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Abstract

This paper addresses the growth of academic spin-off and the incubation policies concerned.
To this purpose it presents theory of firm growth and policy theory based on evolutionary
prindples. This is followed by an empiricad analyss of leaning by spin-off firms to overcome
bariers to growth and of factors that influence growth. Spin-off from Deft Universty of
Technology in the Netherlands serves as a case study. The results indicate that the main
barriers are concerned with knowledge (skills) in interaction with the market and in deding
with uncertainty in management, a Studion that can be explaned by a mgor change in
required routines. Further, the results indicate needs of spin-off firms for externd networking
and diverdty in preventing (solving) problems. This dtuation points to a preference for
incubation policies that have moved away from comprehensveness and centrdisation to
policies of customized support and some degree of saf-organisation.
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1. Setting the Scene

Univarsties and other higher education inditutes can play important roles in regiond
economic devdopment (eg. Etzkowitz 2002; Fdsendein 1996, Horax 1992). Universties
have extended activities beyond their primary tasks of education and research, into the area of
commercidisation of knowledge and business activity. To this purpose they have established
a range of new inditutions and policies, like technology licenang offices indudry liaison
offices, Scence Paks and extensve incubaion policies From a regiond economic
perspective, policdes to enhance spin-off processes and to foster growth of smadl firms

(incubation policies) can be seen as mogt relevant.

Smdl firms have atracted atention from regiond scientits and policymakers since decades
for various important ressons. Birch (1979), for example, forwarded that smdl firms cregte
more jobs then large firms, whereas Rothwell and Zegveld (1985) argued that smdl firms
have a diginctive role to play in innovaion, be-it differently from sector to sector. In the
latters view the dynamic interaction of smdl firms with larger ones forms the basis for
indugrid regeneration. In the 1980s dso many success dories of locd  high-technology
developments mushroomed, dressing the role of universties in local entrepreneuria  culture,
eg. in Slicon Vdley and the Cambridge area (UK) (eg. Rogers and Larsen 1984; Wicksteed
1985). This was followed by more solid indghts into the generation of locd knowledge
oillovers by universty research (eg. Acs e d. 1992, Ansdin e d. 1997), and the role of
supportive locd networks, supportive inditutions and organisationad  Sructures of . companies
(eg. Braczyk et d. 1998; Cagtdlls and Hall 1994; Saxenian 1994).

This paper addresses academic spin-off firms as a specific category of high-technology firms.
In the academic spin-off process not only the new technology stems from the universty but
dso the new entrepreneurs have ther origin here, as graduates or as (former) saff members.
For entrepreneurs the business environment of high-technology gart-ups is highly different
from the academic environment they are used to, in terms of uncertainty perceived and ways
to cope with it. This dtudion might hamper growth of the new firms due to falure of
adopting the right busness drategy at the right time. Attention pad to differences in the
amount of spin-off activity between universities is rather limited (eg. Di Gregorio and Shane
2003), as is the atention pad to the determinants of growth of academic spin-off and to
theory that cortributes to a degper understanding of this growth. We mention the work of



Lowe and Taylor (1996), Red and Gansey (1998), and Roberts (1991). Only in the context
of particular busness locations, i.e. Science Parks ressarch on growth of academic spin-off
has been and dill is popular, eg. During (1998), Fdsendein (1994), Linddoéf and Lofgten
(2003), Siegd et d. (2003), and Westhead (1997).

Much policy atention has been given in the Netherlands to high-technology entrepreneurship
in the past few years paticualy with the am to incresse the popularity of this
entrepreneurship.  Entrepreneurship in high-technology fields is not popular, as witnessed by a
share of highttechnology sart-ups of 6 to 7% in al newly esablished firms (10% on average
in Europe and 25% in US). Mgor obdacdes to high-technology entrepreneurship are
inditutiond and typicdly contribute to an unfavourable entrepreneurid dimae (Bdjé and
Waasdorp 2001; Ministry of Economic Affars 1999; Mejaard 2001). For example, there is
drict regulation for new firm edablishment, including the requirement of a mandatory
minimum capitd  (gpproximatdy 18,000 Euro) for a limited ligdility company, and failure
(bankruptcy) gives a gigma to the entrepreneur, a gStuation that hampers to take risks. In
addition, a universties the devdopment of entreprenewria persondity traits and skills hes
been under-examined in the sandard curricullum, and important legd matter is not (yet)
solved stidfactorily, i.e. how to cope with potentid “conflicts of interests’ between academic
work and the own busness These circumgtances fit into generdly week ambitions of Dutch

universties to become entrepreneurid.

While this picture is rather negetive, it must be stressed that both from the side of the Ministry
of Economic Affars and the dde of univerdty boards quite some improvements have been
introduced recently in ther policdes to enhance high-technology (academic) entrepreneurship
(van der Laag and Snijders 2003). This has manifeted itsdf inter alia in a rdaxaion on
regulation concerning new firm egablishment and in extenson of training in entrepreneurid

skillsin the curriculum of univergties.

Note that in the past few years the reationship between university, industry and government
has changed importantly. In this context, Etzkowitz (2002) puts emphess on a shift in
rlationships from a one-way linear flow - from basic to goplied research to production - to an
interactive twoway flow with involvement of many organisations within the universty,
industry and government. Accordingly, incubetion takes place a many places within the
university departments (not just in one incubator site) and as pat of many networks within



and outsde the universty. Moreover, the borders between interests and roles of the
organisations involved are blurring, witness the emergence of academic indudridists and
entrepreneuria  universities, etc. (Gibbons 1994; Nowotny et d. 2001). In the case of science,
there is now a higher democratic content and increesng need for legitimation and public
repongbility of science. As a consequence of dl this, there is a trend for knowledge creetion
and economic utilisation of knowledge to become more volaile within fast shifting network
configurations and to become more complex. This Stuation leads to an increesed uncertainty
in incubation policies. The devdopment of new technologies in a busness environment adds
to this uncetanty, for example concening issues of protection of intelectud property,
acceptability of products by consumers matching with environmentd and safety Standards,
and economic viability and profitability (eg. Kowol and Kiippers 2003).

In this dudy of academic spin-off evolutionary principles are adopted that enable to perceive
firms and policy actors in their changing environment and to focus on adjusment over time.
The quedtions addressed are: (1) Which is the moativation to gart a business as academic spin-off
and how is this connected to the pettern of learning and capitd investment? Which stuaions are
seen as problematic and which factors influence growth of academic spin-off? (2) How can
results on problems and factors that influence growth contribute to an improved policymaking
for incubation, given the changing relatiorship between universty, industry and government?

The dructure of this paper is as follows. Fird, key evolutionary notions on srategy deveopment
and surviva by firms are discussed, and this is followed by a discusson of evolutionary notions
on paicymaking (Section 2). Next, case sudy results on spin-off from Deft Universty of
Technology are highlighted. An andysis of the mativation to art a firm (Section 3) is followed
by an andyds of learning behaviour and capitd investment (Section 4). In Section 5 the focus is
on problematic needs and factors that influence growth, including the edimation of a growth
modd. The paper proceeds with an andyss of trends in incubetion policies (Section 6). In a
concduding section, the outcomes of the dudy are evauated in view of the desgn of new
incubation policies.

2. An Evolutionary Approach to Firms Behaviour and Policymaking

Applied to firms, evolutionary approaches seek to explain the movement of these units over time
and the causes of their state a one point in time in terms of how they got there. The movement of
firms refers to their patterns of adaptation to change in the sdection environment, including the



role of learning (Dos and Nelson 1994; van Geenhuizen 1999; Krohn and van den Dade 1998).
Resource dependence views are useful in this context, because these provide notions about fast
changing needs of firms recognise knowledge as an important resource, and connect with
evolutionary gpproaches in putting empheds on different resource avaladlity in  the
environment and different abilities (skills) of firms to utilise them (Pfeffer and Sdanchik 1978;
Reid and Garnsey 1993).

Evolutionary gpproaches and the rdaed management literaiure provide the following important
notions for the andyds of the behaviour of high-technology Start-ups over time (Arthur 1994;
Badj and van den Bosth 1999; Dos and Nelson 1994; van Geenhuizen 1999; Nelson and
Winter 1982; Senge 1990):

- Firms are subject to various forms of sdection, with the market as the sSngle most
important selection environment In addition, there are sdection environments such as
government regulation and paenting regimes (inditutions).  With regad to high
technology firms, the technology is increesingly seen as an important sdection
environment. Competition, be-it for cusomers or for mgor inputs like government
research budgets, is generdly the main mechanism of sdection.

- Different from Darwinian theory, the survival of firms does not res on mutation by
chance but on active adaptation to the environment. The process of adaptation is mainly
directed by routines, i.e forms of rule-guided behaviour that are largdy invariant to fine
changes in the environment. Routines function as stable carriers for knowledge and are
based upon the learning higtory of the firm (entrepreneur).

- Routines are asociated with incremental adjusments, i.e. cdose to preexising paterns.
In such adjusment pettern there is the danger that firms behaviour becomes path-
dependent, a gtuation in which it is difficult to aandon once sdected directions, eg.
technologies and product-markets, due to an accumulation of investment, experience, and
solid pogtions in networks. In circumgances that are sgnificantly new, however, firms
ae able to experiment and discover nove behaviour, induding imperfect adaptation and
new discovery based on falure.

- A dtudion of stress arises when changes in the environment are occurring too fast for a
timely adaptation or when firms (entrepreneurs) undertake too many adaptations at the
samne time (van Geenhuizen and Nijkamp 1996). Stress may be solved by a



comprehensve and often shockwise adjusment of the firm to its environment
(restructuring).

- The need for adjustment causes a continuous need for learning. In terms of what is
learned one may diginguish between (1) learning about specific fidds like a technology
and its application, (2) leaning of specific kills like concerning management and
marketing, (3) leaning about behaviour of important socio-economic actors in the
environment, like investors and potentid partners in cooperation, and (4) leamning to
become a learning organisation. The later means to prevent cognitive lockin by
remaning open to new information and transforming this new information into Strategic
action (e.g. Pettigrew and Wipp 1991).

- Reslience is important in the context of survivd of populations of firms (van den Bergh
and Fetchenhauer 2001). This notion is concerned with the need for diversty among
firms induding co-operaive networks, eg. for R&D, marketing, and subcontracting
relationships. Although networking bears a risk in itsdf due to the need for gppropriate
management of network rdations, paticipation in networks usudly reduces risks
(Camagni 1991; Johannisson et d. 1994).

What is mentioned above for firms is patly adso true for policy organisations in a dynamic
environment. Thus, leaming and adjusment are mgor isues in evolutionary reflections on
policymeking, as is the role of uncerttainty in policymeking (eg. Benz and First 2002).
Policymakers may ded in different ways with the uncertainty they encounter, as can be
illustrated by the following two extreme modes (1) to prevent any uncertainty and to plan the
process and the product of policymeking in a drict and comprehensive way, and (2) to recognise
uncertainty as a badc atribute in policymaking and to utilise it in a postive way, by planning
incrementadly and leaving the process open, while continuoudy learning from experiments,
monitoring of ongoing devel opments, ic. (e.g. van Geenhuizen and Thissen 2002).

3. Motivation of Entrepreneurs

Sin-off from Deft Universty of Technology is used as a case dudy in this paper. Délft
Universty of Technology is in the medium-szed town of Ddft, midway the larger cities of
The Hague and Rotterdam in the Western part of the Netherlands. The university has adopted
a centrd supporting policy to academic entrepreneurship snce 1998. This initiative, named
“Technodtarters’, provides a program of support meesures from which start-ups sdlect those



ones that are useful to their persond needs, such as a loan (without interest) to a maximum of
16.800 Euro, use of accommodation a one of the faculties, and coaching by faculty members.
The program is open to graduates (including doctorates) while dtaff members dso qudlify.
Our sample includes both “Technogtarters’ and firms that received support in other ways from
the universty (Note 1).

It is interesting to know what motivation lies behind the rdaivdy lage “jump’ taken by
graduates and gaff from Ddft Univerdty of Technology in starting a busness. Table 1 shows
that motivations related with persond achievement rank high. These motivations are based on
persond needs and sills rdaed to independence, sdf-redisation and satisfaction with work.
The desire to be independent ranks first as amotive for establishing afirm.

Table 1 Motivation to start afirm

Motivation Average Rank
Score (a)
Persond achievement To be independent 4.19 1
To use own cregiive kills 4.16 2
To have more satisfaction in work 412 3
To be the decison-maker 391 4
Opportunities (eg. materid) To exploit market opportunities 372 5
To meet asarvice or need of society | 3.09 6
To make alot of money 293 7
To have more prosperity inthe future | 2.86 8
Working conditions To be adleto work a home 198 9

a Based on a 1-5 point scae; number of firms: 43.

Moatives like grasping market opportunities and increesing materid prosperity rank lower. The
wish to work a home recelves the lowest score as a moativation. Working a home is not
redigic in the case of needs for laboraiory experiments. Despite the recognition of various
gpportunities, starting entrepreneurs are dso aware of the large risks taken. For tha reason,
most start-ups of Deft University of Technology (84%) are founded by more than one person,
i.e. 60% by two persons and 24% by three or more persons.

The dedire to be independent is reported more often as the most important mative to Sart an
own firm (eg. Roberts 1991). Accordingly it may be expected that the entrepreneurs are



rductant to become dependent in other ways like in building learning reations and attracting
capita investment (e.g. Gemiinden and Heydebreck 1996).

4. Learning and financial capital

Although relationships between universty and industry have become tighter and more varied in
the past decade, there remains a gap in routines between learning to do research a a technicd
universty and running a technology-based firm. Undertaking research in technology means to
reduce risks, mainly in experimentation (to control for as much influences as possble), whereas
running a technology-based company means taking large and often unknown risks. This Stuaion
cdls for the adoption of sgnificantly new routines asde from maintaining the ones tha remain
necessary for carrying out hightleved R and D. Taking courses is one way of bridging the gap in
routines. A mgority of the dart-ups takes courses provided by Deft Universty of Technology or
external parties (consultancy firms) (65%). It gppears that courses on basc entrepreneuria
knowledge (skills) for dating and managing a firm recelve high scores in terms of
importance for business performance (Table 2).

Table 2 Evaluation of courses on importance (a)
Cour se content Average score Rank
Entrepreneurid Writing/using a business plan 3.62 1
Communication and promation 357 2
Market research 349 3
L eadership and mativation 346 4
Sling sills 342 5
How to obtain finance 3.05 8
Panning Financid planning 332 6
Time management 314 7
Operationd Steff training and recruitment 284 9
Book keeping 2.65 10

a) Based on a 1-5 scae; number of firms: 43; 10 most important course contents.

Writing and usng a busness plan ranks fird and is followed on short distance by various
components relaed to interaction of firms with the maket, i.e. communication and
promotion, market ressarch and sdling skills. Leadership and moativation is an  equdly

important component.



In preventing or solving problemetic Stuations, learning from externd parties tends to be as
important (54%) as learning within the firm, including a new patner (46%) (Table 3). This
patern may indicae a trend for sporead of risk and search of diversty, in other words,
independence. Such a trend can adso be observed with regard to the type of externa sources
(partners) in learning. It appears that Delft Universty of Technology is an important partner in
achieving knowledge (34% of dl sources), but it is certainly not the only one. Next important are
customers and suppliers (each around 19%).

Table 3 L earningrelations

L ear ning connected with obstacles Abs. Share (%)
Learning from externd parties (networks, consultants) 14 53.8
Learning from anew partner 3 115
Learning by doing (experiencing) or sudying 6 231
Learning from new personnel 3 115
Totds 26 100.0
External learning sour ces

Deft University of Technology 25 33.8
Other university 6 81
Customers 15 203
Suppliers 14 189
Open sources: internet and literature 14 189
Totals 74 100.0

A trend for independence is aso gpparent in the way the new firms attract financid capita. The
most important source is own revenues (Table 4). Although each firm has the opportunity to
utilize a wide variety of cgpitd sources, dmog three-quarters of the firms (72.1%) make use of
cpitd generated in the firm, by eg. routine experiments or advisory work. Formd investors are
only important for a minority of firms (34.9%); paticulaly venture capitdids lack popularity
(7.0%). When compared with research elsewhere it becomes clear that the above pattern of small
ue of formd investors complies with financia sources in the initid Stages of dart-ups (e.g.
Roberts 1991). There is maybe a smal difference in the most important source many studies
report on persond savings as the mogt available source of capitd, not revenues from the own
busness In addition, informa investors like family, friends and wedthy individuds (“anges’)
seem lessimportant in Delft (11.6%) than in other places.

The drategy of internd investment among Ddft's spin-off indeed reduces dependency of

entrepreneurs on forma investors. At the same time it causes a limited focus on innovative



activities, potentidly leeding to ddlay in market introduction of the innovative products In the R

and D intensive biotechnology, alack of focus is seen as the mgor cause of falure of new firms

Table 4 Sources of financial capital

Source Frequency of mentioning | % shareof firms(a)
as an important sour ce

Bank 12 279

Venture capitalist 3 7.0

Informal investor 5 116

Revenues from own firm al 721

Remaining (b) 13 34

Totas &4

a A firm can utilize more than one source.
b. For example aloan from TU Ddft, funding subsidies, sdlary (as staff member).

5. Problematic Needs and Growth

The paper now proceeds with an analyss of needs tha are seen as problematic by Start-ups.
Knowledge (skills) gopear to be the most important class of problematic needs (51%) (Table 5).
These problematic needs mainly refer to interaction with the market, i.e. marketing and saes
(each about 13% of dl problematic needs), and this complies with the previoudy discussed high
gopreciation of such components in courses. It needs to be dressed that markets for hight
technology firms are strongly specidised. For example, new types of meta coating (processed
usng nanotechnology) have potentia gpplications in machinery for food processng and in meta
components of ships. Each market has its own structure, with dominant players and networks
that need to be sufficiently known by the entrepreneur. At the same time, while penetrating these
markets, entrepreneurs are eager not to loose independence. Arother market obstacle is the
image of dart-ups among large cusomers as not sufficiently experienced. This dtuaion works
like a vicious circle. However, if once transactions have taken place with a large customer it is

much easier to find subsequent large customers.

Needs for market knowledge and skills are followed by various needs for management skills. In
this context, deding with uncertanty is seen as an important problem (14%). This result
illustrates the sharp trandtion that entrepreneurs are facing, induding the adoption of new
routines. The capability to ded with many different management tasks smultaneoudy (overload)
is seen as another problem (10%). Aside from knowledge (skills) problems, there are financid
problems, paticulaly shortage of cash flow (14%). All other issues, like accommodation of the
dat-up and avalable infrastructure, gppear of minor importance. With regard to development

10



over time, knowledge (skills) problems remain after the first year, while some problems tend
to increese or decrease (Soetanto 2002). The problem of skills to handle management
overload increeses in importance, whereas problems of physicad accommodation become less
rdlevant. This pattern complies with resource-based indghts (Reid and Garnsey 1998) in that

the need for badic resources and concomitant problems change over time.

Table5 Problematic needs

Problematic need Specification Abs. % Rank
Knowledge (skills) Marketing knowledge 20 14.5 1
Dedling with uncertainty 19 138 213
Sdes ill 17 12.3 4
Management (overload) 14 10.1 5
Finance Cash flow 19 138 2/3
Investment capital 9 65 7/8
R&D investment (development) 7 51 10
Physicd Accommodation 8 5.8 9
Infrastructure 5 36 11
Digtance 1 0.7 12
Market Demand 10 7.2 6
Government Regulation, bureaucracy 9 65 7/8
Totds 138 100

The andyss now turns to the extent to which the previoudy indicated circumstances, like
motivetion to dat a busness and problemaic needs, influence growth of dat-ups To this
purpose a growth modd is developed and estimated (Note 2). The reasons why particular
explanatory factors are included in this modd can be summarized as follows. Fird, the kind of
moativation of the founder (s) to start a firm is expected to play a role (eg. Watson and Scott
1998). What will make a difference is whether the motivation includes aspects rdlated with
independency (and persond achievement) or agpects reaed with ssizing  business
opportunities (more materidisic reasons). A second factor tha is likey to influence gromth
of sart-ups is the (main) founder's rank in the family. Mogt founders of technology-based
firms are firg-born children, a phenomenon ascribed to the fact that these children usudly
take larger responghilities (eg. Lowe and Taylor 1990). It seems easonable thet they are dso
better prepared in preventing and overcoming obdacles in the ealy growth stages A third
factor of influence is the number of founders. A rdaively large growth is expected in a
gtuation of more than one founder because risks are shared and more knowledge and <kills
ae avalable to tackle problematic Stuations. Fourth, age of the firm will play an important
role in growth. We expect an increase of growth per year with increassing age of the firm,



based on the idea that - after overcoming obstacles of the foundation process - entrepreneurs
“climb” on their learmning curve and become better adjusted to busness circumstances.
Making use of support messures is dso included in our modd as an explanaory factor for
growth. This is based on arguments from resource dependence theory. Smdl high-technology
firms lack some basc resources, like capitd and particular knowledge (skills). Those who are
able to organize access to these resources a the right time have better chances to survive and
grow compared with other ones. Findly, it is plausble that facing serious problems in
busness activity has a hampering influence on growth. We expect a negdive influence of
knowledge and <kills bariers, i.e. concerning marketing, management overload and coping
with uncertainty.

On the bass of the aove condderations the following equation for growth of sart-ups can be
formulated:

JOBGROWTH = A+ B; (MOT)+B; (FAMRANK)+ B3 (NRFOUND) + B4 (FIRMAGE) +
Bs (INTSUP) + Bg (EXTSUP) + B; (LACKMAR) + B (MANLOAD) + By (DEALUNCERT)

Where:

JOBGROWTH: Job increase per year in full time equivaent

MOT: Dummy varigble thet atains the vaue 1 if the moativation has to do with
independence factors and is zero in dl other cases.

FAMRANK: Dummy variable that atains the vaue 1 if firg-born child and is zero in
al other cases.

NRFOUND: Number of founders (persons).

FIRMAGE: Ageof thefirm (in years).

INTSUP: Dummy variable that attains the value 1 if use of TU Déft support and
iszeroin dl ather cases.

EXTSUP: Dummy vaiadle that atains the vaue 1 if use of other (externd)
business support and iszero in dl other cases.

LACKMAR: Dummy varidble that atains the vaue 1 if the firm is facing lack of
marketing knowledge (skills) and iszero in dl other cases.

MANLOAD: Dummy variable thet atains the vdue 1 if the firm is facing managerid

overload and iszero in dl other cases
DEALUNCERT: Dummy vaigble that atans the vaue 1 if the firm recognises
problemsin dedling with uncertainty and is zero in al other cases.
We expect the coefficients B;, B, Bs By, Bs and Bg to be pogtive and the other B coefficients
to be negative. In the following we summearise the results of the estimation of the mode!.

Mog of the factors discussed appear to play a sgnificant role in the growth of dart-ups (Table
6). However, a driking result is tha the edimaion of the influence of factors associated with



the founder, i.e higher mativatiion and family ranking, does not yied the expected Sgnificant
results. Thus, there is no evidence that persond independence motives and being a firg-born
child have a podtive influence on growth. What may help understanding this outcome is the
frequently occurring Stuation of multiple-founders, in which the capacity of the man founder
is enriched with capacities of cofounders. Also, the edimation of the role of manegerid
overload does not lead to dgnificant results, there is no evidence of influence of this barrier
on growth. A potentid explanation is that persond perceptions of the entrepreneur play a role
here, i.e in the qudification of management overload as a problem, adde from the
management capacity at hand that differs from firm to firm.

The edimation of dl other factors brings to light a sgnificant influence on growth, in mogt
cases with the expected dgn. Thus, more than one founder clearly advances growth.
Apparently, soread of risk over more than one founder and a broader avalability of
knowledge (skills) enhance growth. Smilarly, age of the dart-up influences growth, meaning
that older firms tend to grow faster than younger ones. After some time of experience, the
crucid busness routines are goparently acquired and interndised by the entrepreneurs.
Further, the esimatiion results on the use of support clearly point to influence on growth.
However, there is a difference between interna support (from Dedft Universty of
Technology) and externd support. The sgn of the firs coefficient is podtive as expected, but
the latter coefficient is negaive.

Table 6 Regression analysis of the growth of start-ups

Coefficients Significance

Congant -1.180

I ndependence motives 0.161

Family ranking - 0.002

Number of founders 0.630 >
Age of thefirm 0.169 *x
Interna (TU Ddft) support 0433 *x
Externd support - 0.346 *x
Lack of marketing knowledge (skills) - 1016 o
Management overload 0.289

Deding with uncertainty 1599 *x
R 0.710

** Sgnificant a the 0.05 leve.




This result, however, not necessxily indicates a negetive influence of externd support on
growth. What may happen is that most firms seek externd support only in a reativey lae
dage of problem recognition and solving, meaning that the firms deveopment is dready
affected by adownward trend. In this Stuation, using externd sourcestendsto bein vain.

Further, the edimation of the influence of two problems yidds dgnificant results However,
in the case of problems in deding with uncertainty the sign is different from expected, i.e
postive. This means that entrepreneurs who recognise deding with uncertainty as a problem
tend to perform better than other ones. What may be hepful in explaining this result is to see
the recognition of this problem in connection with the development of adequate draegies.
Thus, if entrepreneurs consider uncertainty as a problem, they prepare themseaves better and
devdop pro-active and adeptive drategies to ded with large risks. Our find estimation result,
i.e the influence of lack of maketing knowledge (skillsy on growth, conforms the
expectations. Start-ups thet are facing this problem tend to grow on a lower levd than other
dart-ups

From a policymaking point of view it is now interesing to see which of the above-indicaed
influencing factors can be brought “under control” by means of policy measures of the
universty. The following factors lend themsdves for such a deering:  number of founders,
ue of intend universty support, lack of marketing knowledge (skills), and deding with
uncertainty.

6. Incubation Policies
In generd, universties devdop policies to enhance survivd and growth of dart-up firms by
providing fadilities that match with limited resources of these Sart-ups and using:

- Sdection processes. screening and selection of promising and viable business idess.

- Monitoring sysems following ongoing devdopments of dat-ups in the frame of
identifying policy impacts

- Seedbed conditions in incubator facilities supplying a broad range of messures, like
chegp and flexible space, shared sarvices (secretarid, cleaning, restaurant), research
facilities a the university, courses and mentoring, and access to various networks.

- Soecificaly financid capitd: taking equity shares in gart-ups, for example to pay for up-
front patenting and licensing expenses, and establishing internd venture capital funds.
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How the previous policy is desgned and wha policy measures are included depends on two
dimensons of policymaking that are cdosdy reaed with vauation of uncertainty a hand and
coping with this uncertainty. These dimensons are comprehendveness of support measures
(content) and openness in policymeking (process) (Figure 1). On the first dimenson there are
two extremes, i.e. policies offering comprehensve packages of support - induding subsdissd
space, shared sarvices, access to networks, etc. - and programs through which start-ups sdect
sngle or a couple of support measures in a customised way. On the second dimension one
extreme refers to centraised (top-down) modes of policymaking, i.e. red edtate development in
one location based on a dear and pre-determined image of how incubators should be, eg. to
sarve interaction (learning) between entrepreneurs. These incubators are often “flag ships’ of the
univergty through therr physica presentation. The other extreme refers to modes of open
policymeking with a focus on sdf-organisation of Start-ups and with a focus on networking;
these modes enable both concentration of start-ups (incubator) and spread of them in department
buildings and outsde the universty. Entrepreneurs design the kind of support they prefer and
determine the diversity (specificity) provided based on the principle of “the entrepreneur knows
bes”. These ongoing and open processes are accompanied by loose forms of deering on key
processes and actors (networks) (e.g. De Bruijn et a. 1998).

Policymaking thet fits into the left upper part of Figure 1 ams to prevent or to reduce uncertainty
as much as posshle and policymaking that fits into the right under part tekes advantage of
uncartainty by dlowing sdf-orgenisaion and piecemed planing, induding leaning from
experiments and from monit oring ongoing developments.

Figurel Types of policymaking for incubation

Dimensions Comprehensive Custom-made packages
Packages of single measures

Centralised (top-down,

predetermined, closed) OLD MODEL OLD MODEL

Self-organisation and

networking (bottomrup, - NEW MODEL

adaptive, diver se, open)




7. Concluding Remarks

There is no blueprint avaladle for policies that enhance surviva and growth of academic spin-
off. Locd stuations may differ sgnificantly, eg. in terms entrepreneurid culture of universties,
sze and dructure of locd and regiond economies, and technology specidisation of universties
In addition, vauaion of uncertainty differs between cultures in large parts of countries and
continents (Hofstede 1997). This means that incubation policies need to be based on a careful
matching with these Stuations. Incubation policies preferably dso comply with needs of dart-
ups. The case study used in this paper has pointed to the following needs:

Multiple founders.

Learning about relevant markets and skills to penetrate these markets.

Learning to cope with uncertainty and to develop adequate Srategies.

Diversity inlearning partners.

Diversty infinancid sources and smal dependence of forma sources (early stages)
Universty support, particularly supplied in atimely manner.

Given the drong role of independence and preference for diversty among sSart-ups in our
cae dudy, modds of policymaking in the upper left-hand corner of Figure 1 seem outdated
for the dtuation a univerdties in Northwest Europe. Rather, up-to-dae policymeking modds
find themsdves more down and on the right-hand side. Ths fits into a broader awareness of a
trend for increased complexity in the links between universty, industry and governments,
manly the rise of new roles and interests, and volatility in new networks In such Studions
policies are preferably adaptive both in the type of policymeking process and in the meesures
sdected (Walker et d. 2001).

The exiding evidence suggests that incubation policies dlowing for a cetan sdection of
support in a customised way — the case of Delft — pogtivey influence the growth of academic
soin-off. Additiona research should be undertaken to determine whether comparable Start-ups
(age, sector, etc) in places not affected by an incubation policy peform less wdl; in other
words, a control group needs to be included in the research. A second research avenue would
be to identify different modds in policymaking for incubation across different cultures, based
on a different gppreciation of uncertainty, and to determine under which conditions these are
successful in simulating growth of academic spin-off.
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Note 1

The sample represents a sdected category of spin-off firms (1) edtablished after 1995 and
aurvived in 2002, (2) edablished in Deft and locaed here in 2002, (3) support from the
universty (mosly Technodtarters program). The origind sample size is 64 firms. All of them
recéved a written quesionnaire. With a response rate of 67.2%, this has led to 43 vdid
responses. Non-response seems partly based on unfavourable business devel opment.

A mgor point is the generdity of the results. It is reasonable to assume that the results can be
generdised to young dart-ups from technicd universties and technicd faculties within generd
univergties in Northwest Europe under smilar inditutional conditions as the Netherlands. This
would mean that the problems observed in Ddft hold true for larger populaions of entrepreneurs
that have taken amgor “jump” in environment and routines.

Note 2

The andysis is limited to those factors that are important according to the literature, or for which
plausble arguments are avalable It is dso limited to factors tha show a sufficient
differentiation within the sample and which can be conddaed as ddidicdly independent
(Soetanto, 2002).
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