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ABSTRACT

This paper studies the initial resources on whiew rganizations are based and how these
resources interact with the institutional origindamarket characteristics. Using a unique
hand-collected dataset of research-based startwpsempirically test how technological,
financial and human resources relate to each otheform distinct starting resource
configurations. We find four different starting digurations: “Venture Capital-backed start-
ups,” “Prospectors,” “Product start-ups” and “Tréiosal start-ups”. The results show that
VC-backed start-ups are a minority while half o thrms start as prospectors. Market
complexity and growth prospects influence the pbdlig of starting with venture capital.
The unclearness of the product market at foundimayacterizes prospectors, while product
start-ups mostly have an almost market-ready protirgeted at an international niche
market. Transitional starters initially commerdaalitechnical know-how through consulting
and become product oriented later on. This disonssontributes to the debate concerning

the interplay of environment and firm resources.
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INTRODUCTION

It is no accident that research-based start-upS{E, defined here as new business start-ups
which develop and market new products or serviegeseth upon a proprietary technology or
skill, have received a great deal of attention fracademics in the last two decades (e.g.;
Roberts, 1991; Shane, 2001; Utterback et al., 1888tner, 1985; Hanks et al., 1993; Woo et
al., 1994). RBSUs have been found to contributaitgntly to an economy in terms of
exports, employment, taxes paid, research and alewent, and innovations (Utterback et al.,
1988) and play an important role in bringing newhtelogies to the market (Henderson,
1993; Christensen, 1997). The supporters of ergrequrial development argue that in the
long-run the formation of RBSUs can have an appi#ei effect on regional job creation,
technological change and innovation, and broadactstral shift in a regional economy (Acs
and Audretsch, 1990). However, the significancergll firms for regional development is
still debated among researchers and policy malS8sme researchers argue that most new
firms do not grow to any size, supply local rattiean national or international markets, and
are established by craftsmen entrepreneurs wiittlgtimited horizons and expertise rather
than by entrepreneurs possessing managerial @adiifins and a motivation for growth
(Storey and Tether, 1998). Clearly, RBSUs are arbgeneous group of firms but until today
we lack a thorough understanding about how thesesfdiffer at start-up. Without a better
insight in the differences at founding it is diffit to explain which RBSUs are a source of

economic wealth and new jobs in the future.

In this paper, we develop a multi-dimensional resetbased taxonomy of RBSUs. This
research is important for entrepreneurship, styateg well as resource-based theory for

several reasons. Firstly, the entrepreneurshipatitee shows that RBSUs vary considerably
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in their starting resources. Once this diversityeisognized, the need to find a way to classify
them becomes obvious (Gartner, 1985). The primaiyevof the framework we propose is
that it provides a systematic mean of comparing@mdrasting complex ventures and a way
to conceptualize the variation and complexity iaitlstarting resources. Secondly, one of the
primary questions of interest in the field of epteneurship is how and why new ventures
survive the start-up process and grow to becomeesstul firms (Cooper et al., 1994;
Gartner, 1985; Kazanijan & Drazin, 1990). Some argjuat success is dependent on the
characteristics of the firm’s resource bundle (Bs1991; Chandler & Hanks, 1994; West &
DeCastro, 2001) and that one of the new ventureallenges is to identify and acquire an
initial resource base (Penrose, 1959). Entrepreheurliterature has focused on the
independent effects of resources on survival andess (Carter et al., 1994; Lee et al., 2001).
This focus on independent direct effects providestrang basis for identifying which are
some of the relevant resources for a start-up iges a limited understanding of complex
business phenomena because it does not take ingdeoation the potential interactions
between these variables (Lee et al., 2001). Thirdhe focus on studying resources
independently from each other is also contradictorghe Resource-Based View (RBV) of
the firm. According to this theory, firms arebudndles of resourcésand long-term
competitive advantage lies in resourmenfigurationsthat managers build using dynamic
capabilities. Given this belief that it is resounmfiguration that matters, it is perturbing that
resource-based configurational studies are stdlsimmg. Also from a theoretical perspective
Resource Based View (RBV)-scholars face the keylaiige to answer how resources
interact and compare with other resources (PrieBugler, 2001). A theory is not simply a
description but should also possess explanatorypaedictive power. Without an integrated
perspective on resources and their interactions R®dry remains inconclusive or even

leads to conflicting theories of firm performan€eurthly, strategy scholars are debating the
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interplay of environmental factors and firm res@s¢Nelson, 1991; Baum & Singh, 1994;
Lewin & Volberda, 1999) and the interrelationshigtween motivation and resources
(Wiklund & Shepherd, 2003). A resource-based camfigonal inquiry offers a holistic
contribution to this debate. We argue that the bekween resources and environmental and
contextual factors cannot be understood by lookihgesources in isolation but should be
grounded in configurational thinking. In this papee study how different starting resource
configurations of RBSUs are related to differendéestechnological domain, industry

characteristics, organizational origin and entrepugial motivation.

In short, we believe that a resource-based taxonon®BBSUs is important for at least four
reasons: (1) to meaningfully capture the compleaitg heterogeneity of these organizations;
(2) because configurations will enhance our undadihg of how resources interact with
each other; (3) because configurations might betbgolain success and growth than
independent resourteand (4) to study the interplay between resouacesenvironment. The
latter analyses are also a test for the externalityaof the resource-based taxonomy. If the
configurations do not differ on variables not ugedgroup firms, they are unlikely to

represent distinct empirical categories (KetcheBhok, 1996).

The above leads us to the following research questiWhich dominant starting resource
configurations can we distinguish among RBSUs @kinto account different types of

resources? Is there a contingent relationship hetwatarting resource configurations and
environmental factors? Is there a contingent matstiip between starting resource

configuration and entrepreneurial motivation?

! Testing the predictive power of our taxonomy is jpéxur research program but is beyond the scopdf th
paper.
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LITERATURE REVIEW

Starting Resour ce Configurations

Several scholars studied different resources of BBSuch as the financial resources
(Roberts, 1991; Manigart et al., 2002), personaratteristics of the founders or
entrepreneurial team (Roberts, 1991; Feeser & WIillA990; Shane & Stuart, 2002), and the
technology (Utterback et al., 1988). These studieage mainly focused on the independent
direct effects of different types of resources orvival and success. However, RBV theorists
acknowledge that resources may become specialzeothiers and evolve in a dynamic
system (Mosakowski, 1993; Teece et al., 1997). €orth991) argues that the return to a
resource is dependent on its relationship to othsources held by the firm so that, if a
resource is more specialized to other resourcesjai yield higher returns. The limited
empirical evidence that exists indeed suggestsittetaction effects between different types
of resources are important antecedents of sucde8B8Us (Roberts, 1991; Chandler &
Hanks, 1998; Brush et al., 2001). Ignoring intéoac between resources may be one
explanation for the contradictory findings on tHéeet of starting resources on success of

RBSUs.

Clearly “starting resources” is a multidimensionahstruct and RBSUs differ widely on each
dimension. This multidimensionality creates a cqbgal challenge in that a vast array of
specific combinations could be developed alongehdimensions to describe RBSUs. One
popular response to this challenge has been tatifigl€iorganizational configurations”.

Organizational configurations are groups of firrharing a common profile of organizational

characteristics (Miller & Mintzberg, 1984). Examiitan of organizational configurations has
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been conducted under many labels, including stiateggoups (Covin et al., 1990),

organizational typologies (Miles and Snow, 197&xonomies (Galbraith and Schendel,
1983), and archetypes (Miller and Friesen, 198®gdrdless of the specific label, the
underlying assumption is that configurations repnésa way to meaningfully capture the
complexity of organizational reality and to underst the relationship between organizations
and their environments and performance outcomes.aWjaee that if resources are indeed
linked to each other then one should be able ttindisish different types of resource

configurations.

Our goal is to bring key differences in the staytmesources of RBSUs into high relief and
identify common patterns of relationships betwetanting resources. Hence, we position this
study in the resource-based-view (RBV) of the f(\wernerfelt, 1984; Barney, 1991; Teece
et al., 1997), which argues that firm-specific tgses and capabilities, which are both rare
and valuable, determine the competitive advantage drm. When such resources are
simultaneouslynot imitable not substitutable and not transferable those resources may

produce a competitive advantage that is long lived.

Critical Starting Resourcesfor RBSUs

Barney (1991) classifies resources into 4 dimerssidimancial, physical, human and
organizational resources. The entrepreneurshipalitee clearly shows that RBSUs differ
from the start in their financial, physical and lamresourcegOrganizational resourceare
the systems, the routines and the relationshipseddsd in the company. They represent the
ways in which firms combine and transform theirestmitial resources (Galunic & Rodan,

1998). Organizational resources are intangible, amie and inherently difficult to imitate
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and are therefore particularly important for prangl competitive advantage. Organizational
resources cannot easily be acquired by new venhburieare built over time. Thus, at the very
beginning, i.e. when the new venture starts opmrafi organizational resources are not
elaborated. In this paper we derive a taxonomy BEBs based on theinitial resources,
meaning theresources during the first yeaiSince RBSUs do not differ a lot in their
organizational resources during their first yedrgperations, we don't take them into account

to derive the taxonondyWe focus on the financial, physical and humaoueses.

Financial resourcedsnclude all the different money resources thamércan use such as
capital from the entrepreneurs, from equity investand debtors. A start-up that invests
disproportionately more financial resources earlyiolikely to accumulate a larger stock of
strategic assets than peer ventures that lackinbedial resources at founding (Lee et al.,
2001). Several scholars argue that a lack of firmmresources is a key component of the
liability of newness (Stinchcombe, 1965) which e face (Schoonhoven et al.,, 1990).
Hence, theamountof financial resources at founding can be a sowteompetitive
advantage for RBSUs. The total amount of finanogslources used to finance operations
comprises capital as well as debts. Next, we alksinduish between firms that raised capital
form venture capital firms (VCs) during the firstar and those that did not. Besides money,
VCs also provide legitimacy, management know-how &nancial expertise (Hellmann &
Puri, 2000b). Hence, venture capital involvementfanding might be a source of

competitive advantage.

2 The RBSUs in our sample (see method section) are eet@and 13 years old. One of the reviewers argued
that this existence is long enough for organizatioesburces to be important. We agree. We stress, however,
that we don’t use the firms’ resources at the agetofl3 years old to derive the taxonomy. We use thedi
initial resources. That is, the resources they hadhgduhie first year of operations, which might be bevg to

13 years ago. At that time, organizational resouraesatrbuilt yet.
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Physical resourcesnclude the physical technology used in the fimnfirm’'s plant and
equipment, its geography and its access to raw riaste RBSUs are companies whose
mission is to develop and market technologicallyv & improved products, services or
processes. Technology is what distinguishes RB$%tm bther start-ups and among RBSUs
the technology resources vary widely. The otheeetspof “physical” resources such as plant,
equipment and raw materials are inferior for RBSdscomparison to the technology
underpinning the business. Further, we keep thgrgebic location constant in this study
(see method section). Hence, in this study, we damu the technology aspect of physical
resources. RBSUs differ considerably along threeedsions of technology resources and
RBYV thinking indicates that these three dimensimight be important sources of competitive
advantage. Firstly, RBSUs differ considerably ia ttewness or innovativeness of their core
technology and innovativeness can be an importaay ¥or start-ups to differentiate
themselves from incumbents and might be an impbdanrce for competitive advantage
(Schumpeter, 1934). The innovativeness represtm@sintellectual component of the
technology, which is largely intangible. Followiktgllmann & Puri (2000a), we distinguish
between innovators and imitators. An innovator f8ra that creates mainly new, proprietary
knowledge. This new and proprietary knowledge cdagldicensed or sold on its own without
translating it into products. An imitator, on thiner hand, rather uses existing knowledge and
focuses on making (minor) improvements to it ortegsizes several existing technologies in
its own proprietary products. Secondly, RBSUs ave in the same stage of the product-
development cycle at founding, because the extigmtesfounding efforts varies considerably
among firms. Entrepreneurs may develop a technélpgyduct while working at a prior
employer and transfer this technology/product gtart-up. These pre-founding efforts may
give the start-up a competitive advantage overdithat start from scratch. Thirdly, RBSUs

differ in the scope of their product-technology.n&ofirms develop one specific product,
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while others develop broad platforms, which carveeas the base for several products

(Meyer at al., 1997).

Human resourcefclude the training, experience, judgment, iigelce, relationships, and

insight of individual managers and workers in timnf For new ventures, the entrepreneur(s)
is/are the most critical — if not the only — huntapital present in the firm (Van de Ven et al.,
1984). The size of the teams and their experienddraining seem to be key (Roberts, 1991;
Shane & Stuart, 2002). Knowledge about the seatdrmmanagement permits the RBSU to
predict more accurately the nature and commer@#rial of changes in the environment
and the appropriateness of actions (Cohen & Leainth990). Entrepreneurs lacking such
knowledge can hire experienced people to completienimanagement team. Therefore, we
also take into account whether the firm attracteshagers with more than 10 years of

experience during the first year.

To summarize, the first research question we addreshis paper is: “Can we distinguish
different starting resource configurations based forancial, technology and human

resources?”

Key Contingencies of Starting Resour ce Configurations of RBSUs

Stinchcombe (1965) argues that environmental comditat time of founding strongly define
the initial characteristics of an organization ahdt these influences were long lasting.
Especially start-ups depend for their resourcesiupeir environment. In this study, we want
to go beyond the notion that environment matteds laimg insights in ‘how’ environmental

factors differ between different starting resoucoafigurations. More specifically, we study

heterogeneity in technological domain, organizatioorigin, and characteristics of the

10
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industry that the firm targets at founding. By d@siwe control for non-measured macro-
environmental factors such as the natural enviroipgemographic and social structure, and
overall national and international economic cowdisi. Figure 1 gives an overview of the
contingencies we address in this paper and in dflewiing paragraphs we explain the

rationale for studying each of them.

INSERT FIGURE 1 ABOUT HERE

Heterogeneity in technological domain

Many scholars study high tech start-ups in pardicaéchnological environments such as
biotechnology (Stuart et al., 1999), semi-conduci@choonhoven et al., 1990), computers
(Eisenhardt & Tabrizi, 1995), or software and dotrs (Amit & Zott, 2001). The underlying
rationale behind these technology specific stutigbat the technological regime influences
to a large extent the business model a start-ugatianv and the resources needed to execute
it. Hence, we expect to find different types of rsteg configurations in different

technological domains

Heterogeneity in organizational origin

In the study of research-based start-ups, researoiften compile samples lumping together
ventures from completely different parent instigte@ithout controlling for institutional level

differences. Burton et al. (2002) show that caf@stories and characteristics of the prior
employer influence the financing at start-up and ithitial strategy of new ventures. This

finding suggests that the organizational origiriuahces the ability to acquire certain types of

11
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starting resources. We aim to test the influenceriofr organizational context from which the
firm emerges on starting resources. We distingbetiwveen firms that spun-off from a parent
organization and independent start-ups. Among theerp organizations, we make a
distinction between “private corporations” and ‘amsities”. We expect that we will find

different starting configurations among the grodparporate spin-offs, academic spin-offs

and independent start-ups.

Heterogeneity in industry and market characterstic

Differences among firms are assumed to reflecedsfices in the market environments that
they face (Nelson, 1991; Chandler & Hanks, 1994yi€& Slevin, 1990). Not all RBSUs
develop a technology, which fits nicely into theséxg industrial environment and for which
all complementary assets are in place to commeéteiégl RBSUs often have to create a new
industry infrastructure and/or alter an existingustry infrastructure to commercialize their
new technologies, products or services (UtterbaclS@arez, 1993). Many authors have
stressed the collective nature of innovative atgtignd pointed out that an organization is
seldom solely responsible for, or has control otle, process of innovation (Aldrich & Fiol,
1994). Rarely does any firm possess all the nepessaources and capabilities to create a
new industry infrastructure. Instead several actétige the innovation process, for example
through providing resources or blocking them (Golli991, p. 51). The complexity in terms
of different actors in the value added chain igdfage a first important item to characterize
the industry environment of RBSUs. We could expbet RBSUs assess the complexity
which they face in their business plan and, heimctheir starting resources. We explore then
whether RBSUs with different starting configurasdiace a different industrial environment,

worked out in terms of complexity of the value c¢hai

12



Working Paper Steunpunt OOI : June 2004

Next, Chandler and Hanks (1994; 1998) found thatréguirements of the task environment
or industry have a key impact on the amount oftehpi business has at start-up. Especially,
important is the resource-intensity of the sellprgcess (Meyers & Athaide, 1991). If the
RBSU targets a market of corporate clients, thasd@tto adopt its innovative product will
usually be made jointly by numerous individuals resenting various functions and
departments (Lewin & Bello, 1997). The charactarssbf such a buying center in terms of
number and accessibility of decision makers, deategrthe complexity of the selling process.
Start-ups might organize themselves in differengsv@ deal with these selling processes. In
this paper, we explore whether start-ups adopeidfit starting resource configurations to
deal with different degrees of complexity of theyimg center of the initial targeted

customers.

Finally, contingency fit theories suggest that tfie¢ between the served market and the
firms’ resources base and strategy is of outmogionance for success. Several studies
showed that RBSUs differ considerably in the sizé geographic dispersion of the markets
they target at start-up. Some start-ups focus emall niche market, others target a large
mass-market from inception and other RBSUs fociiglly on a niche market but have the
specific intention of entering a large mass-matke&tr on (Tiler et al., 1993). The venture
capital literature (e.g. MacMillan et al., 1985)ygests that the ability of an RBSU to obtain
risk capital is strongly related to the size antbrinational scope of its targeted market. In
addition the international management literatur@ig@® & McDougall, 1994; Chen, 2003)
suggests that start-ups that target an interndtinagket from inception might need and have
access to more and different resources than finasdo not (Autio, 1997; Autio & Lumme,
1998). Hence we explore whether firms that targéer@nt markets in terms of size and

geographical scope adopt different starting comégans to do so.

13
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To summarize: we explore how different startingotese configurations are linked with
heterogeneity in four industry characteristics, ahnthe complexity of the value chain, the
complexity of the customer’s buying center, theesénd geographic scope of the targeted

market.

Heterogeneity in Entrepreneurial Motivation among Starting Resour ce Configurations

The reasons and motivations leading to start-up @asidered important elements
influencing not only the start-up of the new busséut also its characteristics (Birley &
Westhead, 1994; Hofer and Sandberg, 1987; Rob2881, p. 149). Some RBSUs are
founded mainly as a vehicle for self-employment,ilevtother ventures are rather started
because the entrepreneurs saw a unique opportimaitycould not be pursued within their
former work environment. This corresponds to twgamant dimensions of entrepreneurial
orientation, namely proactiveness and autonomy fikimand Dess, 1996). In this paper, we
explore how differences in those two important atpef entrepreneurial orientation relate to

different starting resource configurations.

14
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METHODOLOGY
Population of RBSUs

We define “Research-Based Start-Ups” (RBSUs) as besiness start-ups, whiaevelop
and marketnew products or services. “Start-up” points to fibet that firms under study are
‘young’. Previous research indicates that start-apsrcome their liability of newness not
earlier than 3 to 5 years after creation, and mistally, not until the venture is 8 to 12 years
old (Quinn & Cameron, 1983; Kananjian & Drazin, 099‘Research-based” refers to firms

that have their own R&D and develop their own piddu

Environmental conditions such as the presencepsfeieel research institutes, the availability
of venture capital, a strong entrepreneurial comtpuend a massive influx of government
funding impact the firms’ access to resources (Biaxe 1994; Roberts, 1991; Schoonhoven
et al., 1990; Deeds et al., 1999). To study hoverdht types of resources relate to each
other, it's important to reduce the non-measuredamae among firms resulting from the
environmental conditions. Therefore, we study RB8Us homogeneous region and founded
under comparable economic conditions. We choosedEla, which is a small, export-
intensive economy, located in the Northern parBefgium. Flanders is considered as an
emerging high tech region, experiencing a fast ggef convergence between old and new
technologies and thereby improving its competipesition (Cantwell & lammarino, 2001).
Next, we focus on RBSUs founded between 1991 a8@1Fhe availability of seed money

and venture capital for RBSUs increased during pleisod, but no great shocks occurred

% These firms are between 5 and 13 years old at tirdatafcollection. We want to stress that in this pager
focus on the resources these firms had during theilyiat of operations and not on the resources they had
acquired at time of survey, i.e. when they are ketws and 13 years old. Whilst these firms areyliteehave
established routines at time of data collection, weyshadv they were started, i.e. during the first weafr
operations when they did not have routines yet.

15
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(such as the market drop in 2000) (Debackere etl888; Manigart & Hyfte, 1999). The
advantage of selecting companies founded in Flanigkethe narrow time frame of 1991 to

1997 is that the impact of uncontrollable econofadtors is limited.

Sampling

To identify a unique set of Research Based Stag-(RBSUs), we took the listing of high
tech sectors as defined by the OECD and Eurostatpamént of departure. Between 1991 and
1997, 7775 new high tech firms were started in édas, of which 5914 in service sectors and
1861 in manufacturing industries. Although highhteodustries are argued to be R&D
intensive and have a high incidence of new firnioatucing new technologies and product in
the market (Bower & Christensen, 1995; Hiltzik, @9t is intriguing that researchers have
not found a sampling method, which captures onlys¢h companies that are in effect
developing and commercializing new products andseovices. Thus, to address our research
question in the particular population of our instrewe needed to overcome a sampling

challenge.

There are two broad venues to identify the RBSU¢ha broader population of high and
medium tech companies. A first venue is to randosanple in the high tech and medium
tech industries as defined by the OECD and Eur¢B{&f1 1997/2). Adhering to this widely
agreed upon methodology, we randomly sampled #&@sfand performed a phone survey of
all these companies to discern to what extent tHeses are active in developing and
commercializing technological products and / ovmes. We found that only 27 (3.75%) of

these firms are in effect RBSUs. Hence, we estintlase the total population of RBSU

4 Alternatively, we could have focused solely on tnes founded after 1997 to study their initial resestc
However, this paper is part of larger research pragiidhe next step will be to study the relationshifwieen
starting resources and firm performance. Thereforayereel RBSUS with a track record that is long enough.

16
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founded between 1991 and 1997 in Flanders consis390 firms at most. The majority of
the start-ups in high tech sectors has no own R&Ivides and has no intentions to
commercialize a proprietary new technology, prodarcservice. Most firms are engaged in
other activities such as distribution, software diag, building of web sites, specialized
advice, etc. Further, the sample frame includes dimgions of established firms. To get a
sample of about 100 RBSUSs, it would be necessadraw a random sample of about 2670

companies.

We found, however, that about half of the 27 RBSU0sld also be identified by three other
listings of high tech companies: (1) the acaderpio ®uts generated in Flanders between
1991 and 1997, (2) the portfolio of Venture Cajstal (VCs) investing in early stage
technology firms and (3) a database of SMEs requgesgiovernment support. These sources
seems to be a more efficient way of identifying gogulation of interest. It is important to
note that these sources are not mutually exclusases. Obviously, some firms received
venture capital, government subsidies and turrt@be a spin out. What makes our database
unique is that we performed a phone survey to eachpany in these listings to discern if

they are in effect an RBSU. Table | gives an ovamwof our sampling method.

We identified 123 RBSUs, of which 27 were drawmirthe random sampling and 96 from
the three alternative listings. We have a respoage of 90%, ending up with 111 firms
willing to cooperate in our research. Twelve ofsthe&eompanies appeared in more than one
listing. After removing the duplicates from the gdey we ended with 99 unique cases for our
analysis (of a total estimated population of 300SRB founded in Flanders between 1991

and 1997).

17
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INSERT TABLE | ABOUT HERE

At time of the data collection (2002 — 2003), thevesing RBSUs were between 5 and 13
years old. On average the RBSUs in our sample weyears old. Most of the 99 firms,
namely 87 survived as independent entities. Fraenlth RBSUs that dissolved by 2003, 5
went bankrupt and 7 were acquired. Only 3 RBSUstweblic. During their first year of
operations (the period we cover in this paper)nin@ber of employees ranged between 1 and
25, with an average of 3. In 2002, the number oplegees ranged between 1 and 520, with

an average of 31.

Data Collection

The primary data source is a structured questioandihis questionnaire was conducted
during face-to-face interviews with the foundertloé company. The founders or CEOs were
targeted because they typically possess the mostprahensive knowledge on the
organization’s history (Carter et al., 1994). Theiviews typically lasted one to two hours
and were conducted by two researchers. Immediatiér the interview, the researchers
crosschecked facts and impressions. Next to thkeatmn of primary data, we double-
checked the financial data with data available thiea National Bank of Belgium and/ or
company balance sheets. These audited data sanmhasce the reliability of the measures
and reduce common method bias problems. Finallycollected additional information on
each firm from secondary data sources such as i) sompany brochures, newsletters and

press releases.

18
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Starting Resour ces: M easures and Descriptive Statistics

In the theoretical section we argued that 10 vémtalong three resource dimensions, namely
technology, financial and human resources, arecgpiaite to describe the resource-base of RBSUs at
founding. The first question in the interviews wgen-ended and asked the founder to tell in general
terms about “How the firm was started?” Most foursdgpontaneously talked about their technology
or product, the founding team and the financingisTénhances our confidence that these three
resource dimensions are appropriate to explordirgjaresource configurations. Table Il describes
how these 10 variables are measured. All varialles based on specific questions in the
guestionnaire and are thus rated by the interviewreept for the measures of technical scope and
innovativeness. The two interviewers scored theméables based on the qualitative information
obtained during the interview and additional infatran about products and technology from
secondary sources. When consensus could not bieecéa third experienced researcher was asked to
read the interview reports and other informationl apore the variable. We choose to score these
variables ourselves because these variables arddetsial than the other items and founders lack a
frame of reference when asked to evaluate the min@ness and scope of their basic technology. We
believe that researcher-based scoring improvesdhsistency of these measures. Table Il provides

an overview of the descriptive statistics of theogce variables.

INSERT TABLE Il ABOUT HERE

INSERT TABLE Ill ABOUT HERE
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Key Contingencies and Entrepreneurial Motivation: Measures and Descriptive Statistics
Table IV describes how the 6 contingency varialdesl entrepreneurial motivation are
measured. Table V gives the descriptive statisifchhese measures. Firstly, we look at the
heterogeneity in the technological domain. Tableskows that our sample contains
considerably more software firms (39%). This mityimit our ability to pronounce upon the
link between technology and starting configuratid®econdly, we study the heterogeneity in
organizational origin. More specifically, we digiuinish between RBSUs that spun-off from
universities (24%), RBSUs that spun-off form prevabmpanies (28%) and firms without a
link with a parent organization, i.e. independetartsups (48%). Thirdly, we study the
heterogeneity in industry characteristics. Morecgally, we study the heterogeneity in the
size and geographic scope of the target marketuatding. These variables are scored by the
founder during the interviews. Next, we developeshsures for the complexity of the value
added chain that the firm faces and the compleaitythe selling process to the direct
customer of the firm. The two researchers who uteved all the firms scored these two
variables using all the qualitative information rfradhe interviews and secondary data and
taking into account the other RBSUs as a frameetdrence to code each individual firm.
Finally, the entrepreneurial motivation to stare tbompany is measured with two items,
autonomy and proactiveness. These variables aredsby the founder on a 5-point scale in a
telephone follow-up interview. Due to the lowerpesse rate of these follow-up interviews,
we also use a dummy, which measures the main ntotivdor founding the firm. This
variable is scored by two researchers based oarnsweers to the first open-ended question in

which the founder was asked to talk about how ittme Was started.

INSERT TABLE IV ABOUT HERE
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INSERT TABLE V ABOUT HERE

Cluster Analysis

We explore which different types of starting resmuconfigurations can be distinguished
among RBSUs by use of cluster analysis. Clustelyasiseencompasses a number of different
classification algorithms, which can be classifiatb two broad families: hierarchical and
non-hierarchical clustering. Ketchen & Shook (19%)ggest using both procedures as
complements to each other: first a hierarchicalcgdore can be used as an exploratory
methodology to determine the desired number oftetasand as input to the non-hierarchical
step. In this paper, we follow this two-step appioa To perform the hierarchical cluster
analysis, we follow Ward’s procedure with squarectliElean distance as linkage measures
(Hambrick, 1983). As inputs in the cluster analysiee used the different measures of
technological, financial and human resources desdrabove. Following the criteria of Hair
et al. (1992), we find a four clusters solution th® most appropriate for our data.
Subsequently, we performed a k-means clustering faitr as the predefined number of

clusters and the same variables as inputs.
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RESULTSAND DISCUSSION

Starting Resour ce Configurations

The F-statistic of the analysis of variance and dbkscriptive statistics for each cluster are
given in table VI. We found that all variables wesignificant at the 0.05 level or better. The
cluster characteristics are discussed below. Fse @# interpretation, we have given each
cluster a name, which reflects the starting resmwanfiguration of the companies in the

cluster.

INSERT TABLE VI ABOUT HERE

CLUSTER 1 (15 firms) corresponds to tenture Capital (VC) backed start-upa contrast

to all other categories, these RBSUs start up external capital, either from institutional
VCs, or corporations. They usually have a proprjetmnovative technology that can be used
for different applications (platform), but at stap they are far from a market ready product.
They usually have a large founding team, on ave@gssisting of three founders. These
founding teams have on average low managementierperand low experience in the sector
of the firm. However, during the first year aftewuhding the management team is extended

with highly experienced managers.

CLUSTER 2 (42 firms) represents tlpeospectors.Prospectors are in an early stage of

product development at founding, but on average teehnology base is more mature than

VC-backed start-ups. Prospectors as a group seevavieo to be less innovative and less
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involved with platform technologies than VC-backsthrt-ups. The founding team of
prospectors is comparable to that of VC-backed-sfas in terms of size and experience, but
none of the prospectors attracted experienced measiayiring the first year after founding.
This seems to be related to the fact that prospeatart with much smaller amounts of
starting capital than the VC-backed start-ups aodenof the prospectors raised venture
capital. Hence, it seems that prospectors lackfittacial resources to attract experienced

managers.

CLUSTER 3 (18 firms) represents tipeoduct start-upsin contrast to the other groups,
product start-ups usually have a product thatasecko market in a first version. As a group
they are less involved with platform and innovatteehnologies than VC-backed firms but
more than the prospectors. The typical product-siarconsists of one or two entrepreneurs,
who have been working in the sector for a numbeyezrs. Only three product start-ups
attract experienced managers during the first ysair accidentally the same three firms that
raise venture capital at founding. Most producttsigs, however, do not look for external
capital during the first year because they expeeemues from product sales shortly after
founding and/or because they want to remain firelycindependent. Their working capital

seems to be financed with a high degree of debtaglthe first year.

CLUSTER 4 (22 RBSUSs) represents thansitional start-ups These firms started as
technical consultants without a concrete produeaidiypically, transitional start-ups started
as one or two-person companies. The entreprenewes d lot of experience in a particular
domain and founded the firm to commercialize tlesipertise. These companies are selected
in our sample because later on they evolved inpooauct-oriented company. However, at

start, these companies are focused upon the sasjpect. Transitional start-ups are started
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with small amounts of money and without ventureitedand have high debt ratio during the

first year.

The cluster analysis renders four different typestarting configurations among RBSUs. The
first category, the VC-backed RBSUs are describadnsively in the finance literature (e.qg.
Hellmann & Puri, 2000a). Whereas this literaturketathe fact that VC-backed firms are a
different category of companies as a point of depar we find indeed that these companies
also differ in terms of human and technical resesirdOur analysis indicates that venture
capital financing is related to broad and innovatiechnologies and larger founding teams.
VC-backed firms are also more likely to attract @xpnced managers during the first year.
The finance literature tends to treat the non-VCkbd RBSUs as a homogeneous category.
However, our analysis shows that the non-VC badatdgory is much more heterogeneous.
We found three types of RBSUs that start withouttuee capital and also differ significantly
in their other resources. We labeled these thrpestys the prospectors, the product start-ups

and the transitional starters.

The transitional start-ups tend to be founded btrepneneurs who commercialize their
technical knowledge or skills rather than a prdarie technology or product. The founding
characteristics of these start-ups correspond deetlof the “life-style” oriented SMEs, the
traditional SME and the family-owned SME describleg other researchers (Birley &

Westhead, 1994). This group of start-ups seemsadw gery slowly over time or does not

grow at all (Roberts, 1991). Maintaining ownershi creating income for the founder and
its family are more important than growth for mo$tthese companies (Lumpkin & Dess,
1996). Several researchers report that the tedheocesultants comprise the majority of high

tech start-ups, spin-outs or new technology basetsf Roberts (1991, pp. 166 — 170) points
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out that a large number of the technical consubégart-ups get stuck in their consulting mode
and never evolve into a company with tangible potsluWe only selected the technical
consultants that made the transition to a prodtented company over the first 5 to 13 years
of their life cycle. However, these transitiontdrsups remain a large group in our sample
(22%), which indicates that the technical consulyahusiness model is a prevalent starting

resource configuration for RBSUs.

The prospectors and product start-ups can be seéwocahybrid types of starting resource
configurations. The idea of a “hybrid” type of firsmowing characteristics of VC-backed and
technical consultants was first launched by Tileale (1993). Tiler et al. (1993) observed a
category of start-ups that did not grow in thetfymars, but started to grow later on. They also
mentioned that although these companies did now gfrowth in the first years, they were
started with a specific aim to grow later on. Imstetudy we find two hybrid types of firms
based on their starting resources. The startingigimation of the product start-ups is very
similar to the one of transitional starters in teraf human, and financial resources but they
differ considerably in their technical resourcesodect start-ups have a close to market
product, which they mostly commercialize in a smaliut often international — niche market.
Most product start-ups also prefer financial indefsnce and maintaining ownership to fast

growth.

The second hybrid group is the prospector group. thes typical VC-backed RBSU,

prospectors start with a product in an early dgumlent stage and with entrepreneurial teams.
However, prospectors do not (or are unable toeraenture capital and start with a much
smaller capital base. The interview notes reveat &t start-up most prospectors lack a clear

idea about the potential of their technology and tharket they will target. Hence, the
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business plan lacks focus and their primary conisetm identify concrete product and market
opportunities. Because of this, we label thesediam prospectors (cfr. Miles et al., 1978).
The lack of capital forces prospectors to generatenues through consulting, contract
research, or other activities. Most prospectord stdh customized consulting services using
their early prototypes as a back office tool. Tlamger exists, however, that the consulting
activities slow down the product development precasd that the firm looses its first mover
advantage or gets stuck in the consulting mode eb\@r, several entrepreneurs who started
in the prospector mode complained that the lackagfital and the continuous struggle for

revenues forces the firm into activities, which aog related to its core technology.

KEY CONTINGENCIES OF STARTING RESOURCE CONFIGURATIONS

Heterogeneity in technological domain

To test the association between the variation ichrielogical segment and resource
configurations, we perform chi-square tests (Sedleravil). Overall, we find that

technological segments do not differ significaritigtween clusters for software (p=0.264),
telecom (p=0.226), and other domains (p=0.377). él@n, the prospector configuration
seems especially appropriate for software firmsrevthan half (53%) of the software firms
starts as a prospector. One explanation for thightmbe that early versions of software
products are more appropriate to use as a baatedffiol for consulting activities than early
versions of other technological products. We obes@rindeed that many software firms
started with offering customized services but Healdpecific intention to move into repeated

software sales (licensing) once the product waslyre&irms active in medical-related
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technologies do differ significantly between clustép=0.001). In particular, the medical
instrument companies are more represented amongdldect start-ups and the few biotech
start-ups in our sample started as VC-backed spat-However, we should be cautious to
draw strong conclusions based on these statisgecause the number of medical related

companies in our sample is too low (14%).

INSERT TABLE VII ABOUT HERE

Heterogeneity in organizational origin

To test the link between organizational origin astdrting resource configuration, we
calculate Pearson Chi-square statistics (See Ndhle We find that academic spin-offs are
more represented in the clusters of the VC-backad-gps, but this result is not significant
(p=0.125). The number of corporate spin-offs ishbigamong the product start-ups but again
this distribution is not significant (p=0.227). Thedependent start-ups differ however
significantly among the starting resource configiores (p=0.031). Independent start-ups tend
to start in a service mode with or without theialitntention to move towards product sales
(prospectors or transitional starters, respectjveythough not conclusive, our data give a
first indication that the organizational origin luénces the initial resource endowments of
start-ups. Academic spin-offs are often based ¢patented) technology developed at the
university, which is mostly formally transferred tioe start-up. Hence, academic spin-outs
mostly have a strong and proprietary technical bakech makes them interesting investment
opportunities for venture capitalists. Corporataspts often emerged from restructuring or
outsourcing activities in the early and mid-ningtiefThese start-ups have a product or

technology, which is closer to market than mosversity spin-outs. This might explain the
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prevalence of corporate spin-outs among the prostact-ups. Independent start-ups, on the
other hand, more often start from scratch and tlvesepanies need some time to further

develop their technology and convert their tecHrkoaw-how into a product.

INSERT TABLE VIII ABOUT HERE

Heterogeneity in industry characteristics

To study the heterogeneity in industry charactegstmong different starting configurations,
we used the Kruskal-Wallis statistic (see Table. IX)e found that the complexity of the
value chain differs significantly between clustgrs0.003). More specifically, we found that
VC-backed start-ups face a significantly more camplalue chain than the other three
groups. One explanation may be that due to a comgtie chain these firms need more
resources to bridge the gap between product developand market sales. Alternatively, it
might be that more complex value chains are assatiith more ambitious projects with
potential higher returns (and higher risk), whick enore attractive to risk capital investors.
In line with this, we observe that VC-backed stgys face a more complex sales process than
the three other groups of firms (p=0.056). They tigasell complex and expensive products/
services in a business-to-business context and twadeal with multiple decision makers

inside the customer organization.

Estimated market size and geographic scope atigiadiffer significantly among the four
clusters (p=0.06 and 0.003 respectively). Espgcihk difference between VC-backed and
product start-ups is noteworthy. Product start-tgyed to start in a specific small niche

market, which is usually global or internationalC\backed start-ups on the other hand tend
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to target large mainstream markets and are aldmablor international. This confirms that
large mainstream and international markets aredive to investors or alternatively that
start-ups need sufficient financial resources ideorto penetrate a large and international
market. The transitional start-ups and prospedtenget a small (niche) market, which is on

average local.

INSERT TABLE IX ABOUT HERE

Heterogeneity in entrepreneurial motivation

Finally, we tested the difference of the entrepueia motivation between the different
clusters. Firstly, we use our self-scored dummyictvindicates the main motivation to found
the company based on our first interview questien ‘iCan you explain how the firm was
started?” (see Table X). The Pearson Chi-squaréstgtashows that clusters differ
significantly in their main motivation (p=0.002).0N surprisingly, the entrepreneurs that
started a company mainly because they had recad@izeoncrete opportunity were most
prevalent among the VC-backed start-ups and prodtaitt-ups. For prospectors and
transitional start-ups, the product market oppatyuis less clear at founding. In line with
this, we find significantly more self-employmeniwén entrepreneurs among these groups.
Next, we use the founder-coded scales for the itapoe of self-employment (autonomy) and
anticipation of a concrete opportunity (proactiv&s)eto start the firm (see Table Xl). The
clusters do not differ significantly in the impantee of self-employment to start the firm
(p=0.765). Clearly, being independent is a mainvedrifor almost every entrepreneur

irrespective of the type of firm he starts. In linéth our self-scored dummy, VC-backed
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start-ups and product start-ups score higher onptioeactiveness scale than transitional

starters and prospectors, but the difference isigaoificant (p=0.715).

INSERT TABLE X ABOUT HERE

INSERT TABLE XI ABOUT HERE
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CONCLUSIONSAND RECOMMENDATIONS

Conclusions.RBSUs vary considerably in their starting resosrc&loreover, limited
empirical evidence suggests that financial, humad technology resources all tend to
influence each other. Our thesis is that they domsuch a manner that gives rise to a small
number of common resource configurations of RBSAkhough resource-based theory
argues that firms should be viewed as bundles sdurees, a multidimensional resource-
based taxonomy of RBSUs does not exist. The emnejoirial finance literature distinguishes
broadly between venture capital (VC)-backed and-ViGrbacked RBSUs (Manigart &
Struyf, 1996; Hellmann & Puri, 2000). This resoub@sed classification of RBSUs is based
on one single variable (being VC-backed or nothglone resource dimension (finance) and
thus captures only a small portion of the variationstarting resources of RBSUs. This
literature tends to view all non-VC-backed stargssa homogeneous group. In this paper, we
present a multivariate resource-based classificatib RBSUs. Studying the underlying
patterns in the financial, technical and human useses of RBSUs, we could distinguish four

starting resource configurations: “VC-backed stgr$”, “prospectors”, “product start-ups”,
and “transitional start-ups”. In line with the fimge track, we find that VC-backed starters are
a distinct type of RBSUs. However, our analysisvshdhat the non-VC-backed starters
consist of three empirically distinct and concept@mprehensible categories. These three
types of non-VC-backed firms differ considerablytireir human, technology and financing.
Moreover, our analysis shows that the four domiramfigurations are systematically related
to non-resource factors. The proposed taxonomyo#eamnore fine-grained view diversity of

RBSUs. We think that this taxonomy better captuhes complexity and heterogeneity of

RBSUs than the distinction between VC-backed amdWo-backed firms.
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The common patterns identified in the data givéghms in how different types of resources
relate to each other. Our results suggest thahdiahand human resources can reinforce or
substitute each other depending on the maturitypvativeness and scope of the product
technology. More specifically, we found that RBSUondevelop early stage, innovative and
broad technologies are more likely to raise ventapital which goes hand in hand with
larger founding teams and the ability to attragbexienced managers during the first year.
RBSUs focusing on a concrete product opportunity tiee contrary, are typically financed
with debt rather than venture capital and don'raatt professional management. The
entrepreneurial teams have however more experi#rare VC-backed starters. Clearly, the
relationships between different types of resougmebeyond a simple correlation metric. Our
results indicate that entrepreneurs with many yetexperience prefer business models with
short-term revenue streams (through consultingreduct sales) and financial independence,
i.e. without venture capital. Also Chandler and K&(L998) argue that founders with strong
background experience may be able to start busisesg®mt survive and thrive with less
financial capital than their less experienced cerpdrts. Hence, it seems that experience and
capital are substitutable to some degree. On ther dtand, for firms developing early stage
technologies, financial and human capital seemmsitdorce each other. More of one leads to

a higher probability of acquiring the other.

We also found that starting resources are systeatigtirelated to non-resource factors. More
specifically, we found indications that the stagtiresource configurations are linked to the
firms’ history in terms of the parent institute thsoun off the firm. The emergence of pro-
active technology transfer policies at universitegeflected in the prevalence of academic
spin-outs among the VC-backed start-ups (Claryssé,e2001; Clarysse et al., 2003). Spin-

outs from corporations seem to start differentlynirtheir academic equivalents, i.e. with a
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less broad and innovative technology and more oftith a close to market product.

Independent start-ups are more likely to start icoasulting mode (as prospectors or
transitional starters). Previous research lookedhateffect of institutional structures and
policies on the patenting and licensing of researganizations and laboratories, however the
institutional imprinting of a parent institute omet venturing process and its starting
configuration largely remains an unexplored the@®er. findings indicate that academic spin-
outs penetrate the venture capital network morelyedisan independent start-ups and
corporate spin-outs. The technological bases oflearo& spin-outs might be an important
asset valued by VCs. Alternatively, the link witfetuniversity itself and the network of the
technology transfer office might be the most impottasset for securing venture financing

(Lloyd & Royston, 1995; Lockett et al., 2003).

Next to the institutional link, heterogeneity iretbharacteristics of the industry that the firm
targets at start-up is also linked to differentrtstg resource configurations. This finding

contributes to the ongoing debate in strategic mement literature on this interplay. The
study confirms the findings in the VC literatureath/Cs tend to invest in start-ups, which
target mainstream, international or global markéta significant size. Moreover, they invest
in companies that face a complex sales processamterrelated value chain. Product start-
ups also target an international market, but irpacsic niche. Our data show that these
companies start without venture capital either beeaVCs do not want to invest in these
companies (because the targeted market is too)sonddecause they simply do not look for
external capital. Finally, transitional startersdgorospectors start mostly with consulting

activities, which are easier to sell and they oftaget the local market first.

Recommendationgenture capital is only important for a small gooof RBSUs. Based on a

list of firms in VC portfolios we identified 18 RB%. Fifteen of those are classified as VC-
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backed starters, and only two of them are clask#ig product starters. Hence, our analysis
shows that VC-backed starters are a distinct buatlldmneed of RBSUs. As we used the VC-
portfolios as one source to identify RBSUs and bseave have response rate of 100% in this
group, we are confident that we identified neathM&-backed RBSUs in Flanders started
between 1991 and 1997. One could argue that ouplsai®m biased towards VC-backed
starters. This bias has no implications for our findingst lwe should be careful with
extrapolations. More specifically, we think that \backed starters will represent a smaller
percentage of the RBSUs on the population leve&oimparison to the representation in our
sample. We estimate that the total population oSBB in Flanders comprises about 300
firms. Because we think that we identified almdstv&-backed starters in this population,
we estimate that the percentage of VC-backed stairtetotal population of RBSUs in our
time frame is about 6%. Policy measures to incréseavailability of early stage venture
capital are only useful for this small group ofrstigps. All other RBSUs are not willing or
able to attract venture capital. We found that éhisns significantly differ in their human
and technology resources and in the markets th&sr.e@nly increasing the availability of
venture capital will not benefit the majority ofettRBSUs unless special funds are created
which use other selection criteria than privatdyestage investment funds. The latter tend to
prefer innovative, platform technologies and eneepurial teams complemented with
experienced managers. Public seed or pre-seed,fumitish do not impose the same
requirements as private funds might be usefulriarfce RBSUs that face a market, which is
too small for private funds or which need some bation time before they are ready for VC-

injection.

5 See limitation section for a discussion on this bias
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VC-backed firms do not only have a high amountayital, they also have substantial human
and technological resources. Entrepreneurs tryingise venture capital often face a chicken
and egg problem: venture capital investors will myest before an experienced team is in
place and, experienced (expensive) managers arenmedy difficult to attract without a
strong financial basis. For practitioners, thisplies that resource acquisition should be
managed as a non-linear process in which diffengres of resources are built and acquired
simultaneously. This means that VC-backed firmsdree incubation period before they can
attract VC money. Not surprisingly only a mere 7% the RBSUs want and succeed in
obtaining VC this during the first year. Becausehaf generally long incubation period within
the university, it is not surprising that we find averrepresentation of academic spin-outs in
this group. Incubating and coaching initiativestthalp entrepreneurs in working out their
business plans and connect them to investors adedeto increase to increase the success

rate of RBSUs to attract finance and to surviveethdy growth path.

Forty-two out of the 99 companies started up asoagector. This means that about 42% of
the start-ups have no clear idea about its busimextel. They want to bring a product to
market, and generate repetitive sales, but in tfaey find out that they cannot attract the
necessary financial resources and look for othgrswa generate revenues. It is illustrative
that such a large group of companies has an unplemiuct market at start-up. It is not
surprising that the founders of these start-upshalatively little sector and management
experience. The availability of public seed capitahich uses other investment criteria than
private funds) might help these companies to sertle financing gap they face. During their
early growth they need to refine their business ehocbnvince experienced people to join
and further develop the technology or to start ugh wroduct. Also, subsidized advice could

help these firms to bridge the knowledge gap tim#yally face. We think that an important
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role for policy makers is to create and subsidiae supporting infrastructure to help

entrepreneurs in setting up their business.

Eighteen companies start up as product oriented.ddaly few exceptions attract venture
capital during the first years. The majority of {m@duct start-ups finance their early growth
with own savings and debts. In contrast to thd fiegegory of VC backed starters, they do
not face a complex value chain or do not have aoviative technology. Mostly, the market
they target is too small to attract venture capltak interesting that most of these companies
are informal corporate spin-outs. Although it wafficilt for product starters to attract
venture capital in the early and mid-nineties, \@genreason to believe that this has changed
since the financial downturn on technology mark&teeir concrete business plans with short

break-even prospects tend to attract VCs nowadays.

Twenty-two percent of the RBSUs start as pure serwdrganizations and changed their
business model towards product development and ewamatization later on. The venture

capital community tends to reject business modaket on services a priori because they
lack exponential growth potential. The prevalenté&ansitional start-ups among the current
product-oriented firms challenges this vision. Ufatresearch is needed to obtain more

insights into the factors that lead to the traosifrom a service mode to product sales.

Finally, we found that one out of five companieatttoday bring a new product to the market
or develop one originally started as a consultioggany. These firms changed their business
model during their early growth and we label thesntransitional starters. They outnumber
the amount of companies that start with venturdtaprhe consulting mode is less risky

than the other starting profiles. Transitional ®&ie&r do not need external capital and the
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companies are mostly founded by one or maximumpersons. Unlike the prospectors, they
do not do consulting to generate revenues anddem&®&D but they have services as a clear
and initial mission. An interesting domain for fteuresearch is to study the triggers for the
transition towards product orientation. Since ti@msal start-ups seem to represent at least
one fifth of the RBSUs, they are an important grobpnovative firms. This type of start-ups
tends to be overlooked by current technology temahd R&D policies. For example, most
technology transfer offices and spin-out policidsresearch institutes tend to favor those
companies that have a large chance of becoming &a&dda or at least product oriented
(Clarysse et al., 2003). The firms that start assatiants often do not receive support. Next,
transitional starters might also be a fertile gi@ior government subsidies in innovation and
R&D. However, because they are consultants theyhardly approached by the different

agencies. Too often, we depart from the idea thatstness model cannot change.
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LIMITATIONS AND RESEARCH DIRECTIONS

Limitations. The study has several limitations. Firstly, we havémited population of 99
cases. Therefore, the results reported in this rpagmeain first indications, which should be
tested in larger samples in the future. Secondly, study only contains data on Flemish
RBSUs. We deliberately choose a small geographierege in order to reduce the influence
of non-measured variance in our study. The trafichofvever, is that one might question the
external validity of this region and our findinguture research in other regions is needed to
test the existence and prevalence of the diffesarting resource configurations. However,
we think that the Flemish region is comparable twsivemerging and developing high tech
regions and we believe that the external validityhes study is higher than studies focusing
on highly developed and unique high tech envirortmieanch as Silicon Valley and Boston. A
third limitation is that our study relies on retpestive data. Several scholars argue that such
data can impose bias because the respondentsbfatkst-worthiness especially when the
time lags between date of interview and the questigperiod increases. This type of bias is
one of the most difficult to overcome in entrepnanséip research. However, to reduce such
problems, we crosschecked the information obtafrad the founder(s) as much as possible
with publicly available data (websites, companydhaes, business plans, and database of
the national bank of Belgium). Next, most of therider-scored data are factual. The more
qualitative, subjective measures (e.g. innovatisehare rated by the researchers, which use
the other firms in the sample as a frame of ref@enFourthly, we try to deal with survival
bias by including survivors as well as dissolveth§ in the sample. We study the resources
of RBSUs during their first year of operations gpective of the fact whether they survived
as independent entities today. Finally, one coulgua that we partly sampled on the

dependent variable because one of our groups dences with one of sources to identify
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RBSUs, namely the VC-backed starters. Howeverptirpose of this study is to pronounce
upon how and why RBSUs differ in their startingowses. We find that RBSUs that raise
venture capital represent only 6% of the total pafan. Relying on pure random sampling
would result in too few VC-backed firms in orderdoaw any conclusions on this type of
firms. By using 4 different (but overlapping) soescto identify RBSUs, we increase the
heterogeneity of firms in our sample. The posdilides that might be introduced by relying on

one source should be cancelled out mostly by theraources.

Research directionsChis study is a first step in a better understagaif how and why firms
differ in their starting resources. Future reseattbuld study the validity of the four types of
starting resource configurations under differergioral and economic conditions. Next,
future research should address the path dependentithe RBV (David, 1985; Arthur,
1988). Stinchcombe (1965), Van de Ven et al. (1984)l others argue that the early
development of organizations has profound influennewhat they subsequently become.
Shifts in the types and combination of resources emaracteristic of the growth and
development of new ventures (Penrose, 1959; MosslkioWw993; Galunic & Rodan, 1998).
Hence, an interesting direction for future reseamculd be to explore how these different
types of firms evolve during their early growth Ipaffhe ultimate test of the proposed
taxonomy will be to test its accuracy in the prédit of growth, evolution of resources and
performance of firms. Finally, strategy scholarguar that the return of a resource is likely to
be dependent on the environment, and the fit betwlee resource, environment and strategy

(Friesen & Miller, 1986). Future research shoulgdlerse this relationship in more detail.
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How and why do research-based start-ups differ at founding?
A resource-based configurational framework
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Figure 1: Hypothetical Framework
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Tablel: Overview of sampling method

Sampling sources of

high tech companiesTotal Sampled for Non RBSU RBSU RBSUs

set up between 1991Population phone survey willing  to

and 1997 cooperate
(Response
Rate)

All new firms in high 7775 720 (9,3% 693
tech and medium high of total

tech industries (DSTI/ population)
Eurostat)

Number of companies 98 98 80

in the portfolio of
Venture Capitalists in
Flanders, 2002

SMEs that received 114 114 67
R&D government

support

Academic Spin outs 40 40 9
TOTAL

Unique cases (after removing overlap)

27 (3,75% 27 (100%)
of random

sample)

18 18 (100%)

47 42 (89.4%)
31 24 (77.4%)

123 111 (90%)

99
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Table II: Starting resource variables used to @eavesource-based taxonomy of RBSUs

Category Description Interpretation
Technology  Stage of development of core productRanging from nax-prototype, oven-
(StageNPD) prototype 3-prototype to a market-
ready product at founding (Scaled 0 —
3)
Scope of product/ technology Dummy: 1 indicatingttthe firm

develops a platform serving as the base
for several products; 0 otherwise
Innovativeness Dummy: 1 indicating that firm cesat
mainly new, proprietary knowledge
(innovator); O firm rather uses existing
knowledge and focuses on minor
improvements to it or synthesizes
several existing technologies (imitator)

Financial Capital Amount (Euro); For the clusterlgsis
the original capital variable is rescaled
into 7 financial classes: <1k; 1k — 10k;
10k — 50k; 50k — 100k; 100k — 250k;
250k — 500k; and > 500k

Debt Ratio Ratio between loans plus other debts
and capital (Log Amounts in Euro)
VC Dummy: 1 indicating that the firm

raised capital from institutional risk
capital investors during the first year; 0

otherwise
Human Team size Number of founders
Management experience Highest level of management

experience of one of the founders
ranging from low (less than 3 years);
over medium (3 to 6 years) to high
(more than 6 years) (Scaled 1 — 3)

Sector experience Highest level of sector expeeaari
one of the founders ranging from low
(less than 3 years); over medium (3 to 6
years) to high (more than 6 years)
(Scaled 1 - 3)

Hired Guns Dummy: 1 indicating that professional
managers with more than 10 years of
experience were hired during the first
year; 0 otherwise
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Variables N Mean Median Minimum  Maximum SD
Technology
1. Stage NPD 99 1.071 1 0 3 1.154
2. Scope 99 0.182 0 0 1 0.388
3. Innovativeness 99 0.323 0 0 1 0.470
Financial
4a. Capital 99 313010 61973 100 6 000 000 931 219
4b. Financial Class 99 3.82 4 1 7 1.631
5. Debt ratio 99 1.622 1.737 0 2.768 0.647
6. VC dummy 99 0.131 0 0 1 0.339
Human
7. TeamSize 99 2.040 2 0 7 1.355
8. SectorExp 96 1.990 2 1 3 0.923
9. ManagementExp 96 1.833 1 1 3 0.948
10. Hired Guns 99 0.091 0 0 1 0.289
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Table IV: Variables measuring key contingencies emttlepreneurial motivation

Category Description Interpretation
Technological Technological segment in which the Following the International Patent
Domain firm is active Classification System and aggregating

firms into 4 main classes: Software,
Telecom, Medical-related and Others*

Organizational Academic Spin-off, Corporate Spin- Three dummies with 1 indicating that

Origin off or Independent Start-Up the firm is an academic or corporate
spin-off of independent start-up; 0
otherwise

Industry Complexity of value chain The firms dependence dweoplayers

Characteristics to develop complementary products or

services so that the focal firm’'s
product or service has value for the
end customer (Scaled 1 to 4; with 4 =
munificent value chain; 3 = all
technology and complementary assets
are available in house or can be built
up at a relative low cost; 2 = the
company does not have all technology
or complementary assets to bring a
product to the market but its
negotiation strength is equal to that of
the other parties; 1 = the company
needs to deal with several large and
complicated parties such as large
organizations or government firms in
order to further develop and
commercialize its technology)
Complexity of buying center Complexity of sellipgocess to the
firm’s direct customer taking into
account the number of decision
makers and the difficulty of locating
and accessing them; scored as easy,
moderate and difficult (Scaled 0 — 2,
with O = one decision maker, whom
the focal firm can easily approach. 1 =
different decision makers but they are
rather easy to locate and approach; 2 =
different decision makers which are
difficult to identify (e.g. because the
customers organization is very
complex) or approach (e.g. at a high
hierarchical level or located in
corporate headquarters abroad)
Market Size Size of the targeted market at
founding ranging from niche, over
temporary niche with specific
intention to penetrate larger market
later on, to large market (Scaled 1 — 3)
Geographic Scope Geographic coverage of market
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ranging from local focus, over
European/ international to
worldwide/global (Scaled 1 — 3)

Entrepreneurial Autonomy Importance of being self-employed

Motivation (urge for autonomy) in the decision to
start this company (Scaled 1 — 5, with
1 = not important at all and 5 = very
important)

Proactiveness Importance of the anticipation of a
concrete new opportunity in the
decision to start this firm (Scaled 1 —
5, with 1 = not important at all and 5 =
very important)

Main motivation for starting the Dummy: 0 indicating that self-

company employment related arguments (i.e.
loss of job, willingness to work
independently...) were the most
important reason; 1 if recognition of a
concrete opportunity was more
important to start the company

* A detailed description of the classification procedcan be obtained from the first author upon request
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Table V: Descriptive statistics for key contingen@riables and entrepreneurial motivation

Variables N Mean Median Minimum Maximum SD
Technology Domain

Software 99 0394 O 0 1 0.491
Telecom 99 01112 O 0 1 0.316
Medical related 99 0141 O 0 1 0.350
Other 99 0354 O 0 1 0.481
Organizational Origin

Academic Spin-Out 99 0242 O 0 1 0.431
Corporate Spin-Out 99 0283 O 0 1 0.453
Independent Start-Up 99 0475 O 0 1 0.502
Industry Characteristics

Value Chain 98 2643 3 1 4 0.722
Buying Center 96 0979 1 0 2 0.808
Market Size 99 1556 1 1 3 0.785
Geographic Scope 99 1970 2 1 3 0.801
Entrepreneurial Motivation

Autonomy 79 3.709 4 1 5 1.200
Proactiveness 79 3810 4 1 5 1.167
Main Motivation 99 0515 1 0 1 0.502
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Cluster Analysis
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Dimension VC-backed Prospectors Product start-Transitional  F (sig.)
start-ups ups start-ups

Technology

Stage NPD 0.467 1.167 2.500 0.182 25.362%***
(0.640) (1.167) (0.707) (0.395) (<0.001)

Scope 0.400 0.095 0.278 0.091 3.363**
(0.507) (0.297) (0.461) (0.294) (0.022)

Innovativeness 0.733 0.167 0.556 0.182 9.327****
(0.458) (0.377) (0.511) (0.395) (<0.001)

Financial

Financial class 6.400 3.071 4,722 2.864 54,101%***
(0.910) (0.894) (1.320) (0.889) (<0.001)

Debt ratio 1.259 1.598 1.624 1.879 2.993**
(0.558) (0.665) (0.613) (0.571) (0.035)

VC dummy 0.667 0.000 0.167 0.000 28.827%x**
(0.488) (0.000) (0.383) (0.000) (<0.001)

Human

Team Size 3.533 2.095 1.556 1.409 11.344%%*
(1.767) (1.246) (0.705) (0.734) (<0.001)

Sector Exp 1.600 1.333 2.833 2.955 58.500%***
(0.910) (0.570) (0.383) (0.213) (<0.001)

Management Exp  1.533 1.143 2.722 2.773 52.614****
(0.915) (0.417) (0.575) (0.612) (<0.001)

Hired Guns 0.333 0.000 0.167 0.045 6.289****
(0.488) (0.000) (0.383) (0.213) (<0.001)

Cluster Size 15 42 18 22 97

Levels of significance: * =.10; ** = .05 ; *** = .01 **** = .001
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Table VII: Heterogeneity in technological domairthe different clusters: Observed minus

expected frequencies and Pearson Chi-square tegjrificance

Technological VC-backed Prospectors Product Transitional Pearson Chi-square
domain start-ups (N=42) start-ups start-ups (sig)
(N=15) (N=18) (N=22)

Software -2.031 4.113 -2.237 0.155 3.981
(0.264)

Telecom 2,299 -0.763 -1.041 -0.495 4.352
(0.226)

Medical related 0.990 -2.629 4.588 -2.948 15.460***
(0.001)

Other -1.258 -0.722 -1.309 3.289 3.096
(0.377)

Levels of significance: *=.10; ** = .05 ; *** = .01**** = .001
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Table VIII: Heterogeneity in organizational origmthe different clusters: Observed minus

expected frequencies and Pearson Chi-square teggjrificance

Origin VC-backed Prospectors Product Transitional Pearson Chi-square
start-ups (N=42) start-ups start-ups (sig)
(N=15) (N=18) (N=22)
Academic spin-out 3.443 -0.959 -0.268 -2.216 5.747
(0.125)
Independent start- -4.113 5.082 -2.536 1.567 8.872**
up (0.031)
Corporate spin-out  0.670 -4.124 2.804 0.649 4.338
(0.227)

Levels of significance: *=.10; ** = .05 ; *** = .01*** = .001
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Table IX: Means and standard deviations for thertmss environment variables in each

cluster and the Kruskal-Wallis test of significance

Variables VC-backed Prospectors Product Transitional Kruskal-Wallis
start-ups (N=42) start-ups start-ups (sig)
(N=15) (N=18) (N=22)

Value Chain 1.867 2.929 2.778 2.476 14.095%**
(0.915) (0.407) (0.548) (0.814) (0.003)

Buying Center 1.400 0.750 1.176 1.000 7.545*
(0.632) (0.809) (0.728) (0.873) (0.056)

Market Size 2.067 1.405 1.611 1.455 7.400*
(0.884) (0.665) (0.916) (0.739) (0.060)

Geographic Scope  2.600 1.690 2.222 1.818 13.857***
(0.632) (0.749) (0.808) (0.733) (0.003)

Levels of significance: *=.10; ** = .05 ; *** = .01**** = .001
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Table X: Heterogeneity in main motivation to stae firm: Observed minus expected

frequencies and Pearson Chi-square test of signige

Variable VC-backed Prospectors Product Transitional Pearson Chi-square
start-ups (N=42) start-ups start-ups (sig)
(N=15) (N=18) (N=22)

Main Motivation = 4.423 -8.216 3.907 -0.113 15.042%**

pursue concrete (0.002)

opportunity

Levels of significance: *=.10; ** = .05 ; *** = .01**** = .001
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Table XI: Means and standard deviations for two sness of the entrepreneurial motivation

at start-up — autonomy and proactiveness — in elasier and the Kruskal-Wallis test of

significance
Variables VC-backed Prospectors Product Transitional Kruskal-Wallis
start-ups (N=32) start-ups start-ups (sig)
(N=13) (N=16) (N=16)
Autonomy 3.538 3.750 3.438 3.875 1.149
(1.050) (1.244) (1.413) (1.310) (0.765)
Proactiveness 4.000 3.594 4.063 3.625 1.358
(0.707) (1.388) (0.854) (1.360) (0.715)

Levels of significance: *=.10; ** = .05 ; *** = .01**** = .001
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