’s (2004) doctoral work. Informed by the DS framework developed
by March and Smith (1995) for the field of information systems, Osterwalder (2004) explored
how business models can be described and represented, to create a foundation for subsequent
tool development. He conducted interviews with entrepreneurs, investors and other experts,
which revealed that “business models were perceived as a tool to create a commonly
understood language to improve communication and understanding of the fundamental
questions of a business” (Osterwalder, 2004, p. 159). Thus, a more rigid conceptual approach
to business models appeared to be necessary. Osterwalder therefore systematically reviewed

and synthesized the literature to develop a so-called ‘business model ontology’ involving four



key dimensions (e.g. product, customer interface) and nine key constructs (e.g. value
proposition, target customer, distribution channel) and their relationships. Osterwalder
implemented this initial framework in a computer-based tool, and tested the resulting
prototype in a case study.

After completing his doctoral dissertation, Osterwalder set out to further develop the
business modeling framework, via prototyping processes that involved the active
contributions of more than 450 practitioners, resulting in the ‘business model canvas’
(Osterwalder and Pigneur, 2010). This large-scale effort to co-create and iteratively develop
prototypes of the canvas provides a good example of how academic knowledge on

entrepreneurship is successfully developed into practical tools.

2.2 Effectuation

Another interesting example of design science work in the entrepreneurship field is
Sarasvathy’s (2001; 2003) work on effectuation. In her doctoral thesis, Sarasvathy raised
hypothetical scenarios to 27 successful entrepreneurs, by asking them to ‘think aloud’ about
how they would approach a particular start-up proposition. From these data, she then (off-
line) extracted design principles for entrepreneurial effectuation: for example, the “bird in
hand’ and ‘affordable loss’ principles (Sarasvathy, 2001). These design principles have been
informing the redesign and transformation of entrepreneurship education and training
programs at many schools and universities throughout the world (e.g. Honig, 2004; Read et
al., 2010). The original empirical work of Sarasvathy has also been extended toward
knowledge and tools for novice managers and executives (Read et al., 2009). Other studies
have focused on the performance consequences of the set of effectuation principles (e.g.
Fischer and Reuber, 2011) and connecting the effectuation principles to other theoretical
frameworks regarding opportunity, action, cognition, finance, operations, and strategy (e.g.

Read and Dolmans, 2012; Sarasvathy et al., 2008).



Many of the ideas arising from the effectuation lens are still open to empirical
operationalization and testing. However, the core idea is that self-selected stakeholders can
bring together their own unique means and values, to combine these in efforts to construct an
artifact that cannot be predicted at the outset. Some recent work focuses more on the balance
between effectuation as a flexible decision-making logic and causation as a planning-based
logic for decision-making, to investigate the dynamics in how both logics are used (Berends
et al., 2014; Reymen et al., 2015; Reymen et al., 2017). These insights guide practitioners to
judge when to use effectuation or causation, and how to combine the effectual and causal

principles.

2.3 Spinoff creation

The third example is the study of university spinoff creation conducted by Van Burg et al.
(2008) at a university of technology, whose senior management was looking for ways to
improve the university’s performance in creating spinoff firms. A team of entrepreneurship
scholars was invited to develop evidence-based guidelines for spin-off creation, and then
evaluate how the current design of the university’s new business incubator could be changed
or improved (Van Burg et al., 2008). A design science approach (Romme and Endenburg,
2006) was adopted to develop design principles that would connect research findings and
entrepreneurial practices. These principles were developed in three steps. First, practice-
based principles were inferred from the existing incubation practice at the university, by
extracting and explicating the largely tacit knowledge of key actors. Second, a systematic
literature review served to develop research-based principles. Subsequently, these two sets of
principles were synthesized, resulting in several principles that were evidence-based as well
as contextualized for a (European) university of technology, for example: “Set clear and

supportive rules and procedures that regulate the university spin-off process, enhance fair



treatment of the parties involved, and separate spinoff processes from academic research and
teaching” (Van Burg et al., 2008, p. 123).

These principles were subsequently used to improve the incubation practices of the
incumbent university. The principles developed by Van Burg et al. (2008) were also
replicated by Barr et al. (2009) in a study of several US-based universities, and extended by
Lackéus and Williams Middleton’s (2011) study of other venture creation programs in
Europe, North America and Asia-Pacific. Moreover, many other studies have collected
(additional) empirical evidence for one or two of the principles identified by Van Burg and
coauthors (e.g. Bell and Bell, 2016; Johnson et al., 2017; Muscio et al., 2016). For example,
Johnson et al.’s (2017) findings lend further support to the guideline regarding university-
wide role models in entrepreneurial behavior developed by Van Burg et al. (2008). The initial
study by Van Burg and co-authors also served to define research gaps informing subsequent
studies of transparency and fairness in spin-off creation (e.g. Van Burg et al., 2013; Van Burg

and Van Oorschot, 2013).

3. Entrepreneurship as design science

The studies outlined in the previous section illustrate the variety and richness of DS
research. Each of these studies was also informed by a different DS framework. Osterwalder
employed the framework that March and Smith (1995) developed for the field of information
systems, whereas Sarasvathy’s work was largely inspired by The Sciences of the Artificial
(Simon, 1969), and Van Burg and coauthors used the framework developed by Romme and
Endenburg (2006) in the field of organization studies. Thus, a DS framework for the
entrepreneurship field is not yet available, which in turn may undermine progress toward a
coherent body of knowledge on entrepreneurship (cf. Abbott, 1988). Therefore, we develop

such a framework for the field of entrepreneurship and new business venturing. We infer this



framework from the three exemplary studies outlined in section 2 as well as the taxonomies
developed for adjacent fields by March and Smith (1995) and Romme (2016).

First, studies at the interface of design and science appear to embrace a broad array of
potential research in- and outputs, including theoretical constructs and models, but also
values, principles and practices. Moreover, creative design and scientific validation appear to
be complementary research activities. These two dimensions, research in/outputs and

research activities, are dissected in more detail in the remainder of this section.

3.1 Research inputs and outputs

The examples in section 2 suggest that DS research embraces a broader set of research
outputs than the typical outputs arising from mainstream entrepreneurship science. For
example, the three studies not only draw conventional outputs such as theoretical constructs
and models, but also develop (design) principles for shaping practices. Moreover, the studies
outlined in the previous section appear to draw on values that go beyond notions such as
validity and reliability.

To capture this variety, we distinguish between five types of research output: values,
constructs, models, principles, and practices (adapted from: March and Smith, 1995; Romme,
2016). Here, research output refers to both input and output in the remainder of this article,
because they are largely synonymous. In this respect, the iterative nature of entrepreneurship
research implies that the preliminary output from one research phase (e.g. constructs inferred
from the literature) often serves as input to the next phase (e.g. developing a conceptual
model); moreover, outputs from one project are often used as inputs in subsequent projects.

A value denotes the degree of importance a particular action or opportunity has for an
individual scholar or practitioner; for example, it serves to determine which opportunities are

identified, but also how one evaluates, selects and acts upon them (Moroz et al., 2018). As



such, values are a key mechanism guiding professional work, regardless of whether this is
work as an entrepreneur, investor, (entrepreneurship) scholar, or other capacity. Notably, the
idea that entrepreneurship research should be ‘value-free’, in terms of an exclusive focus on
describing and explaining the objective reality ‘out there’, is in itself a value-based decision:
it prioritizes the explanation of existing reality, rather than seeking to contribute to efforts to
transform that reality (Argyris, 1993). As such, DS scholarship is driven by values such as the
need “to create things that serve human purposes” (Osterwalder, 2004: 4) and the “dual
purpose” to improve the performance as well as to understand the underlying processes of the
entity being study (Van Burg et al., 2008: 118). This suggests values need to be
acknowledged as a separate category of research in/output.

Constructs constitute the vocabulary for describing a particular set of entrepreneurial
problems and challenges. Most constructs in entrepreneurship research involve concepts or
variables that cannot be directly observed: for example, ‘value proposition’, “distribution
channel’, “affordance’, or ‘partnership’ (e.g. Osterwalder and Pigneur, 2010; Sarasvathy,
2001). These constructs therefore need to be operationalized, estimated or approximated.

A model involves a set of propositions or statements expressing relationships among
constructs. This broad definition includes conceptual frameworks, mathematical models, and
‘theories’ (as defined by Shapira, 2011) and thus captures the variety of narrative,
mathematical and statistical approaches used in entrepreneurship research. Moreover, this
definition not only incorporates explanatory and descriptive models, but also instrumental
models such as the business model canvas (e.g. Osterwalder and Pigneur, 2010), lean startup
(Ries, 2011) and other frameworks (e.g. Thomke and Manzi, 2014). We deliberately avoid
the label ‘theory’, arguing that ‘theorizing’ (as research activity, discussed later) not only

applies to constructs and models, but also to values, principles and practices (Romme, 2016).
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Principles, also known as design principles, involve solution-oriented guidelines for a
certain entrepreneurial problem or challenge, that is, the “real helps” of entrepreneurial
thought and action (Sarasvathy and Venkataraman, 2011, p. 130). Principles in the area of
entrepreneurship tend to be heuristic and metaphorical in nature (e.g. Sarasvathy’s “bird in
hand’ or *affordable loss’ principle), but can also be explicitly developed in terms of, for
example, the CMO format: in context C, mechanism M is likely to generate outcome pattern
O (Van Burg and Romme, 2014). For instance, in their study of spinoff creation by
universities, Van Burg and coauthors (2008) present a set of principles for growing the
capability to create spinoff firms (O) in publicly funded universities (C), including the
guideline to help starters obtain access to resources (M) and develop their social capital (M)
by creating a collaborative network of investors, managers, and advisors around the
university.

As this example demonstrates, a principle is typically composed of multiple constructs,
but also goes beyond these constructs. As such, constructs and principles are fundamentally
different in terms of their functionality as (intermediary) research output: constructs primarily
serve an analytical function, by dissecting complex patterns and phenomena into smaller
elements; by contrast, principles primarily serve to synthesize research findings in the service
of entrepreneurial practice (e.g. Van Burg et al., 2012).

Finally, a practice involves the application or instantiation of values, constructs, models,
and/or principles in an entrepreneurial context. In this respect, any practice can be considered
to be an instantiation of values, constructs, models and/or principles, regardless of whether or
not these are explicitly defined, codified or theorized (prospectively or retrospectively).
Moreover, entrepreneurship practices can be tangible or intangible in nature; examples are
activities in around pilot projects, product prototyping, pitching to investors, contracting with

suppliers and distributors, developing customer databases, shaping and testing business
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models, and so forth (e.g. Mansoori, 2017; Osterwalder and Pigneur, 2010; Read and
Dolmans, 2012). As such, entrepreneurship researchers themselves also engage in many
‘practices’, such as questionnaire development, writing research papers, presenting at
conferences, and reporting to funding agencies. Thus, the notion of practice (as research
infoutput) proposed here embraces a rather diverse set of practical activities and the tangible
or intangible artifacts arising from these activities; this serves to avoid a more restrictive
notion of practice, as often used in adjacent fields (e.g. Bromiley and Rau, 2014; Gherardi,

2000).

Figure 1 presents the five types of research outputs as slices of a larger body of
knowledge, to emphasize that each of these research outputs is essential to a professional
body of knowledge on entrepreneurship. Notably, each of the five categories can be further
differentiated in subcategories, but a taxonomy of five categories is appropriate in the context

of the argument here.

Fig. 1. Research in/outputs: values, constructs, models, principles, and practices.
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3.2 Research activities

Having defined an inclusive set of research outputs, we now turn to how these research
outputs are used and produced. The three examples outlined in section 2 suggest that DS
scholarship involves both creative design and scientific validation, as complementary and
equivalent research activities. Design is not only about creating new entrepreneurial practices
or changing established practices into new ones, but it also involves developing new kinds of
knowledge (in terms of values, constructs, models and/or principles) about these practices;
moreover, it may also involve creating knowledge about practices that ‘might be’ or ‘should
be’. Once a new practice and/or knowledge about this practice has been developed, validation
serves to codify, fine-tune, generalize, justify and (possibly) falsify it.

We can further differentiate this high-level categorization into creating and evaluating
(together: design) and theorizing and justifying (together: validation), following March and
Smith (1995). Figure 2 provides an overview of the resulting research cycle. Creating
involves the initial act of conceiving a value, construct, model, principle or practice that is
(perceived as) new. For example, a critical step in developing the effectuation perspective
was to create a set of effectual constructs and principles, based on a ‘think-aloud’ experiment
with 27 expert entrepreneurs (Sarasvathy 2001; Read and Dolmans, 2012). In their study of
spinoff creation, Van Burg and coauthors (2008) took the incubation practices that had
already been created by the university’s TTO office as a starting point.

Evaluating refers to the act of assessing one or more of these research outputs against
(value-based) criteria such as usefulness, feasibility, viability, desirability and novelty (e.g.
Brown, 2008). The acts of creation and evaluation often go together, with many iterations
back and forth, as is evident from how the business model canvas (model) originated from its
preliminary shape in Osterwalder’s doctoral thesis, and its further development by

Osterwalder and Pigneur (2010), based on feedback and input from hundreds of practitioners
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who tried out a version of the canvas and evaluated it in terms of usefulness and related
criteria. Another example is Van Burg et al’s (2008) study of spinoff creation, in which the
initial set of practice-based principles was evaluated by the practitioners involved in the
incubator unit.

Theorizing is about producing propositions or statements that are generalizable as well as
applicable to, or testable on, individual cases. Effectuation, for example, has been theorized
to be a function of meta-cognitive expertise development (Read and Dolmans, 2012; Read
and Sarasvathy, 2005) and the process and outcomes of spinoff creation have been
conceptualized and analyzed using fairness theory (e.g. Van Burg et al., 2013; VVan Burg and

Van Oorschot, 2013).

DESIGN

VALIDATION

Fig. 2. Research activities (incl. methods): creating, evaluating, theorizing, and justifying.
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Finally, justifying involves any effort to enhance the legitimacy of a particular research
output, by assessing the research output against criteria such as generalizability, internal and
external validity, and reliability. For example, Osterwalder (2004) developed his initial set of
constructs based on a systematic literature review, to assure that the results were a valid
representation of the extant literature on business models. And Sarasvathy’s initial principles
and model of effectuation were later replicated with a sample of novice managers (Dew et al.,
2009), which served to confirm the uniqueness of effectual heuristics used by expert
entrepreneurs (Read and Dolmans, 2012). Notably, we concur with March and Smith (1995)
by using the notion of ‘justifying’ rather than “testing’. In this respect, the notion of testing
can be used in so many different ways and stages of the DS research cycle (e.g. prototyping
and pilot-testing an artifact, scrutinizing by means of inferential statistics, pitching a value
proposition to investors, and so forth), that it is rather meaningless as a generic research
activity (see also section 3.3). Figure 2 provides a visual overview of the iterative nature of

the four research activities that together enable a viable discourse on entrepreneurship.

3.3 An inclusive framework of entrepreneurship as design science

By putting the two dimensions outlined in Figure 1 and 2 together, we can create a map of
the territory of entrepreneurship research and practice conceived as a design science. Figure 3
provides a visual image of how entrepreneurship can be conceived as a discipline at the
interface of science and design. The framework in this figure serves to explicitly
acknowledge that entrepreneurship is inherently value driven. Moreover, it provides ample
opportunities to embrace practical and applied work as a key element of the body of
knowledge on entrepreneurship, and helps to resolve some of the disputes around the notion
of ‘testing’.

First of all, Figure 3 serves to emphasize that all entrepreneurship research is inherently

value-driven. It entails a framework for explicating and discussing key professional values in
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the field of entrepreneurship. More specifically, this figure implies that the complementarity
of distinct values such as ‘rigor’ and ‘relevance’ is best exploited by addressing each value on
its own terms. That is, the call for rigorous knowledge can be most effectively addressed in
the lower half of Figure 3, whereas values such as novelty, desirability and relevance are best
addressed in the upper half.

Although clearly articulated ethical values tend to increase employee satisfaction as well
as organizational performance (e.g. Maurer et al., 2011; Moroz et al., 2018), the overall thrust
of the entrepreneurship literature is validation-oriented, with few studies directly engaging in
creating and evaluating values (e.g. Sarasvathy, 2001). As such, awareness of the value
dimension is not widespread among entrepreneurship scholars; this is perhaps most
conspicuous regarding values that (ideally) would need to guide the “professional’ behavior
of management scholars and practitioners—particularly with regard to the complementarity
between rigor and relevance and between understanding and application.

The framework in Figure 3 also provides ample opportunities to embrace practical and
applied work as a key element of the body of knowledge on entrepreneurship. For example,
many practitioners provide access to their reflections on their work by means of social media
platforms (e.g. Inc.com), biographical reflections (e.g. Brandt, 2011), or blogs (e.g. Richard
Branson’s widely read blog). These insights in entrepreneurial practice arise from direct
experience and reflection, typically without any systematically developing constructs, models
and principles — but nonetheless are part of the emerging body of knowledge on
entrepreneurship and business venturing.

In the context of the theorizing and justifying activities in Figure 3, entrepreneurship
scholars often study practices and their broader conditions as empirical phenomena (e.g.
Shapira, 2011). As discussed earlier, these empirical phenomena can be as varied as a

customer database, narrative about the new venture’s proposition, code of employee conduct,
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or network of investors. However, entrepreneurial practices are often non-deliberative and
impulse-driven, especially when entrepreneurs operate in highly ambiguous and fluid
contexts (e.g. Lerner et al., 2018). These practices can thus (also) be conceived as artificial
phenomena, especially when these practices are first created and evaluated (e.g. Meulman et
al., 2018; Van Burg et al., 2008), as in upper half of Figure 3.

The framework outlined in Figure 3 also helps to resolve some of the disputes around what
constitutes a proper ‘test’ in the field of entrepreneurship. For many entrepreneurship
scholars, the notion of testing especially refers to ways to assess the internal and external
validity of constructs and test hypotheses by means of inferential statistics (e.g. Coviello and
Jones, 2004; Haber and Reichel, 2007; Levie and Autio, 2008). Other scholars adopt a
narrative, constructivist view of knowledge that implies a focus on entrepreneurial action and
sense making as genuinely creative and context-specific acts (e.g. Berglund, 2007; Chiles et
al., 2007; Sarasvathy and Dew, 2005); assessing the authenticity and complexity of these acts
is then given precedence over the goal of developing and testing general knowledge (Garud
and Karnge, 2003). A similar notion of testing is also evident in various instrumental models
for supporting, guiding and training (nascent) entrepreneurs (e.g. Osterwalder and Pigneur,
2010; Ries, 2011; Sarasvathy, 2009; Thomke and Manzi, 2014), involving testing activities
such as prototyping, developing proof-of-concepts, getting feedback from preferred
witnesses, and pitching for investors. All these activities are about testing a value proposition
regarding a customer problem or need, rather than a general theory—highly similar to the

notion of alpha- and beta-testing used by software engineers (Van Aken and Romme, 2012).
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practices, values,
constructs, models
and/or principles

practices, values,
constructs, models
and/or principles

practices, values,
constructs, models
and/or principles

practices, values,
constructs, models
and/or principles

Fig. 3. Entrepreneurship research conceived as a discipline at the interface of science and
design.

As such, mainstream entrepreneurship research draws on a notion of testing theory that is
firmly embedded in the lower (validation) half of Figure 3, whereas critics of the validation-
oriented notions of theorizing and testing have argued that one needs to stop talking about
theorizing and theory in the context of validation, and exclusively ‘theorize’ in the context of
design- and discovery-oriented work (Sarasvathy and Venkataraman, 2011; Weick, 1989).

The set of definitions proposed in this paper combines key elements of the positions
advocated by both sides. First, in section 3.1 we separated constructs and models as
(theoretical) output from the research activities producing this output (cf. Weick, 1989).
Second, our framework retains the ‘theorizing’ notion for the purpose of validation-oriented

research (Shane, 2003; Shapira, 2011; Zahra et al., 2006), while providing a separate
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terminology for design-oriented research activities (Sarasvathy and Venkataraman, 2011;
Venkataraman et al., 2012). Theorizing may thus involve, for example, codifying a particular
value, using constructs and models to explain how or why a particular entrepreneurial
practice has emerged, or using principles to brainstorm and speculate about whether an
envisioned practice is likely to work.

As already observed in section 3.2, we deliberately do not use the ambiguous notion of
testing at the level of the entire framework. Instead, we recommend that scholars and
practitioners only talk about tests and testing in a very specific sense, that is, in the context of
a single research activity focused on one or two outputs only. For example, the notion of
testing used by many entrepreneurship scholars is about assessing the internal and external
validity of constructs, test hypotheses (and the models these hypotheses are part of) by means
of inferential statistics, and related methods. Therefore, Figure 3 implies this notion of testing
can only be used in efforts to justify a specific model and/or set of constructs. By contrast,
testing in form of getting feedback on a proposed business venture (e.g. from potential
investors or lead customers) can be positioned in Figure 3 as an act of evaluating a particular
practice, that is, an instantiation of the key values, constructs and principles driving this
venture. Several other interpretations and applications of testing are appropriate in the context
of other research outputs and activities.

As such, Figure 3 provides a framework that embraces the entire spectrum of ‘testing’
activities available in the entrepreneurship discipline. Rather than prioritizing one over the
other, this framework suggests we appreciate and use each notion of testing in terms of its
distinctive position in the knowledge chain of entrepreneurship as DS.

Notably, the DS framework presented in this section is primarily defined at the level of
entrepreneurship as a (professional) body of knowledge, rather than individual projects.

Section 2 outlined several examples of how DS has been applied at the (e.g. PhD) project
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level. Romme (2016) describes several other examples and also provides an overview of
the research methods that can be used in designing and validating the various research

outputs listed in Figure 1.

4. Concluding remarks

In this article we have explored how a design science (DS) perspective can help bridge
the retrospective and prospective mindsets that both are critical to the field of
entrepreneurship and business venturing. A framework was presented that connects an
inclusive set of research activities in the area of design and validation to a broad portfolio
of research in- and outputs (practices, values, constructs, models, principles).

The main thesis here is that the entrepreneurship discipline needs an inclusive
methodology that systematically connects creative design and scientific validation. Design
and validation are legitimate research approaches in their own right, but it is the powerful
interaction between the two that drives the continual renewal of the entrepreneurship field
and unlocks the potential of a body of knowledge that is both rigorous and relevant.

However, any sustained effort to develop and apply DS methodology is likely to
encounter substantial resistance in and around business and management schools. Fifty
years ago, Simon (1967) already observed that organizing a business school in an
inclusive (DS) manner is very much like mixing oil with water: that is, it is rather easy to
describe the recipe on paper, but rather difficult to actually produce it. Moreover, the task
of mixing oil with water is not completed when the goal has been achieved (i.e. you get
the two components mixed); left to themselves, water and oil will again start separating.
As a result, combining design and validation is a continual administrative responsibility,
requiring sustained attention and support by deans, group chairs, and research directors
(Rousseau, 2012; Schon, 1987; Simon, 1967) as well as by external stakeholders, such as

journal editors.
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Despite these major challenges, the examples outlined in this paper suggest that the DS
perspective is becoming increasingly popular among entrepreneurship scholars. Thus,
entrepreneurship scholars are well-positioned to act as frontrunners in ongoing efforts to

reshape business and management schools and help realize their original founding purpose.
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