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Abstract

This paper reviews the literature on incubatordemeloped and developing countries. We show tleat th
concept of incubators has evolved in time accorthngarket and firm needs. Contemporary successful
incubators are profit-oriented, provide a wide ®ogservices, focus more on intangible business
services, and employ qualified managers and sugfedft By drawing lessons from country experiences
we assess the appropriateness of incubators asfatentrepreneurship promotion in developing
countries. The main weaknesses of incubators irldping countries are: (i) focus on tangible se¥sic
rather than intangible services, (ii) dependencganernment, (iii) lack of management and qualified
personnel, (ivlack of incubator planning and creativeness iniaglyproblems. Most successful
incubators display a creative and innovative chiaran approaching problems of tenant companies Th
is of course correlated with the quality of theubator management staff. Moreover, incubatorscefle
the institutional set-up, creativity, and policyavativeness in a society. Therefore policy on lratars
should be well-integrated with other policies fatrepreneurship promotion and economic development,
such as education and institutional deregulation.
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Incubators encourage firms to become innovativecantpetitive. Such a mission can be pursued only if
incubators themselves become competitive, busioessted, and innovative.
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1 Introduction

Researchers, industry experts, and governmeniaiffimcreasingly highlight the role that small
and medium enterprises (SMESs) play in creatingnmeand employment. Because of their
flexible structure SMEs quickly adapt to changethmmeconomic environment and technology
and as such small firms are the cornerstone ircyokaking regarding new venture and job
creation. For instance, about 94 per cent of afidiare small (<100 employees) in the United
Kingdom (UK) and Japan (Doi and Cowling 1998); @3 pent of all European Union (EU)
firms have less than 10 employees (European Conami2000); Chinese small firms account
for about 90 per cent of all firms and about 67 get of all firms with any Science and
Technology(S&T) activity (Lundin et al. 2006); micro enterpeis (< 10 employees) make up 96
per cent of the all firms and employ over 45 pertad the economically active population in
Peru (Jackle and Li 2006). Many politicians beliewnel economists have the intuition that new
possibilities for growth, innovation, and job crieatwill come from new ventures (Wennekers
and Thurik 1999). However, small and new ventusglseveral disadvantages that most
entrepreneurs face. They cannot benefit from saad@aomies both from the output and input
side. Small size is an important constraint forcess and product innovations, which are the
core of recent competitiveness (European Commisdri). Moreover, difficulties in gaining
access to tangible and intangible resources, lthateess to scientific knowledge, poor
management skills, and lack of know-how hamperigatvates among (high tech) new ventures
(Allen and Rahman 1985; Smilor and Gill 1986; Mileand Cote 1987; Nowak and Grantham
2000; Gassman and Becker 2006; Peters et al. 200dgse drawbacks that are common to
entrepreneurs and new ventures in most developadroes are exacerbated in developing
countries due to additional impeding factors, sastack of human capital, high macroeconomic
volatility, and poor functioning formal institutisn

Incubators provide an attractive framework to pticters in dealing with the difficulties in the
process of entrepreneurship summarized above. ddrebe considered as a remedy for the
disadvantages that small and new firms encount@rdayiding numerous business support
services and they are useful in fostering technoddgnnovation and industrial renewal (Allen
and Rahman 1985; Similor and Gill 1986; Allen and@Wskey 1990; Mian 1996a). They can
be viewed as a mechanism (i) to support regionaldpment through job creation (Allen and
Levine 1986; Mian 1997; Thierstein and Wilhelm 20Bbper 1999), (ii) for new high tech
venture creation, technological entrepreneurstipymercialization, and transfer of technology
(Mian 1994, 1997; Phillips 2002; McAdam and McAdag08), (iii) an initiative to deal with
market failures relating to knowledge and otheuispof innovative process (Colombo and
Delmastro 2002). Studies have showed that one d¢ingw firms do not survive the third year
and about 60 per cent do not survive the severdh(f#ECD 2002). This number considerably
falls to 15—20 per cent among incubator tenantsat{@r 1998; Adegbite 2001; Lalkaka 2002;
Abetti 2004). For these reasons many countries maveasingly been engaged in establishing
incubators. It is estimated that there are aroli3ncubators worldwide, one third are located

1 Most of the problems that entrepreneurs face adempinned in the market failure argument whiclifies the
need for incubators. However incubators can beedrtyy other theoretical approaches such as theoptians
view and the resource based view. For a summattyest different approaches see Hackett and DI34R).



in North America, about 30 per cent in Europe, tredremaining 40 per cent in developing
countries of which most are in Brazil and China.

This paper’s purpose is to discuss the rationaléhi® adoption of incubators in developing
countries. As such the discussion elaborates quesstiike what particular benefits can
incubators provide for entrepreneurs and small @ngs? What factors (resources) are
important in a successful incubator model? Canldeigg countries sufficiently harness
tangible and intangible resources for the succesgnbators?

The structure of the paper is as follows. Sectigndides a thorough review of the literature on
the impact of incubators on entrepreneurship anda@uoic development. We focus on the
indicators that are used to assess the perforn@noeubators and summarize the evaluation
results that have been conducted so far. Thisoseatso provides a novel typology of incubators
and argues that the concept of incubators has edaver time contrary to what current
literature claims (e.g. Grimaldi and Grandi 200B)Section 3, we provide country case studies
to illustrate different approaches in developingroies. In Section 4 we briefly discuss the
requirements for successful incubation in develg@ountries. Section 5 evaluates the overall
appropriateness of the incubator model for devalppbuntries and identifies questions for
further research.

2 Review of theincubatorsliterature

It is appropriate to classify the growing literauwm incubators into two broad categories. The
first set of studies deals with the theory of theuibators and the incubator model and seeks
answers to questions, such as how incubators areeth what their aims are, how they are
planned, and how they are managed (e.g. SimiloiGihd 986; Allen and McCluskey 1990;
Nowak and Grantham 2000; Grimaldi and Grandi 2@@noudt 2004; Leblebici and Shah
2004; Becker and Gassmann 2006). The second stidés evaluates incubators regarding
certain factors that define success indicatorss&lpapers mainly focus on whether incubators
have achieved their economic and technologicalsgimadupporting entrepreneurs and small
companies and their wider goals in encouragingticre®af new firms and jobs and establishing
an entrepreneurial society (e.g. Mian 1996a; Colmanrd Delmastro 2002; Peters et al. 2004;
Rothaermel and Thursby 2005a, 2005b; Aerts et0@l72McAdam and McAdam 2008). Section
2.1 focuses on the former set. The latter is dsstisn section 2.2.

2.1 Brief history and typology of incubators

The main focus in this study is the concept ofl{tedogy) incubators. There are many
derivatives that spun out from the concept of smgmarks and incubators. For this reason it is
better to define both at this stage. The Intermatidssociation of Science Parks (IASP) defines
a science park as: ‘an organization managed by specialized professpndiose main aim is

to increase the wealth of its community by promgtime culture of innovation and the
competitiveness of its associated businesses andl&dge-based institutions’. To enable these
goals, a science park (i) stimulates and manageaw of knowledge and technology amongst
universities, R&D institutions, companies, and neask (ii) facilitates the creation and growth of
innovation-based companies through incubation andaff processes, and (iii) provides other



value-added services together with high qualitycepand facilities. For instance, University
Research Park (URP) is a derivative of this conCEmpe main differences are the contractual
and/or formal ownership or operational relationshith a university and the focus on transfer of
technology and promotion of R&D under universitghistry partnership. On the other hand
National Business Incubation Association (NBIA)idet business incubation as a dynamic
process of business enterprise development whjchuiture young firms; help them to survive
and grow during the start-up period when they apstmaulnerable, (ii) provide hands-on
management assistance, access to financing anestrated exposure to critical business or
technical support services, and (iii) offer entespaurial firms shared office services, access to
equipment, flexible leases, and expandable spadas@dér one roof'. The most important
element that identifies incubators from the resdiofilar establishments is that, it provides high
level business support/management services unaerooi for entrepreneurs and new ventures
that have (medium) high level technological focusreate synergy (e.g. Allen and McCluskey
1990; Aerts et al. 2002).

As stated before, this paper covers the literadbargncubators. We do not provide detailed
definitions of other forms, such as technoparkustdal parks, technopolis, etc. All these
establishments share similar characteristics andorarelatively minor points. The differences
between various definitions and forms could eds#yanalysed with the help of Figure 1 where
different derivatives are placed on a continuunmftow to high management support services
and from low to high technological level. Most bétcontemporary incubators originate from
multipurpose business incubators and businessesetitat have been established in the 1970s.
These days incubators have a highly selective aiomi<riteria and provide hands-on business
and management assistance for new ventures thhigirer in technological continuum and
have a high potential to generate revenue andecjelas. The incubator, as understood in the
current terminology, is represented in the grayleldaarea in Figure 1.

2.1.1 Development of the incubation idea

It is widely accepted that the first incubator wasated by Joseph Mancuso in Batavia, New
York in 1957 on a former Massey—Ferguson facilitglflebici and Shah 2004; O’'Neal 2005).
The incubator movement was initiated by the marsagkthe incubators in the United States
(US) through a series of conferences in the midd§%ponsored by the US Small Business
Administration (Allen and McCluskey 1990). Incubatdliffered from the existing industrial
parks and estates as the focus shifted away frahestate development and subsidized rents to
value-added business services (O’Neal 2005). THegelopments finally led to the foundation
of NBIA in 1985, with 40 founding members. Figurel@icts the number of incubators
established in the developed and developing warfdse-year intervals starting from the 1960s.

2 This is also what differentiates incubators fronsiness development services (BDS) such as trainagpcity
building, fund raising, etc. BDS could be provideyl any company or institution for profit or not fprofit.
However providing these services under one roadriy a tool for incubators to achieve new ventunel a
technology creation and create synergies.



Figure 1: Identifying incubators among other forms of similar establishments
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One can categorize incubators either accordingew funding scheme (sponsors) (e.g. Becker
and Gassmann 2006) or according to their main tgsc(e.g. Aernoudt 2004). Despite
numerous typologies in a similar manner, therdilis® theoretical study that aims at merging
these two seemingly separate typologies. This payades an attempt in this direction. The basic
framework is presented in Figure 3. The verticalelsion locates incubators on a continuum
from non-profit to for-profit. The horizontal scalepresents incubator objectives ranging from
traditional (new venture creation, job creatiomremmic development) to specific (transfer of
technology, sector-specific objectives). The giag represents the total number of incubators
established through time as depicted in Figureeblébici and Shah (2004) identify the period
1960-84 as the origin of the industry.



Figure 2: Number of incubators established in developed and developing world
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First generation incubators aimed at job creatiwhr@ew venture creation that are catalysts for
economic development (Hackett and Dilts 2004b; Aadt 2004; Leblebici and Shah 2004). For
instance, the first phase of growth (10 per ceatlyeggrowth rate on average) of the incubators
in the US between 1984 and 1990 was a reflectidgheoéconomic downturn of the US
economy. After a slow diffusion of incubators frahe 1960s to 1984, during the first phase of
growth, massive public funding was directed to lratiors as a remedy for unemployment and
firm failure (Leblebici and Shah 2004). The movememard creating university technology
incubators and the favourable image of incubatoraeced this trend. The number of incubators
rose to 400 only in the US and industry expertsreged about 1000 incubators around the
world by 1990 (Allen and McCluskey 1990). Thesdde played quite an important role in
sustaining incubators as an important tool for pybng entrepreneurship. In this period most
incubators were publicly financed and most aimcanemic development by industrial renewal
and creating jobs.



Figure 3: Typology and the evolution of incubators
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The incubation industry reached a level of maturitthe following five-year period. In the mid-
1990s the number of newly established incubatodeueloped countries slowed down. This was
mainly because of the problems in the incubatiamt@ss. Most incubators were providing
similar low quality management advice and busiseggort services without any exit
restrictions. The credibility of incubators wastoged in the second half of the 1990s which
could be labelled as a deepening of the industng. development of the new high tech economy
stimulated this process and led to the creaticseofor-specific incubators (Hackett and Dilts
2004b) and virtual internet incubators that aimestimulating networking among high tech
start-ups (e.g. Nowak and Grantham 20®8hother factor that enhanced this second growth
wave was the adoption of the concept in many d@wedpcountries such as China, Brazil, India,
Malaysia, and Turkey as can be seen in Figure 2.t@ird of the existing incubators in
developing countries were established from theyed#90s to 2000. It is now estimated that

3 There are three other factors that played a rolhis trend as suggested by Hackett and Dilts 48DQ(i) the
Bayh—Dole Act in the US that reduced the risk andeutainty of commercializing publicly funded resgsg (ii)
the Intellectual Property Rights (IPR) system drelrecognition of the role of R&D and innovationdgiii) the
commercialization of bio-medical research. Theaqmdke of the dot.com market slowed this trend anebdvioff
virtual incubators. However, the general trenchim industry was not affected from this development.
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around 40 per cent of all existing incubators ardaveloping countries (European Commission
2002).

2.1.2 Financing incubators

The next generation incubators are expected tomprbfit and sector-specific. The founder and
the first director of the NBIA, Carlos Morales, agg that for-profit incubators are expected to
grow to about half the total number of all incutratm the coming years (paraphrased in Nowak
and Grantham 2000). Becker and Gassmann (2006) steoincreasing trend of corporate
incubators with a thorough typology of for-profiicubators. For-profit incubators could be
organized as independent entities or they couldadpeinder a parent corporation. Their major
purpose is to generate a revenue for their ownbrshacould be done in various ways such as
charging fees for services provided or the incubabaolld invest in the businesses of individual
tenants. For-profit incubators also support corppona in achieving technological as well as
economic goals such as developing innovative prisdared processes. Given the market failure
argument behind establishing incubators the ldbelgrofit’ might sound odd. However, the
idea of for-profit incubators is compatible witretinarket failure argument. New and small
ventures have problems to reach resources, fundimgknowledge. Firms may select to receive
assistance for specialized services provided bp@rbator but in return have to give up shares
or pay for these services. In this case all theises are provided and organized within an
incubator and the only difference is that servitage monetary costs. The benchmarking study
in EU countries shows that for-profit incubatorsistitute about 25 per cent of all incubators in
Europe, ranging from 38 per cent in Italy to 18 gent in France (European Commission 2002).
In the US this number is about 15-20 per cent.

In developing countries most incubators are siitided by the government and the for-profit
idea is yet to develop. There is no clear cut mf@tion on how much governments spend on
incubators because most funding available for iatatppromotion is integrated to other major
funding programme$.For instance, many incubators are supported bithéhrough EU
structural funds and regional development fund®riational institutions such as the World
Bank and UNDP have only a modest role in finané@mugibators in the developing wordd.
However, a recent initiative led to the establishtrad infoDev managed by the World Bank
specifically aiming at the promotion and establisitof incubators in developing countries.
The programme aims at stimulating innovation inedeping countries by establishing
incubators that assist new technology-orientedwestespecially in Information and
Communication Technology (ICT), (Scaramuzzi 2003gction 4 gives more information
regarding how incubators are financed in developmygntries.

4 For instance, in the UK50 million are yearly available via the Governmewtional Innovation Fund.
However, how much exactly is spent on incubatornsoisclearly documented. In a recent speech the W8w
president Obama declared that US$250 million velifvested in business incubation each year.

5 Itis known that UNDP has supported incubator gutyj in several countries, including Turkey, RoraaBigypt,
Uzbekistan, Colombia, and Pakistan. Regional dgweént banks such as the Asian Development Bank also
supported incubation projects for instance in tlyegiz Republic.

6 For more informaton and a list of projects thatre a supported by InfoDev see
http://www.infoDev.org/businessincubation
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2.1.3 Incubation is an evolutionary idea

As stressed earlier this paper suggests that fir@toie and the forms of incubators have
evolved through time according to the need of itmed and the economic climate. Figure 3
reflects this with a rough correlation betweenitiieoduction of new incubator models and the
number of incubators established each year. Instinse we contradict to Grimaldi and Grandi
(2005) who identified two incubating models compgriour types of incubators: Business
Innovation Centres (BICs), University Business lators (UBIs), Independent Private
Incubators (IPIs), and Corporate Private IncubafGfils). Model 1 aims at reducing start-up
costs for new ventures anchored in old econometarg local markets by providing various
business support services. Model 2, on the othed,ems at accelerating start-up process of
aggressive, high value-added, high tech compari@sdviding both technological and
management assistance. They argue that the emergetite second model does not represent a
linear evolving process or an improvement of MadeDur view is more in line with Leblebici
and Shah (2004) who argue in narrative theory getsge that the concept of non-profit
incubators in the 1970s has been re-invented itatkel 990s for the new techno era. The long
term evolution of incubators reveals that the cphbas evolved from a simple tool for
economic development into a high tech, sector-fipeanid increasingly profit-oriented tool to
promote entrepreneurship.

2.2 Value-added contributions of incubators

There are a number of studies in the literaturedkialuate the usefulness of the incubators by
assessing their value-added contributions. Appetatibe Al lists scholarly articles that assess
incubator performance for various countries. O tiaat makes the assessment challenging is
the selection of appropriate criteria. On what giigican an incubator be labelled as successful?
Answering this question requires a brief summarthefaims of establishing incubators.
Incubators are established and supported for difteieasons:

1. To reduce start-up and early stage operational costs, and the risk of doing business by
providing a protective environment for start-ups. (Similor and Gill 1986; Allen and
Rahman 1985; Allen and McCluskey 1990; Lalkaka 206&nnon 2005). Most
incubators offer managerial and administrative sdgece as well as physical
infrastructure to their tenants. Previous studiBswed that incubator services are
important for tenant firms (Mian 1997). For instanédegbite (2001) argues that one of
the main reasons behind the low performance of idigeincubators is poor and
insufficient incubator services. Especially man&jeassistance could be an asset to
entrepreneurs who lack managerial skills.

2. As a means of regional (technology) development policy. Incubators were used as an
effective policy tool in various countries for remng unemployment, new job and
venture creation. See for instance, Thierstein \Afilielm (2001) for the German case,
Frenkel et al., (2008) and Roper (1999) for thadBrcase and Abetti (2004) for the case
of Finland.

3. Enhancing university-industry collaboration via university incubators. Especially in the
mid-1990s incubators were established with the @finmcreasing commercialization of
research and transfer of technology. See for iostaMian (1996a, 1996b, 1997);
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Phillips (2002) and Rothaermel and Thursby (20@885b) for the US case; McAdam
and McAdam (2008) for the UK and Ireland. Universitcubators also serve as a role
model for university students and act as an in-adpart-time) employment opportunity
for students (see Akgomak and Taymaz (2007) foiftir&ish case) .

. Simulating networking among firms (e.g. Sweeney 1987; Allen and McCluskey 1990;
McAdam et al. 2006). Tenant firms and entreprenaans benefit from peer groups
effects. The idea is based on synergies amongpeatreurs who share similar problems,
businesses and work environment. For instance, é¢tiaas al. (2000) argue that among
the existing incubator models, the networked intmbéncubators in which networking
is organized and deliberately fostered) is likety de more successful. In a similar
manner, Hughes et al. (2007) argue that firms’ es€ds related to strategic networking
not to their mere presence in an incubator. Tefians network to access resources and
to acquire knowledge.

Reversing or preventing brain drain. For instance, in Israel high tech incubators were
effectively used as a tool for absorbing immignati®@oper 1999; Frenkel et al. 2008).
Between 1989 and 1995 more than 11.000 high slsibgehtists and engineers emigrated
from the former Soviet Union some of which were @&wed in incubator firms.
Incubators can also help scientists to commereattzeir work and to increase the
financial means of scientific research. For instarane particular goal of the Zelenograd
Scientific and Technology Park in Russia is to makentific work financially worth
while to gain scientists back. Russian sciencef&@sd a within country ‘brain drain’ in
the sense that most Russian scholars gave upifcieesearch for more profitable non-
scientific work such as managing western retailrestoin Moscow (Bruton 1998).
Similarly, China established ‘Innovation Parks Returned Scholars’ to attract talented
researchers and students who live abroad. Variobsidies are provided for returned
scholars to set up high technology-oriented busieeg China (Chandra 2007).

Table 1: Summary findings of the literature assessing incubator performance

Survival Sales growth Employment Innovativeness
growth

Physical + +/0 O @)
infrastructure
Management +/0 @] (0] @)
support
Administrative +/0 @) O @)
support
Incubator image + +/0/- (0] @]
Financial support +/0 +/0 +/0 @)
Networking with O @) O +/0
university
Networking with +/0 +/0 +/0 +/0

business
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Networking with o/- O/- o/- O/-
incubator firms

Notes: (+) positive effect, (-) negative effect, (O) no particular effect.

By looking at the above list of diversified goalssi not easy to assess incubator success. One
issue, we have mentioned earlier, is the critenigpérformance. Is it survival of the firm,
generation of employment, growth of sales revenu@novativeness? Such indicators have
been employed previously in assessing the perforenahincubator tenants (see Table 1). So far
there has not been a consensus among researaendimg which indicators to focus on.
Another related issue is the goals of the stakedisldDifferent parties with different objectives
are involved in an incubator and a success indidatamne stakeholder may not be an indicator
of success for another one. For instance, in aeusity incubator, the survival rate is an
important concern for the incubator managementetbee, a high survival rate can be
considered as a success criterion. However, ifishi®t accompanied by an increase in the
employment of graduates of the university in whioh incubator is located, it may be
considered as a failure from the university’s paihview. Moreover, since the opportunity cost
of incubation is unknown it is very hard to detammivhether an incubator is successful or not.
Given the above goals we summarize the findinghefiterature assessing the performance of
incubators in Table 1.

The findings of this literature for various couegiare presented in Appendix table Al1. We,
therefore, highlight several points that have emeérgom these studies. First, most evaluation
studies are conducted in developed countries. Tdrerenly a few studies that quantitatively
evaluate incubator experience in developing coestfe.g. Hsu et al. 2003; Akgcomak and
Taymaz 2007). Second, qualitative (case) studras tie be more optimistic regarding the
usefulness of incubators. Most studies argue tvegring start-up costs and providing assistance
increase the likelihood of survival and create uezg and jobs. However, this is only one part of
the study as no such information is collected coring what would otherwise have happened if
the entrepreneurs decided not to locate the firanimcubator. Statistics show that survival rates
are much lower in general for off-incubator firfiowever, some studies report evidence that do
not support overall statistics. For instance, imry it was found that only 3 per cent of firm
owners would not have started their business with@miexistence of incubators (Tamasy 2007).
Similarly, among a sample of 48 incubator firmsyamo stated that the company would have
not existed if it were not located in an incubgkcomak and Taymaz 2007). On the other
hand quantitative studies tend to report mixedewig on performance indicators such as firm
sales and employment growth and innovativenessdResers generally agree that incubators do
have an impact on employment and sales growth. Memvecubators are not found to be
stimulating innovativeness in terms of patentsdpod, and process innovation. For instance, in
a study to assess the technology transfer and corratieation of research arguments Phillips
(2002) found that technology business incubatagaly marginally beneficial and the level of
technology transfer is much lower than expectedadJthere are only a couple of studies that
pursued longitudinal analysis (Rothaermel and Tiw2)05a, 2005b). To assess the impact of
incubators thoroughly, information on after-incubatis crucial. Unfortunately data availability
significantly hinders this type of analysis. Fiyalhlmost all studies assessing the performance
of incubators are based on assessing firms ratharthe incubator itself. However, the
differences between firms within an incubator arth@en on- and off-incubator could reflect

the motivations of the firms as well as the beseaditan incubator (Lofsten and Lindel6f 2002).
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For instance, it may be the case that incubateasfwerform better regarding economic or
technological indicators because entrepreneutsesiet firms might be more qualified (e.g. Pena
2004).

3 Country cases

This section provides experiences of four develpgiountries in business incubation. We have
chosen China and Brazil because these two coumbdgesher host about 1000 incubators and are
ranked third and fourth respectively (in terms ofmber of incubators) following the US and
Germany. To match China and Brazil we have seldatgid and Turkey. China and India are
two emerging developing countries that are compeanalkierms of their size, GDP growth, and
potential they provide for future development. @a dther hand Brazil and Turkey are accepted
to be two promising emerging market economies asplal certain similarities such as
institutional landscape towards democracy, fullydiioning market economy, macroeconomic
instability, etc. All four countries (i) have togmote entrepreneurial risk-taking culture, (ii) bav
inhibiting institutional obstacles to entreprenduips (iii) have underdeveloped venture capital
markets, and (iv) face similar difficulties in m@hag incubators. Given these, the evolution of
incubators, their goals, incubation models andnfairag structure display considerable
differences among countries. Appendix table A2 samas the incubation experience in four
countries in comparison to the US.

3.1 Brazil

Brazil has more than 30 years of experience inbatian. The Brazilian incubator movement
took off in the 1980s with the collapse of the maily regime and the emergence of democratic
institutions. The first incubator was established 986 and within 10 years this number
increased to 40. The growth of the incubation bessnwas rather slow in the first decade mainly
due to inconsistencies between the national progr@end the commitments to grow.
According to an early assessment by Lalkaka anddpi1996) most incubators were located in
a university or a research institute and more 8taper cent of the tenants were spin-offs from
academia and other companies. Universities playeathlrole in establishing incubators. More
importantly, they promoted the idea of incubatiotiluncubators were accepted as a tool to
promote entrepreneurship. In this sense one caredhgt incubators in Brazil flourish as a
product of a bottom-up process (Etzkowitz et ab®20Chandra 2007). At this initial stage the
main weaknesses of the incubators were poor ra&tiath the academic personnel and
insufficient business support services. There wases where incubators did not provide
business support and consultancy services at alletWer some incubators provided very poor
physical and operational infrastructure. These lgrab were exacerbated by institutional
constraints to entrepreneurship, such as bureauaratinsufficient risk-capital funding.
Because of such deficiencies the idea of incuba®is tool to promote entrepreneurship
emerged and developed slowly complementary to atisétuments, such as Micro and Small
Business Support Services (SEBRAE) that has vasapport mechanisms for small firms;
Nucleos de Inovagéo Tecnoldgica (NITS) that aimastgist researchers in the transfer of
technology and intellectual property; and the Miyi®f Science of Technology that coordinated
activities to provide small scale financial suppamtl venture funds for small and new
technology-oriented ventures. The need for a natibasiness incubation strategy made the
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Industry Technological Training Support ProgramfACTI) to cooperate with the National
Advanced Technology Enterprise Promoter Entity (RO EC) to establish a sustainable
strategy to support business incubation. The inbomandustry lacked a national strategy for
quite a long time. This deficiency, contrary to egfations, established a flexible environment
that produced different incubator models for déf@raims and helped Brazil to create a less
costly development model (Etzkowitz et al. 2003)e3e efforts in the mid-1990s supporting the
concept of incubation paid off quickly. Between 5%hd 1997, 33 new incubators were
established which outnumbered the cumulative nurabercubators that were established since
1986. There are now about 400 incubators operatiBgazil. More than half of these incubators
are technology business incubators. According toeMla (2005) in 2003 there were over 1000
tenant firms with more than 15.000 employédse latest figures from ANPROTEC show that
the mortality rate of incubated firms is 7 per cemtnpared to about 50 per cent within new
ventures that are not incubated (Oliveira and Me2i}8).

Incubators in Brazil are generally linked to unsiges and financed by various governmental
and non-governmental sources, such as the Natioobation Support Program (PNI) that
supports the creation of new incubators and adsistexisting ones to expand, private
companies and the Federation of Industries. Feameg, the Federation of Industries in S&o
Paulo is actively involved in operating about 16ubators (Chandra 2007). The active
contribution of various actors (for-profit, non-fitpand universities) is a distinct feature of
Brazilian incubators because in most other devatppountries incubators are mainly backed by
the government. Therefore incubators in Brazilraflections of synergies (a triple helix) among
the university, industry, and the government (Etziko et al. 2005). This synergy even had
repercussions indirectly on innovation in gendrak. instance, the Innovation Law in 2005 that
significantly improved transfer of technology araranercialization of research is an indirect
product of this synergy.

Another interesting feature of incubators in Brazilhe innovative approaches to incubation
models. Local needs and the attempts to alleviatenty shaped the emergence of different
incubators and incubation models significantly. Marcubators were established as a remedy to
unemployment aiming solely at job creation espécialtraditional sectors such as agricultural
equipment, furniture, and textile. There are eveubators that are specialized to foster
entrepreneurship in cultural activities such asimust, and cinema industry (Scaramuzzi 2002).
Recently, PNI has initiated a very interesting paogme that aims at sharing information,
experience and expertise among incubators. Accgtdithis programme older and reputable
incubators are asked to help smaller incubatoraii@ta 2007). In other words, older incubators
will incubate younger incubators. There are variotiner interesting and innovative programmes
and schemes concerning incubation in Brazil.

3.2 China

China is a relatively newcomer to the incubatiosibess. The first incubators were established
in the late 1980s but the growth of the industry been tremendous. In the first ten years 100
incubators were established incubating about 1406Gf The recent estimates show that there

7 ANPROTEC webpage http://www.anprotec.org.br/
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are now more than 500 incubators in China sheljeyirer 600,000 employees (Chandra 2007).
China has displayed an outstanding success regaitkrexpansion of the incubation
programme. As in most other cases the governmagegla predominant role. Incubators in
China offer services such as low cost office sphasiness support services and networking
opportunities. However they are much bigger in s@pared to their counterparts elsewhere
(Scaramuzzi 2002). An average incubator sheltete 0 firms and it is not surprising to see
incubators with more than 150 new ventures (Ha2@02).

The entrepreneurs in China, like in any other dgsielg country, lack financial resources and
managerial skills. However, in the Chinese caseethee two additional barriers to
entrepreneurship: (i) the financial and instituibsystem which is solely dominated by the
government, (ii) the risk-averse cultural valuese Tisk-averse culture not only inhibits new
venture formation but also affects seed fund decssbf the banking and financial sector. The
Chinese incubators have to overcome typical barteeentrepreneurship and on top of that have
a mission to transform societal values towardslataking entrepreneurial culture. In this sense
the Chinese government used incubators as a poltyiment to create markets especially for
high technology products. Incubators in China ararfcially supported by the government via
the Torch High Technology Industry Development @eT ORCH), under the Ministry of
Science and Technology (MOST). TORCH is heavilylmed not only in constructing
incubators with modern infrastructure and equipniberitalso in operating these incubators. The
government provides generous seed capital fundstdor-ups and funds for R&D and
innovation for small and new technology-orientechB. But the main reason behind locating
firms in incubators is the low cost services suglhoa rent, which can be 50 per cent below
market rent and discounts on infrastructure (Hag®@2).

What makes the Chinese case special is the empirasisovation and technology. The
incubation industry is strategically designed tayplole in China’s transition to a high
technology-driven market economy (Harwit 2002).ahsillustration, the incubator policy was a
core ingredient in the 10th five year plan (200-@AVOST. US$6 million was provided only
for constructing incubators (Chandra 2007). As@2about 40 per cent of the high tech firms
in development areas were housed in incubatorsaiHa002). The Chinese experience lacks
sound and quantitative assessment but the estistad@sthat the transformation rate of
scientific achievements into production increasecweerage from 30 per cent to 70 per cent.
Moreover the survival of high tech ventures incegasom 30 per cent to 80 per cent because of
incubation. Currently there are various types otibbators with different models some of which
are innovative in set-up, such as the incubatarsetoirned overseas scholars that aim to provide
finance and assistance for scholars who live abbodavho plan to implement their creative
ideas in China (Ling et al. 2007).

A particular weakness of the Chinese incubatioggmme is the dependence on the
government. As stressed above incubators are fatbaicd managed to a greater extent by the
government and this dependency hinders self-saffa@y of incubators in China. Incubators are
required to reach self-sufficiency in three yearsthey seldom accomplish this target. In some
cases this dependency even affects the marketatimmand behaviour of tenant firms. Because
the exit criterion is not implemented strictly mésins tend to linger around and continue their
risk-averse structure (Harwit 2002; Chandra 200M@teover, incubators who depend on the
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government are found to be less active in providingriety of internal and external financial
services (Chandra et al. 2007). Another weaknesisegbrogramme is the focus on the
‘hardware’ aspect (Lalkaka 2002). The governmestihaested a massive US$1.6 billion to
construct incubators. However the intangible sewvithat are provided by the incubators are
poor in quality and management skills of the marsagenost of who are government officials
and have no market experience—are low. The sitleeohcubators is another factor that
reduces the quality of the services. Harwit (20@pprts cases where this poses serious
problems as it is not easy to provide similar conder all tenants if the incubator has about 100
tenants.

3.3 India

India has about 8 scientists and technical perdqerel000 population. This number is very
low when compared to countries such as Russia @i@South Korea (22). However,the
absolute numbers are more revealing to understengdtential of India: there are about 10
million technical personnel which is almost 10 tgregger than most countries. Starting from
the 1950s the Indian government has initiated s¢ypeogrammes and policies to leverage this
talent, such as establishing prominent universéiesresearch institutes, providing tax
exemptions to new ventures, improving financial gedture capital markets, and the
establishment of National Science and Technologyepreneurship Development Board
(NSTED) in 1982. However, it is still not possilbeargue that India is optimally benefiting
from this large talent pool. It is true that Indias build a massive science, technology, and
research network composed of hundreds of univessitaboratories, and institutes but the
reflection of this to entrepreneurship and new uentreation has surprisingly been limited.
Most entrepreneurs lack necessary capabilitiesaioage a business, have problems in
networking even at the regional level and last,fmitleast, lack financial resources. Despite
improvements, the financial institutions provid@ital on stringent conditions, such as high
lending interest rates and demand of 110 per adlatteral security. This leads to a financing
gap which discourages entrepreneurs. Incubatoid tloerefore be a stimulus in turning talents
and new ideas in to new ventures.

The incubator movement in India took off in theeld®80s as a complementary policy tool
aiming at promoting entrepreneurship and stimutatiew venture creation. The take off in the
1980s was slow because the first incubators waeanéed by the United Nations (UN) but
lacked government support (Lalkaka 2002). Thisdreas been continuing since then and it
seems that the incubator movement is not pickingnupdia. Currently there are about 50
incubators in India (15 of which are Technology iBess Incubators) when compared to about
400 incubators in China and about 300 in South &argher education institutes are hesitant to
support incubators and it is not easy to raiseip@wareness on the role that incubators could
play. There are recent initiatives of the Departhwdrscience and Technology together with
other programmes like Entrepreneurship Developr@etit(EDC) and Science and Technology
Entrepreneurs Park (STEP) to set up more incubf&@isvanan 2007). These recent initiatives
proposed by the government are (i) incubation fuhdsprovide seed money to entrepreneurs,
(i) tax exemptions for services provided by tediogy and business incubators, (iii) priorities
for incubated enterprises in financial markets) $iwpporting the establishment of incubators in
the fields of chemicals and biotechnology (impletedrby the Department of Biotechnology). It
is best to complement these efforts with campailgaspromote the concept of incubators. For
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instance, the global forum on business incubatmnmenced in Hyderabad in 2006 hosting 300
practitioners from 60 different countries which veasuccessful promotion attempt to raise
awareness.

Beside the government of India and the UN, the WBdnNKk is also active in the incubation
industry.InfoDev, a partnership of international developmennaggs, have been financially
supporting five incubators countrywide) (hdiaCo (Mumbai), (i) TREC-STEP
(Tiruchirappalli), (iii) SRISTI (Ahmadabad), (iv)éNeT (Chennai), and (v) VIT-TBI (Tellore).
The amount of the grant reaches up to US$1.1 milliecubators under this scheme function
like any other technology business incubator. Tafésr office space, ICT facilities, and other
incubator services to their tenants. Moreoves fiassible in some cases to receive financial
assistance in the form of seed funding directlynfithe incubatorl ffoDev 2008).

What makes India rather an interesting case isiisabators constitute only a small part in a set
of policy instruments to promote entrepreneursBipmeans of various different programmes
and mechanisms organized by the NSTED more thadradrihousands of people, researchers
and students have received training in entreprahgusince the beginning of the 1990s
(Saravanan 2007). By any standards this is a bigoen and an applauding achievement. There
is not a study, to our knowledge, that assesseadfievements of such policy instruments. The
estimates and limited evaluation studies showtti@tncubated firms grow much faster than
their non-incubated counterparts and the survatas is about 80 per cent compared to only
about 40 per cent for new ventures that are natbatedd Effort should be put in conducting
sound assessment which could be a valuable asg@iiditioners and policymakers worldwide.

3.4 Turkey

SMEs (99 per cent of all firms) possess an imponpéace in the Turkish economy. Having
realized this fact the government authorities hawgloyed various policy tools to assist SMEs
such as direct financial support, R&D subsidiesl tax allowances. As a policy tool in this
direction, the incubator movement in Turkey staitethe 1990s with a particular interest in
technology business incubators (TBIs). The conoéph incubator was appealing because the
risk of establishing and maintaining a high teclgglbusiness is manifold in an environment
characterized by macroeconomic instability suchakey.

Incubators in Turkey are established by KOSGEB cing a non-profit, semi-autonomous
organization (under the Ministry of Industry ancde) with the objective of improving the
conditions of SMEs and enhancing their competiti@pacity. Within the body of KOSGEB,
there are three different schemes that can beifigehas an incubator: Enterprise Development
Centres that function as traditional incubatorsulrators Without Walls, and Technology
Development Centres (TEKMERS) that function as ersity incubators. TEKMERSs aim (i) to
help people who are trained in scientific and tetbgical fields to become entrepreneurs, (ii) to
foster the creation of new technology-based enagy (iii) to foster commercialization of

R&D, (iv) to strengthen university-industry cooperatifw),to assist other policy initiatives that
focus on the diversification of regional economitiaties.

8 From the presentation of R.M.P. Jawahar, Execuivector of Triuchirappalli Regional Engineeringl@ge—
Science and Technology Entrepreneurs Park (TRECGPSTE  Accessible at
http://www.infodev.org/en/Publication.34.html
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TEKMERS select entrepreneurs/firms after an assestsatf their projects on the basis of
technological orientation and innovativeness. Tiogeethe majority of the incubator tenants are
limited liability firms that are specialized in cquoter, software, electronics, medical appliances,
and automotives. As of 2008, a total of 650 firmgdnbenefited from incubator services, most
of which are new technology-oriented ventures. €ntty there are about 40 different types of
incubators, 15 of which are technology incubatbirsubators provide office space and necessary
supplies and equipment to tenant firms. Moreowendican benefit from diversified financial
assistance initiatives. These include (i) a supforthe form of loan) up to about 120.000 Euros
for supplies, equipment, and prototype developm@htnitiatives ranging from professional
consultancy support to rent support, without reparynup to a total of about 30.0&0ros.

Apart from these support schemes, firms can takardege of the facilities provided by the
universities where the incubator is located. Howgtree chief advantage of incubators is that
firms receive considerable amount of tax reductions

In 2003, the performance of incubator firms wadwatad by means of conducting a
guestionnaire in six incubators in Ankara and IstarffAkcomak and Taymaz 2007). The study
was based on a matched sample technique, compacuigator firms with firms located
elsewhere in terms of employment growth, salesmeegrowth, and innovativene$¥he main
findings of the study are summarized below.

The incubator firms were found to perform bettenrthheir counterparts located elsewhere
regarding employment growth and sales revenue frolte majority of the on-incubator firms
stated anncrease or no change in employment. On the contrary, one-third of aftubator firms
faced a decrease in employment. A considerableopénis increase is due to employment from
the local market. For instance, 75 per cent ofitines stated that there is at least one employee
who graduated from the university where the firns\wecated in. Similarly, 29 out of 48 firms
have at least one entrepreneur (founder of thé fivho graduated from the university in which
the firm is located. This favourable situation atexdds for growth in sales revenue. More than
60 per cent of the incubator firms faced an in@eéagheir sales revenue. This ratio was much
lower in firms located elsewhere. Unfortunatelyg #tudy found no statistically significant
difference between on- and off-incubator firms relgag innovation (owning trademarks,
patents, product, and process innovation, etc.).

What makes incubator firms more successful in gnavftemployment and sales revenue? Three
factors explain this difference. First, it mightthe case that on-incubator entrepreneurs are
more qualified which makes the firms they estabirsire successful. Second, financial
opportunities and incubator services provided leyiticubator may determine the success. Third,
incubator firms are more likely to interact witthet firms and universities and therefore can
benefit more from network externalities. The firghreveal that entrepreneur characteristics and
networking do not explain the differences betweenamd off-incubator firms. Incubator firms

are better linked to universities, but most ofititeraction is in the form of informal contacts

9 The study was an attempt to evaluate the earlgegbé Turkish experience in technology businesahaton.
Information on 48 on-incubator (60 per cent resparage) and 41 off-incubator firms was collectedfdoye-to-
face interviews to compare and to contrast thedfithat benefit from incubator services with thdsat do not.
The data set also comprises data regarding 78aufator and 61 off-incubator entrepreneurs thatbéished
these firms.
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and could easily be explained by proximity to unsvg location. Concerning the second
argument, financial support is found to be critiiwalincubator firms. The detailed interviews
revealed that unwillingness and insufficient capts of firms, complexity of the application
procedure and deficiencies in the implementatiowiéi the full impact of the financial support
mechanisms. An overall assessment of all inculssonices show that 60 per cent of the firms
found incubator services critically important foetsurvival of the firm. However, the main
reasons of locating the firm in an incubator aeeuhiversity’s image and tax benefits. Incubator
services and networking opportunities are surpglgiamong the least important reasons.

The absence of venture capital initiatives, lowelswof business networking, lack of marketing
initiatives, and inadequate business support mesmsrappear to be among the major problems
of the incubators in Turkey. The main source offing in the start-up stage is own capital
accumulation of the entrepreneur. Venture capitdl spin-off processes are vital for the long
term success of incubators but there is little mepment in venture capital markets in the last
decade. The low level of business networking atetaction is one of the main weaknesses of
incubators in Turkey. Only 10 per cent of the oadipator firms stated that the reason for
locating the business in an incubator is to netwatk similar firms. Unfortunately, enhancing
business networking in incubators in Turkey is aokeasy task because firms do not consider
networking as an essential strategy. Entreprerdrlilserately chose not to network with other
firms due to reasons of secrecy, protection ofifgasnformation, and critical personnel. Last
but not least, one of the main deficiencies ofdhepreneurs in incubators is their lack of
experience in management. Most firms in incubadoraot have viable business plans and the
management support from the incubator deemed ingrif.

4 Requirementsfor successful incubation

The requirements for a successful incubation psocesld easily be analysed in a simple
demand-supply framework. The entrepreneurs andveenures constitute the demand side. The
entrepreneurial actors lack managerial and mar€tind to a certain extent technological)
know-how and demand (specialized) tangible andhgitde services, administrative support,
easier access to resources, and access to busatessks. The agents on the supply side are the
stakeholders in incubators: who is establishingl@tors and for what reasons? We already
have tried to answer these questions that alsoel#iie location and the type of the incubator.
Business communities, local governments, and usitves support new ventures and provide
business services and technological assistanceghiiacubators for different purposes. The
success depends on elements of supply (exogenpuslythe management and funding of
incubators, quality of services provided, cleardrfined strategies and purposes, and elements
of demand (exogenously), i.e. how receptive areettieepreneurs for capability building.
However in most cases the success depends on hibtha&sponsors and incubator management
can meet the specialized demand from the entreprene

In the previous sections we have reviewed thedlitee evaluating incubators and presented four

country examples from the developing world. What we& learn from these experiences? How
should an incubator policy be organized to lifeetfiveness? In this section we summarize the
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requirements for successful incubation by givingrslexamples from experiences from the
developed and developing woAd Eight points are identified for successful incudmat

» The purpose and the mission of the incubator should be clear: In order to provide useful
assistance incubators should know their missioarlgléLalkaka and Bishop 1996; Kim
and Ames 2006). Incubators are established foremifit purposes from transfer of
technology to job creation. Moreover incubators bansector-specific assisting firms
only in bio-technology, for instance. Knowing theseion clearly is important for the
incubator manager to provide the right service foixentrepreneurs. It is also vital for
the selection of firms, entry-exit decisions aneitimplementation. Countries should not
set up incubators without a strategic plan justhersake of establishing incubators.

* Incubators should set clear selection, entry, and exit criteria: Various studies have
reported that the existence of clear criteria flestion and especially entry is positively
associated with the success of the incubator. f#agkett and Dilts 2004b; Totterman
and Sten 2005). There are many cases in develapungtries that report problems in the
implementation of this very simple rule. For instancountry studies for China (Chandra
2007), Nigeria (Adegbite 2001), Malaysia (Yunos 2D@nd Turkey (Akcomak and
Taymaz 2007) have stated that most incubatorstdaiheet this criteria. In China and
Nigeria this problem is exacerbated because tefiram tend to remain in the incubator
even though the incubation period has expired. Thiglso true for Turkey. There are
even arguments that the incubation period shoulfldxéle to maximize firm benefit
because a longer incubation period might have negahpact on some tenant firms (e.g.
Hytti and Maki 2007). Incubation provides a secem@ironment and may obstruct firms
to develop certain skills, such as competition aradketing which are generally acquired
by learning by doing.

* Incubator managers should be qualified, preferably with a business experience:
Managerial capacity and skills of incubator managerd staff are critical for the success
of the tenant firms and the incubator. In almostdaveloping countries this is major
problem. The incubator managers are not qualifi@ch(and Ames 2006), do not have a
business background (Lalkaka 2002) and are notnessioriented (Tamasy 2007).
Because of such reasons, incubators are not apl@vale the right service-mix for their
tenants. They are also not able to embed firms matiovorks and have difficulties in
evaluating and developing the business plan of teaants. There is a supply shortage of
gualified managers especially in countries wheereititubator movement was fast such
as China and Korea. The popularity of incubatocsease the demand for managers but
it is not possible to train and generate qualifiecubator staff at the same speed (the
Korean case, for instance).

* Monitoring firms is essential for success. Monitoring and screening tenants to assess
whether they are on the right track and whethey theet their targets is essential for
incubation (Hackett and Dilts 2004b; Aerts, et2§l07). Tenant firms could be assessed

10 For a good attempt in this direction see Kim ande& (2006). Success factors and best practicesteepio
various studies conducted by the OECD, NBIA, reg®ans and practitioners are summarized in thisystud
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on their performance regarding employment, saleswity, financial position,
innovativeness, etc. Regular monitoring revealssta¢e of firms, their specific needs,
and their success potential. It is the managetistgobe pro-active in monitoring. Firms
should be evaluated carefully on the basis of the#nagement skills and financial
strength before getting admitted to an incubatbis s an easy solution to minimize firm
failure (Aerts et al. 2007). Monitoring is also omay to assess the progress of the
entrepreneur.

Services that are provided by the incubator should be strategically selected: Incubator
services (facilities and technical support) helfreggreneurs to avoid start-up cost and in
some cases avoid start-up bureaucracy (e.g. the afaBrazil). There are direct and
indirect externalities from pooling resources thatrease efficiency. For instance,
facilities are shared by tenants so money can bestad in other useful activities (e.g.
Hackett and Dilts 2004b, Chan and Lau 2005). Intarigashould strategically select the
services provided and monitor their use. Askingaiself-evaluation what services are
mostly used is not a sufficient criterion to detarenthe right service-mix to be offered
for tenant-companie$ervices that are not provided can be essentidirfos (Allen and
Rahman 1985), thus monitoring should also addressgces that are not provided to see
whether there is need for such services. Self-assa# is important to reveal where the
incubator stands.

Intangible services are much more important than tangible services. Most incubators in
developed countries provide intangible and spemdliservices for tenant firms (e.qg.
networking strategy, assistance in making busipésss, marketing, etc.). In developing
countries the emphasis is on tangible serviced) ascoffice space, infrastructure, and
laboratories. This does not mean that these saraienot important. On the contrary, in
developing countries tangible services are of utnmportance. However, in many cases
(e.g. China, Malaysia, Nigeria, and Turkey) theas hot been an optimal mix between
tangible and intangible services that are offengthle incubators. Given the needs of the
contemporary world, incubators should be able tovipge quality and specialized
intangible services.

Networking adds value only if it is a deliberate strategy: Sheltering firms and
entrepreneurs under one roof does not guaranteefitiah effects from network
externalities. Networking should be a deliberatategyy of the incubator and the tenant
firms. Only in such a case one can talk of synar@geg. Hansen et al. 2000; Bollingtoft
and Ulhoi 2005; Chan and Lau 2005; Totterman armh 2005; Hughes et al. 2007).
Some studies have reported drawbacks of excesstworking and overflow of
information. For instance, in a case study in wdlavicAdam and Marlow (2007) found
that being in close proximity to each other mighté adverse affects on secrecy (e.g.
copying and stealing ideas). In a similar mannékgoinak and Taymaz (2007) report
that tenant firms were hesitant to share sensitif@mation with other firms in the
incubator. Most of these firms were micro firmswigéss than five employees and firms
fear that their projects could be copied by theepfirms by transfer of critical personnel
and stealing ideas, for example. In these circumests trust is a critical factor that
enables information exchange.
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* Theincubator should be able to self-sustain its operations. In most developing countries
incubators are dependant on government fundingwaneor another. Tenant firms are
expected to be self-sustaining after spending tbrefur years in an incubator. Given
this one could also expect incubators to becomepeaddent. Self-sustenance requires
networking, strategic planning and diversified fungdsources and forces incubators to
become more business-oriented. Just as incubainrs éntrepreneurs to become more
competitive, the government may facilitate (or ioeluf necessary) incubators to become
self-sustainable.

5 Discussion and concluding comments

The experiences of developed and developing casnini supporting incubators reveal that
contemporary successful incubators provide a wadge of services, focus more on intangible
business services, employ qualified managers gmoosustaff, and are more profit-oriented. To
match the needs of the current market economytandetjuirements of the firms the concept of
incubators has been re-invented continuously ascgehalved through time. We have further
assessed the appropriateness of incubators akfarteatrepreneurship promotion in developing
countries. The main weaknesses of incubators irldping countries are: (i) the focus on
tangible service, (ii) the reliance on governmesthlin terms of promotion and funding, (iii) the
lack of qualified personnel and skilled manageaxg,thelack of planning and creativeness in
solving problems and providing services.

The first three of the above could easily be obsgim many developing countries but are not
that easy to tackle. These problems are, so tces@ygenous to the system. For instance, the
provision of high quality tangible services regsifeghly skilled managers and personnel which
in turn depend on the supply of incubators andydreeral policy on education and training. The
government can chose to invest lavishly on creatingbators but this investment has an
opportunity cost which could well be a forgone istveent on skilled personnel in innovation
management. Hence the incubation industry wouldugndith less skilled personnel who are
not productive and knowledgeable in providing igidte resources.

The framework above is a simple example and coastlyebe complicated and extended. For
example, the case of Korea fits well to this fraragw The extreme increase in the number of
incubators created a shortage for experienced neasmiagd had a bad impact on the quantity and
quality of the services provided by the incubatdise Chinese experience is another good
example of policy inconsistency. Salaries of aro80@ Euros per month at Fudan University
makes self-employment tempting for university reskeers. In some cases researchers spent
more than three fourth of their time in incubatrslevelop their businesses and to generate a
better income at the expense of teaching and r@seativities (Harwit 2002). This might seem
acceptable if it helps to reach the target of iasneg commercialization of research, however it
has formidable drawbacks on the quality of educatitence there is a need for an optimal
policy regarding incubators. The bottom point iattthe incubator policy should be integrated in
a framework of policies for entrepreneurship pramemin particular, and innovation and
economic development in general. Incubators retteeinstitutional set-up, creativity, and
policy innovativeness in a society. Policy on inatdss is neither a quick fix (e.g. Allen and
McCluskey 1990) nor a sole cure for all problengarding entrepreneurship (e.g. Autio and
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Klofsten 1998). Therefore it is not appropriate fpoticymakers who seek for fast short run
solutions.

The mere existence of incubators cannot guarareglgto become entrepreneurs and cannot
induce networking among firms. Therefore it is destomplement incubator policy with
policies that encourage entrepreneurship. Takesthue of education for instance. In most
developing countries, especially in China, the-askrse culture hinders entrepreneurship. In
such an environment investing in education polcgreate a more receptive environment that
would promote creativity and entrepreneurship might better option than investing in
incubators blindly. In a similar manner, in mosveleping countries financial institutions are
also risk-averse and venture capital markets adengdieveloped, therefore entrepreneurs heavily
rely on personal funds. Moreover, there are instihal and bureaucratic barriers that deter
entrepreneurship. In such an environment improvesnarfinancial institutions is the first-best
solution to start promoting entrepreneurship.

Given the evolution of the concept of incubatoss plolicy towards incubators needs to be
flexible and innovative itself. There is no probl@mmplementing incubator models that are
borrowed from developed countries as long as tiheyredified according to the economic
climate, values, and the institutional landscapthefreceiving country, and firm and sector-
specific needs. Most successful incubators displeseative and innovative character in
approaching problems of tenant companies. Incub&acourage firms to become innovative
and competitive. Such a mission can be pursuedibimigubators themselves become
competitive, business-oriented, and innovative réla@e cases where innovative models of
incubators emerge as a response to local needsotiad incubator and the incubators
specialized on art and culture in Brazil, and #teimed scholar incubators in China are good
examples of novel incubator models. If we acceat itnovation creates value-added, the
incubators in developing countries have to be iatige themselves to achieve their goals.
Assessing incubator performance is not a simple e literature presents conflicting findings
(Tables 1 and 2). Sound evaluation necessitates d@i@ but data gathering is costly. However,
evaluation should be a routine task of incubatonagament rather than being a once for all
luxury. It is the only way to assess the qualitylef services provided to tenant firms. Another
reason that makes evaluation hard is the oppoytaodt of incubation. As in the Chinese case,
creating incubators needs enormous investment wdaald be invested in another policy tool
that also promotes entrepreneurship. For instandadia incubators are not very popular but
NSTED organizes different programmes to train tlods of researchers and students to
become entrepreneurs.

An incubator is an institution as well as a tooptomote entrepreneurship and creating
institutions is a first-best but costly solutiongeBowles and Gintis 2002). Nevertheless, Rodrik
(2008) argues that appropriate institutions foredeping countries could well be second-best
institutions that do not resemble institutions @veloped countries. These could even be a mix
of formal or informal institutions, if such an enwiment is conducive to investment,
entrepreneurship, and innovation. Previous workSad¢hamps (2004) in Ghana and McMillan
and Woodruff (1999) in Vietnam constitute good epéan of such situations. They both show
that what sustains economic transaction is relatioantracting (trust, reputation, personal
contacts) not formal legal institutions. In sucBesawhere formal institutions are not binding,
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the appropriate policy may well be strengthenireséhinformal environments rather than setting
up formal institutions which may be costly to editband maintain (Rodrik 2008). To conclude,
setting up incubators is a viable but not the smié¢to promote entrepreneurship and innovation.
This could be achieved in various other ways aneld@ing countries should seek novel and
innovative policy tools as well as modify and adidnet already existing ones.
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Appendix table Al

Summary of findings of the literature assessing incubators

Sample and Indicator for
Country Study, year  methodology success Findings
12 incubators, 56 firms, Physical services (work space, equipment, etc.), advertising and marketing
Allen and Response rate (RR) services, risk management and insurance and government grants are rated
Rahman 44%. Descriptive as most useful for survival. 87% of the entrepreneurs stated that they would
us (1985) analysis. have started their business without the incubator.
Incubator firms are more active in planning (business planning, mission
76 firms, RR 51%. statement, strategic plan, budgets, etc.) than non-incubator firms. Most
Descriptive analysis. incubators provide such services but this is more in the form of
Comparison with encouragement and only half of the incubator managers actively participate
us Fry (1987) control group. in the planning of the tenants.
For real estate
127 incubators, RR incubators
70%. Regression percentage of Occupancy rates around 50% show that incubators are not strong real
analysis (dependent occupancy. For estate ventures. Old incubators with accumulated expertise are more
Allen and variables: log of jobs others jobs created  successful than the others. Incubators that admit light manufacturing firms
McCluskey  created and firms and firms are more successful in job creation. None of the business support services
us (1990) graduated). graduated. have significant impact on jobs created and firms graduated.
Case study of six
university incubators 12 business
and 47 firms. RR 32%.  services and 10 Shared office services are more useful than business services, such as
Qualitative and university related assistance on applying for grants, marketing, accounting, etc. Incubator
Mian guantitative services assessed  firms benefit from university image, student employees and university labs
us (19964a) assessment. for their usefulness. and infrastructure. Incubator services have added value contributions.
Case study of two 12 different Sales of firms increase by about 10 and employment by 4 times within 4
university incubators in  dimension to years. Physical infrastructure, student employees and faculty consultants
University of North assess success in are the most important services provided by the incubator (university).
Mian Carolina and Case creating new University incubator services have positive impact on growth and survival of
us (1996b) Western Reserve. enterprises. tenant firms.
Case study of four Firm survival and Firms in all four incubators indicate impressive sales and employment
university incubators growth and growth rate (150% and 35%, respectively). Incubator firms benefit from
us Mian (1997) and 29 firms. RR 35%. contributions to university image and universities receive public attention due to press
Qualitative and universities coverage and visits to university campus. Student employees are found to
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Finland,
Helsinki

Switzerland

Nigeria

Israel

Italy

Taiwan

Finland

Autio and
Klofsten
(1998)

Thierstein
and
Wilhelm
(2001)

Adegbite
(2001)

Shefer and
Frenkel
(2002)

Colombo
and
Delmastro
(2002)

Hsu et al.
(2003)

Abetti
(2004)

quantitative
assessment.

Case study of two
incubators to assess
their management
policies.

Case study for 9
incubators in
Switzerland. Short
surveys in 40
incubators. RR 63%.

Case study of 7
industrial (business)
and technology
business incubators.

Quantitative evaluation
of 21 incubators and
109 firms.

45 incubator firms (RR
20%) are matched with
45 similar firms that are
outside the incubators.
Quantitative analysis
on matched sample.

Comparison between
firms in ITRI incubator
(16 firms 50% RR) and
firms in other
incubators (34 firms
16% RR).

Case study of 5
incubators among 16
incubators in Finland. A
general assessment for

mission.

Firm survival,
obtaining funding
for projects after

graduation.

Differences in
employment growth
and innovative
activity (number of
patents, copyrights,

etc.)

Satisfaction with
business support
services and effect

of clustering.

Survival rates and
job creation, sales

growth.

be the most beneficial source for firms.

Incubators are embedded in local context and their success could only be
analyzed in the local settings. ‘Success stories’ cannot be generalized.
Practitioners should be careful in adopting policies that are found to be
important in other incubators.

The regional economic development aim is missing. This can be partially
explained by the fact that contrary to most countries incubators in
Switzerland are privately owned in most cases.

Neither the business nor the technology incubators achieved their primary
goals. Weaknesses: lack of objectivity in admission, insufficient support
services. There are organizational difficulties as the incubators are
operating under the ministry. and poor funding.

86.4% of the projects in the last 3 years graduated from the programme
and 78% of them were able to secure financial support after graduation.
The incubator manager’s skills and the selection and the monitoring of
projects are essential for success.

Italian incubators are successful in attracting high skilled entrepreneurs.
However, there are no significant differences between on- and off-incubator
firms regarding their innovative output. The on-incubator firms
outperformed off-incubator firms in employment growth, education of the
workforce, participation in EU-sponsored projects and establishing formal
cooperative relations.

ITRI incubator tenants are more satisfied with incubator services when
compared to firms in other incubators. It was found that industrial clustering
is important for the development of the incubator which implies that
complementarities are important in local economic development.

The survival rates reach to 95%. The incubators receive little funding from
the government but are able to create high skilled cost effective jobs
(government subsidy per created job is 6,450 € which is much less than the
welfare costs per person in Finland). Average sales growth rose by 160%
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Hong Kong

Spain
(Basque
country)

US and
Korea

us

Israel

Brazil

Finland

Chan and
Lau (2005)

Pena
(2004)

Lee and
Osteryoung
(2004)

Peters et al.
(2004)

Rothschild
and Darr
(2005)

Etzkowitz et
al. (2005)

Totterman
and Sten
(2005)

the Helsinki region.

Case study of 6
incubator firms.
Quialitative
assessment.

Quantitative evaluation

114 firmsin 9
incubators.

Questionnaire for firms,

graduate firms and
incubator managers in
Korea and US (only
university incubators).
RR 62% and 45%,
respectively.

Secondary data on 43
US incubators.
Additional survey for
managers.

Case study. 49
interviews with
entrepreneurs,
workers, and
incubators staff.

Case study based on
detailed interviews.
Quialitative
assessment.

Case study of 3
incubators (3
managers, 9 tenants
and 9 post-incubated

Sales growth,
employment
growth, and profit
growth.

Perceived
importance of 14
items measuring
critical success
factors of
incubators.

Number of
graduate firms.

Social links (formal
and informal) are
conducive to firm
development.

per year during and after incubation.

Rental subsidies and office spaces are found to be critically important for
entrepreneurs. The training programmes are also found to be useful for
incubator tenants. On the contrary firms indicate that they do not gain
benefits from clustering.

Human capital of the entrepreneurs has significant impact on sales and
employment growth. Most incubator services have no impact on
performance indicators.

There is significant difference between US and Korean respondents
regarding the role of incubators strategy (clarity of goals, management,
entry exit policies, business plans, etc.) on the performance of the
incubator. Respondents from US give more importance to these factors.
Financial support and business networking have more perceived
importance than other factors.

Graduation rates are higher in incubators that offer coaching (training and
educational workshops) and that provide an accessible network
(consultants, scientists, customers, other business firms, etc.). Non-profit
incubators are found to be more successful than other incubator types
regarding the number of firms graduated.

Entrepreneurs argue that affiliation with the incubator gives a reputation
and (scientific) credibility to the firm and hence helps firms to access
business networks and more importantly funding.

The most important finding is that incubators allowed Brazil to create a less
costly development strategy that took advantage of resources, such as
academic, available elsewhere.

Incubator support and networking is important for firms to benefit from
incubator resources. Incubator managers should focus on strategic
business networking rather than only providing infrastructure and physical
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us

us

UK

Italy

Korea

uUs and
Finland

Us and
Europe

Rothaermel
and
Thursby
(2005a)

Rothaermel
and
Thursby
(2005b)

Wynarczyk
and Raine
(2005)

von Zedwitz
and
Grimaldi
(2006)

Kim and
Armes
(2006)

Studdard
(2006)

Gassmann
and Becker

tenants).

Panel data for 79 firms
in Advanced Tech.
Dev. Centre and
Georgia Institute of
Technology 1998—

2003.

Panel data for 79 firms
in Advanced Tech.
Dev. Centre and
Georgia Institute of
Technology 1998—

2003.

Surveys in 17
incubators.

Quantitative and
qualitative evaluation.

Case study of 15
incubators. Qualitative

assessment.

Information on 150
incubator managers
(RR 40%). Qualitative
assessment of
incubators and

managers.

Survey of 52 firms. RR
18%. Quantities

analysis.

47 interviews. In
addition 77 firms from
the EC benchmarking

Firm survival

Total revenues,
total funds
obtained, venture
capital funding
obtained and firm
survival

Success of
incubator as
regards to services
provided

New products,
technological
competence,
reputation.

capital to entrepreneurs.

The effect of a university link (licensed technology, faculty as a senior
management, informal links.) reduces the likelihood of failure but increases
the incubation period. These effects become stronger if the inventor is the
founder of the firm and/or take part in the management of the firm.

The effect of two mechanisms are investigated (i) transfer by a licence to
university, (ii) backward citations of incubator firm patents to university
patents or publications. Holding a licence is important for firm survival but
does not have significant effect on other performance indicators. The
absorptive capacity of the firm measured by backward citations is more
important in explaining firm performance.

Incubators do play an important role in nurturing business and creating
jobs. The hands on support provided by the incubator and advisors are
found to be vital for firm survival especially in the early stages of the
business.

Incubator services should be type-specific and the portfolio of the services
provided should match with the objectives of the incubator. The incubator

management should be sufficiently experienced to match service needs to
incubator purpose.

Qualified incubator managers tend to provide better and specialized
services; use wider range of support services and establish wider support
networks. The rapid growth in the incubation business created a shortage
of managers and hence had a negative impact on the success of
incubators.

Knowledge acquired by interacting with the incubator manager has no
effect on new product development, technological competence and sales
cost but it enhances the reputation (defined as increased credibility and
marketing reference) of the firm.

Both the incubator and the ventures benefit from resource and information
flows at the initial phase. The main corporation benefits at the second
phase from intangible and tacit knowledge coming from the for-profit
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China

Israel

Europe

Finland

UK

Ireland

Turkey

(2006)

Chandra et
al. (2007)

Avnimelech
et al. (2007)

Aerts et al.
(2007)

Hytti and
Maki (2007)

Hughes et
al. (2007)

McAdam
and Marlow
(2007)

Akcomak
and
Taymaz
(2007)

survey

Case study of 12
incubators. Interviews
with managers.

Firm level quantitative
assessment (3747
firms). Descriptive
analysis.

Data from European
Commission
benchmarking study.
107 incubators. RR
18%.

131 high tech firms
(average RR 83%).

Interviews with 211
incubator firms within a
population of about
1000 firms. Cluster
analysis to classify
firms.

Case study of one
university incubator.
Detailed interviews with
12 entrepreneurs.

Matched sample
assessment of 48
incubator firms (RR
60%).

Firm survival.

Survival rates.

Product innovation,
radical innovation,
competitive
performance.

Sales growth,
employment growth
and

innovativeness.

incubators and the firms.

The fact that most incubators are large in size, high tech-oriented and rely
on government funding made incubators dependent on government and
weakened their capability toward market-oriented incubation.

Venture capital (VC) and incubator programme are complementary. VC
firms’ failure rate is lower than incubator firms’ failure rate. Closure rates
are lower for firms that were established in an incubator and received seed
funding (19% compared to 36%).

Tenants’ survival rate is positively correlated with the availability of a more
balanced screening process. Reliance on one screening process (market,
financial, management screening) is positively related to high failure rate.
Incubators role in supporting entrepreneurial spirit by any means is critical
for firm survival.

Firms that are young and have growth potential benefit more from the
incubator services. Older firms tend to be less satisfied with services.
Incubation period should be optimal and flexible according to firm needs.

Firms are classified to 4 groups according to their capabilities,
determination to access resources and to acquire knowledge. Firms that
deliberately pursue goals in networking are more successful than others.
Strategic networking is a crucial factor behind success and in its absence
incubator services may not be important at all.

Incubator facilities, its credible status and networking opportunities are
found to be important for tenants. However, firms were hesitant to share
sensitive information and being close proximity to each other might have
adverse affects (secrecy, copying idea, etc.). Trust is a critical factor that
enables information exchange.

There are differences between on- and off-incubator firms in terms of sales
and employment but not in innovativeness. Tangible incubator services and
seed funding explain this differential.
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McAdam

and Tangible incubator resources are important for the development of the firm
Ireland and McAdam 18 university incubator in the early stages. Among a set of factors networking and clustering are
UK (2008) firms over 36 months. rated to be the most important factor behind firm success.
Schwartz 37 expert interviews in Availability of specialized equipment and facilities are crucial for the survival
and sector-specific of media firms, sector-specific knowledge and know-how. Networking is
Hornych incubators (media). constrained in the incubator because companies more or less compete in
Germany (2008) Descriptive. the same sector.
Both private and public technology incubators promoted technological
12 incubators (6 private entrepreneurship among the immigrants from US and former USSR. Firms
and 6 public). Surveys in private incubators seem to benefit from networking with (international)
Frenkel et with incubator strategic partners and academia. But private incubators cannot fully
Israel al. (2008) managers, 60 firms. substitute public incubators.
Appendix table A2
Comparisons between developing countries regarding incubator policies
BRAZIL CHINA INDIA TURKEY us
Number of
incubators 400 500 50 40 1000
Mixed. Foster
entrepreneurship, High tech focus but also  High tech focus but also ~ Mixed. Transfer of
reduce unemployment High tech focus. Foster traditional incubators to traditional incubators to technology, economic
Strategic focus transfer of technology entrepreneurship create ventures and jobs create ventures and jobs development
Emergence and
evolution Bottom-up Top-down Top-down Top-down Bottom-up
Big (average 60 firms
Small (average 15-20 per incubator) and Small and smaller (<10  Small (average 15-20 Small and some larger
Scale firms per incubator) bigger firms per incubator) firms per incubator) incubators
Government, business,
Incubator Government, business, universities especially
funding universities Government Government Government for-profit

32



Incubator
services

Tenant
entry/exit

Incubator
management

Role of
government

Role of
university

Institutional
environment

Culture

Tangible and (poor)
intangible

Clear criteria and
implementation

Strong
Modest level
Very active

Developing

Risk-averse

Mostly tangible and poor
intangible

Criteria is not clear and
poorly implemented
(especially exit criteria)

Poor
Very active
Present

Weak but developing

Risk-averse

Tangible and (poor)
intangible

Poor
Present
Present

Weak but developing

Risk-averse

Tangible and (poor)
intangible

Criteria is clear.
Implementation: entry
good but exit poor

Modest
Active
Active

Developing
Modest risk-taking

Tangible and intangible
with a focus on
specialized services

Clear criteria and
implementation

Strong
Low rather supportive
Very active

Developed
Risk-taking

Note: Partially adapted from Chandra (2007).
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