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I. INTRODUCTION 

Science parks have become a common phenomenon at many western 
universities. At the heart of the science park movement was the belief 
that science parks would act as nuclei of regional technical entrepre- 
neurship. The proximity of academic and industrial research would 
create a climate of symbiosis where multiple synergies for innovation 
would be present. In this way, both academic research and industrial 
innovation would benefit. Recently, however, criticisms have come to 
attack this point of view. Geographical proGmiQ has been werem- 
phasized, to the detriment of professional proximitygr, it has been ar- 
gued. 

The paper starts with a brief overview of the enthusiasm surroun- 
ding the initial development of science parks. It then goes on revie- 
wing some of the findings from the field of technology and RQZD ma- 
nagement. These findings allow for a more thorough explanation of 
recent criticisms on the relevance of science parks in inducing indus- 
trial innovation. Finally, the major issues emerging from the previous 
discussion will be illustrated through a survey of the company popu- 
lation on Belgian and Dutch science parks. 

HI. PROM ENTHUSIASM TO SCEPTICISM ? 

In order to keep abreast of scientific and technological developments, 
external sourcing of scientific and technological information becomes 
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increasingly important to the modern corporation. Along with a gro- 
wing awareness of this need for extra-organizational scientific and 
technological linkages, the belief that universities constitute a signi- 
ficant unde~utilized source of technological innovation has gained wide 
acceptance. For instance, a National Science Foundation study (1982) 
states that "direct links between universities and corporations cur- 
rently constitute only a miniscule portion (less than one-half of one 
percent) of the national R&D-effort." Nonetheless, there exists a firm 
belief that universities could play a crucial role in promoting techno- 
logical change. First of all, they make their contributions indirectly by 
advancing the frontiers of science, by critically reviewing and syste- 
matizing the accumulated technical knowledge, and, especially 
through the training of students and researchers. 

But, at the same time, universities can be viewed as pools of tech- 
nical expertise and creativity to be tapped directly through the invol- 
vement of academic scientists and engineers in the process of indus- 
trial innovation. Stankiewicz (1984) argues that the emphasis on such 
direct links is growing. Jaffe (1989) demonstrates the existence of a 
significant effect of university research on corporate patents in such 
areas as drugs, medical technology, electronics, optics, and nuclear 
technology. In addition, he argues that university research acts indi- 
rectly on innovation through inducing industrial R&D spending. It is 
not astonishing then that governments, universities as well as industry 
have engaged in a wide spectrum of organizational experiments aimed 
at strengthening the links between the academic and industrial en- 
vironment. 

One experiment has been the creation of science and technology 
parks. According to the United Kingdom Science Park Association, 
a Science Park is a property based initiative which includes the fol- 
lowing features : 
- has formal and operational links with a University, other Higher 

Education Institution or Research Center ; 
- is designed to encourage the formation and growth of knowledge- 

based businesses and other organizations normally resident on site ; 
- has a management function which is actively engaged in the transfer 

of technology and business skills to the organizations on site.(see 
Monck et a1.,1988)). 
This definition reflects the concern of universities and other tech- 

nical institutions to encourage the transfer of technology and business 
s l l l s  among the tenants of the park. It thus excludes those instances 



where there is no organizational commitment to stimulate or facilitate 
access to technology. 

It is not astonishing then that the role models provided by Silicon 
Valley, Boston's Route 128, and Cambridge-UK have led to numerous 
attempts to imitate the emergence of high-technology clusters. These 
success stories convinced regional development planners that a sce- 
nario existed to create regional entrepreneurial technology clusters. 
The local university would act as a growth pole, being a locus of high 
technology information to established industrial firms and, at the 
same time, being a source of new technology based firms. The pre- 
sence of a science park would facilitate the transition of academic 
scientists to become academic entrepreneurs. Physical proximity 
would ease the flow of scientific/technological information and the 
creation of a network of collaborations among different science park 
tenants. Resident companies would gain privileged access to highly 
specialized manpower in the form of graduate students and university 
researchers. Thus, one of thefundamentalpremises in the justification 
for the growing number of science parks is that high-technology in- 
dustry gains competitive advantage through location alongside a uni- 
versity because of the enhanced information, collaboration and re- 
cruitment opportunities, (see Stanluewicz (1984) and Monck et al. 
(1988)). 

The enthusiasm of government planners, university officials and in- 
dustrialists has led to the creation of numerous science parks : Eng- 
striim (1987) describes the existence of more than 150 US science 
parks ; a 1988 Financial Times survey announced the presence of 38 
operational parks in the UK, while 9 more were planned ; Belgium 
nowadays has 10 university science parks ; the Netherlands 3. The list 
is still growing and this growth is not likely to come to an end in the 
near future. 

Notwithstanding this enthusiasm, research studies have become in- 
creasingly sceptic. The NSF-study on university-industry relationships 
(1982) found that over 50 percent of the US-parks never approached 
their initial expectations and that they are generally not significant 
stimuli to technology transfer. Miller and CBtC reach the same con- 
clusion in their recent book, "Growing the Next Silicon Valley" 
(1987). Macdonald (1987) pretends that much of the enthusiasm sur- 
rounding British science parks is a product of self-interest and is in 
stark contrast to the (dark) reality that will eventually face many of 
them. Monck et a1.(1988) concluded their survey (sponsored by the 



UIC-Science Park Association) with the foE1owing statement : "Tlese 
results suggest the need to reappraise the comparative advantage of 
a science park location. They indicate two alternatives. The first is 
that Lass emphasis should be placed upon direct or indirect Ikks with 
the local universitygr, since that can apparently be cuTtivated by firms 
located elsewhere. Alternatively, the results indicate that the level of 
university linkage developed by off-park firms has not significantly 
been bettered by science park firms." 

111. SCIENCE PARKS : A THEORETICAL EVALUATION 

Research on corporate technology strategy points to the ificreasing 
importance of external R&D HinPcages, (see Meenan (P986)),( see Fus- 
fe1d (1985) and Perlmutter and Heenan (1986). At the same time, E-io- 
wever, HaMisch9s (1986) systematic review of technical alliances in the 
semiconducter industry shows that such collaborations are not con- 
fined to a specific geographical context. Daly (1985) demonstrates the 
same world-wide network of R&D cooperations and information 
flows in his strategic analysis of the biotechnoloa industry. Thus, the 
explanation of science  ark advocates that geographical proximity will 
stimulate interorgankationd information networks among science 

re- park occupants may be based on a biased understanding of th- 
Lation between physical distance and communication. M e n  (1984) in- 
deed demonstrates that physical distance has an ovemhelming in- 
fluence on internal corporate communications. However, his major 
finding is that beyond a distance of 30 metres the probabiliw of in- 
formal information exchange reaches an asynaptotic level. Thus, as far 
as informal, face-to-face communication is concerned, it does not 
matter whether you are in two separate buildings on the same science 
park or in tevo buildings 250 kilometers apart. As a further example, 
the worldwide membership affiliation of MIT's Industrial Liaison 
Program shows that geographical proximity may only be of secondary 
importance. This can be explained by the fact that person-to-person 
netevorlts basicaliy are of two types : spatial and professional. Spatial 
networks are based on a social andlor physical propinquity such as 
exists within the industrial research laboratories studied by Mlen. 
Professional networks are networks such as the classical invisible col- 
Iege of academic science which links specialists of a particular disci- 



pline or profession and have no boundaries per se. Some professional 
networks are also spatial. Silicon Valley Is a leading center of micro- 
chip design. With such centers one must stay in touch. Those In the 
same profession but located elsewhere must still be part of the spatial 
professional network of such centers and hence must by frequent con- 
tact maintain this membership. Geographical, or physical, pr~~~bl?i j i  
is not a necessary condition when task-related communications afe 
considered. Evans et al. (1974) found that the number of communi- 
cations did drop off considerably with distance, but work-related pro- 
fessional contacts override the distance factor. Van Dierdonck and 
Van der Poorten in a study of the diffusion of artificiaj intelligence 
in Belgium (198'7) found frequent contacts of Belgian entrepreneurs 
with MIT and other Route 128 entreprises. The professional network 
clearly has no specific geographical boundaries. What really matters 
is to become part of the broader professional network. 

Social proimipj is yet another factor which overrides geographical 
proximity. Corsten (4985) found that a majority of the companies in 
his sample contacted a particular university because either (I) gra- 
duates of that particular university worked at that company (44 per- 
cent) or ('2) company representatives h e w  university scientists from 
contacts at conferences or seminars (23 percent). Thus, one may won- 
der whether the justifications given for the stimulation of science 
garlts are over-emphasizing the benefits of geographical p r o b i t y  to 
the neglect of professional and social prosmity variables. Mthough 
these three types of pro~mitgr variables can occur simultaneously, this 
need not be the case. 

B. The interaction between scieace and technology 

According to Price (1965) science and technology each have their 
own, separate cumuEating structures. Only in special and traumatic 
cases involving the breaking of a paradigm, see Kuhn (1962) and Dosi 
(1982) can there be a direct flow from the research hont of science 
to that of technology or vice versa. Mien (1984) basically agrees with 
this point of view, although he recognizes the possibility of a gap-fil- 
ling science : "OccasionaBBy, technology is forced to forfeit some of its 
independence. This happens when its advance is impeded by a lack 
of understanding of the scientific basis of the phenomena with which 
it is dealing. The call then goes out for help." This call for help may 
cause a temporary, intense interaction between science and techno- 



logy. Another remark on Price's thesis is that nowadays, technologies 
have emerged (e.g. biotechnology, artificial intelligence) which are 
much more rooted into academic science. Although conflicting views 
exist on the intensity of the link between (academic) science and (in- 
dustrial) technology, one may wonder whether advocates of science 
parks are overrating the degree of coupling between science and tech- 
nology. This coupling is true for certain technologies, but there is no 
proof that it holds across all technologies. To summarize, Allen et al.'s 
(1980) studies of the different types of communication along the R&D 
activity spectrum suggest the following conclusions with respect to 
science parks as facilitators of R&D communications : 
- research tasks are universal. The external world is the universal, in- 

visible college.The nearby presence of a particular university will not 
be a decisive factor, except perhaps if the organization's research 
has particular links with a specific laboratoryof the local science park 
university. 

- development tasks rely heavily on internal communications while ex- 
ternal communication~ are managed by the emergence of techno- 
logical gatekeepers. Moreover, locally oriented tasks such as deve- 
lopment work) are hypothesized to benefit more from outside ope- 
rational (e.g. customers and vendors) contacts than from outside 
professional (e.g. R&D community as a whole, professional associa- 
tions) contacts. 

- technical sewice tasks consist mainly of costbenefit analyses and in- 
cremental product/process improvements. These tasks heavily rely 
on hierarchical management control and there is little need for ex- 
ternal interactions. Thus, we may wonder whether much input from 
science-based organizations is necessary. 
Moreover, when referring to the science/technology interactions oc- 

curring in Silicon Valley or along Route 128, Dorfman (1983) reminds 
us that "the academic institutions that provided much of the momen- 
tum are steeped in a tradition of research at the frontiers of deve- 
lopments in electronics, computer science and instrumentation and 
compete with a handful of other universities for top ranking in gra- 
duate programs in these fields. It remains to be seen whether insti- 
tutions of lesser rank can provide the same stimulus to innovation." 



C. La bor supply factors 

Labor supply opportunities have often been considered a critical lo- 
cation factor in high-technology industry, see Oakey (1981) and Dorf- 
man (1983). For several reasons, which are discussed below, this labor 
supply factor is another hypothesized advantage of the science park 
environment. 

First of all, the symbiosis of university and industry is believed to 
enhance recruitment opportunities for industrial R&D. Through col- 
laborations with academia, industry gains access to high-talented en- 
gineers and scientists. Recent studies on manpower flows in artificial 
intelligence, (see Van Dierdonck and Van der Poorten (1987)), and 
biotechnology, (see Faulkner (1986)), show the omni-presence of 
manpower flows between academic and industrial R&D-laboratories 
in nascent, science-based industries. However, when focusing on 
science parks, Sirbu et al. (1976) found that "virtually no interchange 
of personnel was reported between government laboratories and in- 
dustry at any of the sites. There is a modest flow of personnel from 
university laboratories to industry, but very little in the reverse direc- 
tion." As far as the recruitment of university graduates is concerned, 
those authors reached the following conclusions: "Most of the US 
firms we interviewed recruited on a nationwide basis and none felt 
they drew disproportionally from local universities. They reported hi- 
ring 16.5% of their staff on average from local schools.". Monck et 
al. (1988), in their study of British science parks, report similar fin- 
dings. They were certainly unable to detect significant differences in 
recruitment patterns between off-park and on-park companies. 

Second, science parks are believed to act as a catalyst for academic 
entrepreneurial behavior. The presence of a nurturing science park 
environment should facilitate researcher transitions from the safe aca- 
demic world to the risky, uncertain business world. Roberts and Wai- 
ner (1968,1971, 1988) provide us with an overwhelming data-base of 
MIT-entrepreneurs who clustered around Route 128. Segal et al. 
(1985) identified a family tree of 244 companies which directly or in- 
directly originated from 14 Cambridge University departments. How- 
ever, when referring to those success stories, a few remarks should 
be kept in mind. First of all, in none of these two examples is there 
a clear proof that a local science park enhanced this spin-off pheno- 
menon. Even in the case of Stanford Industrial park, not everyone 
agrees on its causal link to the high-tech spin-off phenomenon of Si- 



licon Valley. Macdonald (1987) even goes as far as to argue : "While 
the University certainly did establish the park, it did so primarily be- 
cause the industrial growth of the region had increased Leland Stan- 
ford's bequest so much that the University could no longer afford its 
retention as fardand. Unable to sell the land, the University was for- 
ced t s  make it pay for itself. Stanford Industrial Park is very much 
the product of Silicon Valley's industrial prosperity rather than vice 
versa." Second, although more and more universities achowledge the 
potential of new venture creation as a technology transfer mechanism, 
academic entrepreneurs are still a "curiosurn" at most academic in- 
stitutions. Miller and C886 (1987) suggest that a majority of science 
parks have not been able to stimulate massive spin-off creation. To 
summarize, although it may be advantageous to an academic spin-off 
to locate on a science park (since the entrepreneurs then remain close 
to their nucleus) the extent as to which this happens in reality is rather 
ambiguous. BAonck et al.'s (1988) study of British science parks sug- 
gests a similar ambiguiQ. 

Third, it is often argued that proximity to a university offers op- 
portunities fox continuing education of comparny staff. Participation 
in such programs on behalf of science park tenants might offer a first 
step in forging more intense iinlts between organizations on the park 
(including the university). This might then overcome some of the scep- 
ticism~ described earlier. Indeed, it is often argued that informal lin- 
kages are a first and a highly necessary step in establishing more for- 
malized R&D collaborations, see Stankiewicz (1984) and Faulher  
(1986): participation in continuing education programs may thus in- 
fluence the social proimity factor discussed earlier. However, even 
when a technicallsocial network of contacts among science park oc- 
cupants should occur, Macdonald (1987) suggests that it will only be 
a "miniature network" in comparison to the global scientific and tech- 
nologicaP network relevant to the different science park tenants. 

D. Advantages to regional development 

RegionaP development policies also had a major impact on the de- 
cision to create university science parks. For instance, Japanese scien- 
ce parks were not so much developed to foster interorganizational col- 
kiborations as to decrease the pressure on already heavily industria- 
lized areas like Yokohama, Osaka, Kobe and Kyoto. 



Dorfman (1983) further refers to agglomeration externalities as 
another advantage of a high-technology cluster location. For some 
firms in some industries and at some stages of development there are 
indeed important advantages to locate near to complementaay and 
competitive enterprises as well as to customers. Segal et al. (1985) 
reach the same conclusion in their study of the Cambridge Pheno- 
menon. However, when considering Silicon Valley, Route 128 or the 
Cambridge Phenomenon, we are confronted with phenomena invol- 
ving a region's (multiple) universities. Typically, the new high-tech bu- 
sinesses became embedded in an existing business and technoPogical 
infrastructure in a rather spontaneous manner. Most European (and 
American) science parks, on the contrary, are rather artificially crea- 
ted around a single university wwhh is then believed to act as a growth 
pole. They are often isolated, with little or no local business texture 
present. Segal et al. clearly demonstrated the role of the inner Cam- 
bridge town in the growth of the Cambridge high-tech cluster. For the 
majority of science parks, it is rather difficult to speak of external eco- 
nomies of scale. At best, one can hope that they will evolve over a 
longer period of time. Thus, the advantages offered by the 'rich bu- 
siness environment on the park' (Monck, 1983) may well be an illusion 
at present. 

Finally, emironmental factors such as attractive parkland surroun- 
dings, residential neighbourhoods, cultural amenities, and easy access 
to transportation seem to be important only up to a certain treshold 
level (see Sirbu et al.(1976) and Galbraith (1985) and Monck et al. 
(1988)). 

E. The need fir empikcak investigation 

The previous discussion focused on a number of general issues facing 
the development of university science parks as they appear from the 
literature. The next section of the paper will investigate a number of 
those issues for the firms located on Belgian and Dutch science parks. 
This will enable us to assess the situation in Belgium and the Nether- 
lands in particular, since the literature is rather general in nature and 
intercountry differences among science parks may account for the fact 
that the findings from the literature have limited external validity. 



IV. SURVEY OF BELGIAN AND DUTCH SCIENCE PARK 
TENANTS 

This section starts with a brief description of the sample characteris- 
tics before focusing on the major issues as they appeared from the 
literature survey. 

A. The sample 

At the moment of the survey (fall 1988), 8 Belgian and 3 Dutch science 
parks were fully operational. All of them became possible through go- 
vernment intervention. Regional Development Agencies are heavily 
involved in the exploitation of the parks. The role of most universities 
is at least a consultative one. They all assist in the screening of can- 
didate applications, while their involvement in the daily management 
of the science park varies. 

TABLE 1 

Sample and response rate 

Each science park is linked to a single university. Some universities 
can have up to 3 affiliated science parks. Some of the parks are ad- 
jacent to the university, others are up to 15 kilometers distant from 

Valid responses 

16 (50%) 
8 (35%) 

20 (59%) 
11 (39%) 
6 (86%) 
1(100%) 
2(100%) 
4 (40%) 

68 (50%) 

29 (59%) 
5 (56%) 
7 (54%) 

41 (58%) 

Sites 

Belgium 
Haasrode 
Sart-Tilman 
Louvain (LLN) 
Evere 
Heembeek 
Anderlecht 
Nivelles 
Zellik 
Total 
Netherlands 
Twente 
Groningen 
Leiden 
Total 

First year of ope- 
rations 

1972-73 
1976 
1976 
1978 
1980 
1985 
1985 
1985 

1983 
1984 
1985 

Sample N 

32 
23 
34 
28 
7 
1 
2 

10 
137 

49 
9 

13 
71 



the patronizing academic institution. Half of the science parks in the 
sample are less than 5 years old (Table 1). Of course, the age of most 
science parks may be a biasing factor in surveys investigating this phe- 
nomenon. Indeed, science park advocates claim that it may take at 
least a decade for a cluster to be formed. For instance, strong useful 
links between academia and industry develop over many years 
through the gradual growth of experience and trust among indivi- 
duals. However, the results of this and other (see Sirbu et al. (1976) 
and Monck et al. (1988)) surveys can at least provide some impres- 
sions of the science park potential. Moreover, there exist at the mo- 
ment several science parks which are more than a decade old. This 
makes some predictions even less ambiguous. 

In the Belgian case, 15 science park tenants were not included in 
the sample because of their activities (hotel, garage, tennis court, uni- 
versity laboratories, etc.). Thus, we were only interested in companies 
which might somehow benefit from interactions with academia or 
other high-tech firms. In the course of the survey, we learned that 7 
of the 137 Belgian companies had left the science park in 1988. This 
reduced the Belgian subset from 75 to 68 useful responses, since the 
companies who left the science park did not fill out the questionnaire. 
Most of them declared that the science park location had only been 
a temporary solution to them and thus showed a rather low commit- 
ment towards the local science park environment. As far as the Ne- 
therlands are concerned, Twente is somewhat different from the other 
science parks. This science park is in fact an incubator facility: the 
Business Technology Center. It was established through the involve- 
ment of Control Data, a Regional Development Agency and the Uni- 
versity of Twente. Sunman (1986) ascribes the rapid growth of BTC 
Twente to the commercial orientation of its founders (especially Con- 
trol Data). According to the definition of the UK-Science Park As- 
sociation, BTC can be considered as a science park development. How- 
ever, the emphasis on being an incubator may introduce a bias in the 
Dutch results (e.g., companies in the incubator will usually be small). 
However, BTC equally stresses the importance of its scientificltech- 
nological environment to potential candidates. 

The questionnaires were mailed out to the general managers of the 
science park companies. All returned questionnaires were eventually 
filled out by senior managers. Thus, we can be confident that the res- 
pondents had a broad view on the companies' activities as well as on 



the decision to locate on the site. The results then offer a first im- 
pression of what happens on Belgian and Dutch science parks. 

B. Company characten'stics 

This section describes the characteristics of the respondent firms. M- 
ter discussing the age and employment characteristics of the tenants, 
we investigate how many tenants belong to a multinational group for 
both countries. As one important objective of many science parks is 
to stimulate entrepreneurial behavior, we were particularly interested 
in the presence of spin-off companies on the science parks studied. 
We defined a spin-off as "A company created by employees who leave 
their employer (e.g. a universiv laborat~rgr~ an industrial laboratorgr) 
to start their proper firm in order to commercialize technological 
know-how acquired on their previous job." 

As could be expected, the presence of the majority of respondents 
on each site studied is rather recent (see Table 2) 

TMEE 2 

Age characteristics of responding tenant firms (mean age, median age and age range) 

Thus, although 4 Belgian science parks were created in the 1970's, 
their growth really started in the 80's. Only 10 respondents were es- 
tablished between 1976 and 1979. The take-off of Dutch science parks 
was much faster than in the Belgian case. The role of BTC Twente, 
which accounts for the majority of the Dutch sample and the Dutch 
respondents, is obvious. The other Dutch sites may develop more at 
the rate of their Belgian counterparts. Although Belgium showed con- 
siderable enthusiasm in the early 7O's, there has been a period of stag- 
nation between 1977 and 1985. Since 1985, the interest of regional 
developers and universities seems to be increasing once again. The 
number of new tenants on Belgian sites may reflect this policy change 
(median age = 2 years). 

Total emplowent for the Belgian respondents (n = 68) amounts to 
3854. In the Durch case this figure is 480 (n = 41). In both instances, 

Belgium (n = 67) 
Netherlands 
(n = 40) 

Mean 
3112 
2113 

Median 
2 
2 

Range 
0-12 
0-6 



the majority of tenants is small (see Table 3). Belgian science parks, 
however, were able to attract some major mulrinational companies 
(mainly in the sphere of electronics, informatics, and pharmaceuti- 
cals). Blue collar workers are a minority among science park em- 
ployees. This is obvious since all science parks formally 'forbid9 tra- 
ditional manufacturing activities. As we will see, a lot of respondents 
actually have production facilities, though, in terms of employment, 
these activities are of secondargr importance. Science park authorities 
also appear to be rather flexible with respect to the application of the 
admission rules. In some instances, the policies of regional developers 
have aroused irritation on the academic side. Regional Development 
Agencies have sometimes been accused of attaching too much impor- 
tance to employment statistics, to the neglect of the creation of a tech- 
nology-oriented business texture. 

A total of 9 companies on Dutch science parks (n = 41,22%) belong 
to a multinational group. This number is much higher in Belgium: 
33 out of 68 tenants (49%). This is reflective of the policy of Belgian 
science park authorities to attract foreign investments, whereas Dutch 
science parks are more geared towards stimulating indigeneous 
growth. This is further exemplified by the presence of spin-offs on the 
science parks studied. In the Dutch case, 15 out of 431 (37%) respon- 
dents achowledged to be a spin-off. Six of them originated from a 
local university laboratory, two from another science park organiza- 
tion. The remaining 7 had no such relationship with other science park 
tenants. In Belgium, only l31 (am= 68, 16%) spin-offs were detected 
among the respondents. Two of them originated from the local scien- 
ce park university. In the remaining cases, no apparent links with ano- 
ther science park 'parent9 were found. From those results, one may 
condude that Belgian science parks have not been significant spin-off 
generators till now. This does n o m e a n  that academic spin-offs are 
absent in Belgium. We were able to detect the existence of at Beast 
42 spin-offs at Belgian universities, see Van Dierdonck and Deba- 
ckere (1988). The majority of them were less than 5 years old. Only, 
they do not seem to have a preference for a science park location. 
One should also recognize that the Belgian academic community has 
long been, and in some cases still is, sceptical towards academic en- 
trepreneurs. Moreover, not all scientists display the same degree of 
entrepreneurial behavior, see Roberts and Peters (1981) and McMul- 
lan and Melnyk (1988). The difference between Belgium and the Ne- 
therlands concerning spin-offs may also be a reflection of the di8erent 



TABLE 3 

Employment characteristics of responding tenants 

Total employment 
Mean 
Median 
Range 
Blue collar employment 
Mean 
Median 

degree of involvement on behalf of the parent university in the ma- 
nagement of the science park. Although regional developers play a 
crucial role in both countries, Dutch universities pursue their consul- 
tative role in a much more active manner. In Belgium only one uni- 
versity has been really actively involved in the promotion and mana- 
gement of its science park from the very beginning. Other universities 
have started following this example now, after they were rather pas- 
sive in the past. Although it is dangerous to make causal inferences, 
it appears as if active university involvement (preferably beyond a con- 
sultative role) exerts a positive influence on the development of the 
science park. 

Only a minority of respondents provided financial results. Some of 
them were unable to do so for various reasons (establishment on the 
site too recent; being part of a larger industrial group makes it im- 
possible to sort out the results of the science park entity ; the activities 
of the tenant are not profit-oriented), while others were simply un- 
willing to provide financial information. For those who did provide 
financial results, we can only say that the figures provided reflect the 
small-sized nature of the businesses present on most science parks. 

Belgium (n = 68) 

56,7 

23,5 

Range 

C. Company activities 

Netherlands (n =41) 

11,7 
4 

0-380 

5,4 
0 

The broad range of activities undertaken by the respondents in this 
survey makes it hard to categorize them. In an attempt at classifica- 
tion, Table 4 presents 7 main categories. In classifying firms in this 
way, it must be remembered that the same firm may undertake a num- 
ber of activities at the particular location and that it can, in some ca- 
ses, be difficult to identify a single main activity. This classification 

0-50 

1,7 
0 

0-50 0-30 



should, then, only be taken as broadly indicative of the activities of 
the surveyed firms. 

TABLE 4 

Resaondents' activities 

Electronics and data pro- 
cessing equipment 
Medicine, biotechnology 
and pharmaceuticals 
Telecommunications 
Informatics 
Consultancy 

l Teaching and training 
Other 

Belgium (n = 68) 
12 

Netherlands (n = 41) , 
Those activities are not only very diverse. At the level of the individual 
science parks, they even do not always match with the university's spe- 
cialization. So there is the example of a university which has a good 
reputation in biotechnology, while the majority of firms on its science 
park are well established micro-electronics firms. Moreover, the 
broad range of activities present on each park makes one wonder at 
the effectiveness of science parks in creating an atmosphere where 
ideas flow freely among researchers at different organizations present 
on the park. It is our belief that openness is indeed beneficial to tech- 
nology development. However, this openness should prevail within 
the community of researchers working on a certain related set of 
scientific and technological problems. This R&D community is, how- 
ever, not confined to the narrow geographic boundaries of a science 
park. Instead, it is a global phenomenon. The local environment on 
the science park is at best a miniscule node in the communication and 
collaboration network relevant to each researcher. The diversity of 
activities present on most science parks certainly questions their po- 
tential in bringing together a critical mass of researchers on one par- 
ticular spot. 

Finally, each respondent described the different functional activi- 
ties present at his company: 13 Dutch respondents (32%) and 39 Bel- 
gian respondents (57%) reported internal R&D activities. However, 
the absence of internal R&D does not prevent companies from having 



contacts and even research contracts with the local university (cfr. in- 
fra). Small companies may actually use the local university as a kind 
of external R&D department. Moreover, 24 Dutch respondents 
(59%) and 44 Belgian respondents (65%) had marketing activities at 
the site, while 19 Dutch respondents (46%) and 34 Belgian respon- 
dents (50%) had production activities at the site. The presence of pro- 
duction activities in nearly half of the companies surveyed, and the 
absence of internal R&D in about half of the companies surveyed, 
are rather striking findings if one keeps in mind the missions of a 
science park. 

D. Reasons to locate on the park 

Respondents were asked to rank-order the three most important rea- 
sons for their choice to locate on the site. It is somewhat surprising 
that 20 Dutch (49%) and 35 Belgian (51%) do not mention the avai- 
lability of external scientific/technologica1 resources at all when dis- 
cussing their location decision. About half of the survey respondents 
do not perceive the linkage potential with the local university andlor 
other high-tech neighbours an important factor in their location de- 
cision. Table 5 shows that only a minority of respondents mention 
such factors as crucial decision variables. 

TABLE 5 
External scientific and technological resources as factors influencing loaction decision 

Availability of scientific1 
Belgium(n = 68) Netherlands(n = 41) 

rank-ordered as ... 

2nd most important 
3rd most important 

Other factors influencing the location decision were: image of the 
site, easy access to highways or airports, financial incentives by public 
agencies (tax deductions, subventions), convenience of the site, avai- 
lable office space and services provided to young entrepreneurs (BTC 
Twente, Incubator Facility Eeuven), etc. Only one respondent expli- 
citly stated that recruitment opportunities were a motivating factor. 
Quite similar to the Monck et al.'s (1988) finding for the British si- 



tuation, "it was the prestige and image of the site which was the most 
frequently mentioned factor influencing choice of location". 

E.  Prztero~~ganizational linkages among respondent 

1. C o n t a c t s  w i t h  t h e  l o c a l  u n i v e r s i t y  

A total of 34 (83%) Dutch respondents and 46 (68%) Belgian res- 
pondents confirmed the existence of contacts with the local university. 
Table 6 summarizes the types of linkages. Each respondent could 
check more than one category. 

TABLE 6 

N~ilnber of respondents per lype of linkage 

As already mentioned, tenants do not need internal R&D capabilities 
to become involved in cooperations with the local university. For in- 
stance, only 7 out of 12 Dutch tenants involved in collaborative R&D 
with the local university have in-house R&D-capabilities. Thus, 5 
Dutch respondents (see Table 6) without internal R&D do have col- 
laborative R&D with the local university. 

Other linkages include such activities as : organizing seminars to- 
gether with a university department ; the founder of the company was 
a student or researcher at the university ; the company is a university 
supplier (e.g. medical equipment); key scientists of the tenant lecture 
at the university ; the tenant supports the university's computer faci- 
lities etc. In many of those instances, the university benefits more from 
the presence of the tenant company than vice versa. This finding was 
also reported by Sirbu et al. (1976). 

To conclude, although a majority of respondents has some type of 
linkage with the local university, only a minority of these linkages in- 
volves collaborative R&D. Our research at this phase was only inten- 

Type of linkage 

Collaborative R&D 
Academic consulting 
Service (e.g. routine 

tests and analyses) 
Informal contacts 

Other 

Belgium (n = 68) 
17 

14 

8 
18 

12 

Netherlands (n =41) 
12 

12 

4 

16 

12 



ded to get an overall impression of the R&D environment on Belgian 
and Dutch science parks, and, as a consequence, did not include a 
control group of off-park firms. Nevertheless, it is interesting to quote 
Monck et al.'s (1988) results here : "The most obvious and perhaps 
surprising observation is how apparently similar off-park firms' res- 
ponses were to those of on-park firms. This is particularly clear in the 
R&D and personnel links. Park-based firms clearly place a greater 
emphasis on informal contacts with academics. In the more formal 
links such as the employment of academics, sponsoring trials, student 
project links and the employment of graduates, off-park firms have 
an equal or greater number of links." 

2 .  L a b o r  s u p p l y  

Labor supply was one of the critical factors in the Dorfman study 
(1983). Table 7 summarizes the number of local university graduates 
employed at the respondents' facilities. 

TABLE 7 

Employment of local university graduates 

The total number of local university graduates employed at Belgian 
respondents is 179 (total employment = 3856). In the Dutch case we 
find 61 local university graduates (total employment = 480). Given the 
scope of this preliminary survey, comparison with off-park firms is im- 
possible. We also lack information on the relative number of gradua- 
tes from other universities employed at the respondents. This makes 
interpretation of Table 7 a bit ambiguous. However, the fact that more 
than half of the respondents do not employ local university graduates 
at all questions the importance of the labor supply factor within the 

Netherlands (n = 41) 

24 
15 
2 
0 
0 
0 

Number of local universi- 
ty graduates employed 
0 
1-5 
6-10 
11-15 
20 
30 

Belgium (n = 68) 

35 
25 

2 
4 
1 
1 



micro-environmant of the parks. This finding confirms Sirbu's (1976) 
suggestion that science park tenants recruit on a nation-wide basis. 

Another potential advantage of a science park location is the easy 
access of tenants' employees to continuing education programs at the 
local university. Ten Dutch respondents (24%) and 18 Belgian res- 
pondents (26%) acknowledge to make use of this opportunity. This 
situation may well be subject to change in coming years as more and 
more universities start offering post-experience courses. However, at 
the moment, continuing education appears to be a rather limited phe- 
nomenon. Moreover, in many instances it is confined to employees 
enrolling in management and business oriented courses at the nearby 
university. 

3 .  R & D  p r o j e c t s  

The 13 Dutch and 39 Belgian respondents who mentioned the pre- 
sence of internal R&D capabilities, also specified the actual number 
of R&D projects in progress, the fraction of those projects carried out 
without external collaboration, and the distribution of projects invol- 
ving external partners. Table 8 summarizes some of the results. 

T B L E  8 

Number of internallexternal R&D projects at respondents having internal R&D capabi- 
lities 

Although formal, external R&D linkages are important, they are not 
really biased towards the local science park environment. In Belgium, 
38 (out of 153,25%) R&D projects were directed towards local scien- 
ce park organizations. For the Dutch respondents, this amounted to 

Total number of projects 
in progress 

Fraction not involving 
external partners 
Fraction involving exter- 
nal partners 
- local university as part- 

ner 
- other science park part- 

ner 

Belgium (n = 39) 

321 

168(52%) 

153(48%) 

35 

3 

Netherlands (n = 13) 

65 

25(38%) 

40(62%) 

12 

2 



to 35%, or 14 projects. Of course, this does not yet tell us very much 
about the characteristics of the projects (content, duration, degree of 
innovativeness, etc.). But we must not forget that over half of our res- 
pondents did not have internal R&D-activities. We are confident that 
the respondents without internal R&D who are involved in collabo- 
rative projects together with the local university will not alter the ob- 
tained percentages much. We arrive at this assumption by looking at 
the individual respondents. The respondents in Table 8 are without 
doubt the most important R&D-oriented tenants on the sites studied. 
The respondents who have no internal R&D capabilities, though are 
involved with the local university, are all very small and production 
or marketing oriented. 

Table 8 also demonstrates that collaborative R&D efforts are not 
confined to a physical locus. The collaborative R&D-efforts reported 
in Table 8 do not only have a national dimension (as well in Belgium 
as in the Netherlands, a lot of respondents having collaborations with 
the local university also have collaborations with a major part of the 
nations' other universities), but they take on international dimensions 
as well (e.g. projects together with other European and even U.S. uni- 
versities). 

The small firms reporting collaborative R&D have a strong bias to- 
wards the local university. Thus, this type of company might actually 
gain easier access to the R&D community by locating near a particular 
university. But even here, Macdonald (1987) warns us :" The notion 
that any single university department contains even all the technical 
information required by a high-technology firm, while evident in much 
of the justification given for science parks, would alarm most acade- 
mics. Only a weak department can pretend to be self-contained : the 
strongest department is more likely to be but a node of an academic 
information network to which high-technology firms may seek ac- 
cess." 

V. CONCLUSION 

This discussion was a first attempt at providing some insight into the 
potential role of science parks in the process of technological inno- 
vation. It was argued that we should at least be offered some empirical 
insight into potential advantages and misconceptions related to this 
new development, since the number of science parks keeps growing 
and since those science parks are often claimed to offer a competitive 



advantage to tenant firms in terms of access to the R&D community. 
One key conclusion is that a science park location may indeed ease 
access to a single university, although our findings and the findings 
of similar foreign studies question the degree to which this really hap- 
pens. Moreover, the university affiliated with the science park is at 
best one node in the global R&D community of interest to the high- 
technology firm. Scientific and technological developments occur with- 
in the context of broader R&D communities. Such communities are 
global in nature, encompassing researchers in organizations in the pri- 
vate as well as in the public sector. Macdonald's warning that a science 
park can create at most a "miniature network" among tenants is highly 
relevant in this respect and seems to be borne out by our findings on 
collaborative R&D at science park firms. 

This leads to another remark. Given the ambiguous performance 
of most science parks, we believe it is time for a clear assessment of 
their mission. Our findings on some of the older Belgian parks clearly 
demonstrate that they have been successful in attracting tenant firms. 
However, in terms of fostering extra-organizational R&D linkages the 
situation looks a little different. There do exist linkages towards the 
local science park environment, though they are rather sparse. Now- 
adays, each university believes an affiliated science park is an absolute 
necessity in order to become an accepted player in the newly emerging 
arena of entrepreneurial science. They should remember, though, 
that a science park is not necessary the most effective way to become 
involved in industrial science and technology. A multitude of other 
mechanisms exist. At the same time, the discussion of the role models 
(Silicon Valley, Route 128 and Cambridge-UK) places their sponta- 
neous development in sharp contrast with the artificial push experien- 
ced on most science parks. In these instances, science parks were con- 
sequences rather than causes of regional technological development. 

To summarize, we have focused on a number of topics which may 
help explain the current differences between the expectations and the 
realities facing the development of science parks. Although it may 
sound rather sceptical, we should keep in mind the recent character 
of many science parks (a majority of them are less than 10 years old). 
This may necessitate a review of some of the statements made earlier 
as time goes by. However, at least some of the problems are unlikely 
to change with time (e.g.,the issue of professional proximity versus 
physical proximity). 



A final remark can be made, especially with respect to many Eu- 
ropean science parks, namely the short distances on the continent. 
For instance, the vast majority of Belgian universities lies within a ra- 
dius of about 50 kilometers of the capital of Brussels. The same re- 
mark holds for the Netherlands, and even for the industrialized parts 
of the UK. Thus, do we really need to emphasize physical proximity 
in instances where eve~ything is already so close ? 
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