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NEW WAYS TO MAKE TECHNOLOGY
PARKS MORE RELEVANT

R.A. Joseph*

High technology policy has become a central [eature of many national and regional
strategies for encouraging industrial development. One ofthe more high profile instru­
ments for implementing high technology policy supported by governments and regional
authorities has been the technology park - a refinement of the familiar industrial park
concept. The global recession, coupled with the failure of high technology policies in
many countries , has now meant that technology parks are coming under closer scru­
tiny. The failure ofAustralia:Shigh technology recovery has also meant that its technol­
ogy parks are being subjected to increasing demands for accountability. There is a
need to consider how to make technology parks more relevant in an environment which
is beginning to see the limitations ofpast high technology policy. This paper rel'iews
recent literature on technology parks with a special emphasis on Australian experi­
ence. It is argued that the suggestions often put forward for making technology parks
more relevant need not be associated with 'objective ' measurements of commercial
success. The problems are more fundamental and the solutions should be inherently
linked to the nature of policy-makin g itself The paper argues for a strategy for rel­
evance which depends on: recognising high technology for what it is; replacing the
linear model of innovation as a rationale for policy; avoiding the dichotomy of sunset
and sunrise industries, and establish ing new criteria for assessing technology parks.

Keywords: Australia, high technology, science parks, technology parks, technol­
ogy policy.

INTRODUCTION
Throughout the 1980s it was widely accepted that high technology was a vital
component of future wealth generation and competitiveness. Consequently, high
technology policy became a central feature of national and regional government
strategies for industrial development. While the enthusiasm for high technology
development was almost unbounded in many cases, the objectives of many high
technology policies have often been less than clearly articulated.

High technology is difficult to define, It can be seen as the application of the
most advanced scientific techniques to the industrial production process, but this is
only one of its many interpretations.' It is often inferred to have an association with
electronics, computers or telecommunications. The term can refer to indu stries,
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technologies, individual firms, products and processes. It is synonymous with ' new,
advanced, emerging, knowledge-based, science-based or technology-intensive, in­
dustr y ' ? Politicians have been notoriou s for defining high technology very loosely
in order to gain political advantage.' Other commentators have emphasised differ­
ent aspects of high technology. For example , Macdonald emph asises the diversity
in high technology industry and the import ant role of information,

In realit y, high technology industry is not a single entit y, but a wide variet y of
industries composed of tiny firms and multinationals, firms exploiting differ­
ent technologies in different ways for different purposes, firms whose charac­
teristics and requirements are apt to change rapidly... The intangible capital
which high technology firms manipulate so well is information. Indeed, this
ability is perhaps the only charact eristic comm on to all high technology firms."
Not only is high technology poorly defined, but there is also a less than precise

view of what high technology policy is designed to achieve. For example, some of
the claims made for high technology include the generation of employment, the
revitalisation of depressed indus trial regions, and the creation of new firms and
industries. Given the breadth of these claims for high technology, it is not surpris­
ing that governments during the 1980s saw high technology as an economic sav­
iour. Complexity was ignored by policy-makers in favour of simplicity and the
promi sed political benefits of high technology. One particular manifestation of this
drive for simplicity in high technology policy was the technology park. In many
respects technology parks represented the ' town planning ' or ' developers' view of
high technology.

This paper reviews recent literature on technology parks with a special emphasis
on Australian experience. It is argued that the suggestions often put forward for
making technology parks more relevant need not be associated with ' objective'
measurements of comm ercial success. The problems are more fundamental and the
solutions should be inherently linked to the nature of policy-making itself. The
paper argues for a strategy for relevance which depends on: recogni sing high tech­
nolog y for what it is; replacing the linear model of innovation as a rationale for
policy; and avoiding the dichotom y of sunset and sunrise industries.

TECHNOLOGY PARKS IN AN INTERNATIONAL CONTEXT
The technology park can be seen as a refinement and specialisation of the familiar
industrial park , which provides a planned and optim al environm ent for industrial
firms. As industrial development changed over the past thirty years, the technology
(indu strial) park became a vehicle for attracting high technology development. The
technology park has become a popular instrument of high technology policy in
many countries.

Depending on the country, the name can encompass developments such as re­
search park, science park, business park and high technology park. In the United
Kingdom, for example, the term commonly used is ' science park ' and these are
generally regarded as having a close association with a university or academic
institution.' In Australia, the term ' technology park ' is more comm on. The technol­
ogy park is supposed to prov ide the right sort of conditions to promote the growth



48 R.A. Joseph

of high tec hnology firms and industry, such as prox imit y to a universit y and a
campus-like environment. Often , production activities are excluded from the park
and there is an emphasis on research or ' knowledge- based' activity. T he aims of
science/technology park s in different countries are remarkably similar. For instance.
some of the most commonly cited aims of sc ience parks in the UK arc:

• facilitation of research and development (R&D) links and technology transfer
between the academic institution and the park tenants;

• the formation , attracti on and growth of new firms;

• the promotion of ' high techn ology' , lead ing edge technology ' , or R&D based
technological activity;

• employment crea tion;

• regeneration of the local eco nomy;

• a commercial return on investment."

These aim s often have been founded on the hel ief ' that universities co nstitute a
significant underutilised so urce of techn ological innovation' ." Hence, the location
of a park near a univ ersity is thought to be desirable because of the access to infor ­
mation. Likewi se, the experiences of Californi a 's Si licon Valley and Boston 's Route
128 have guided park developers in the belief that labour supply is a critical factor
influ encing high techn ology growth. Techn ology parks are also believed to faci li­
tate the genesis of new venture co mpanies and Si licon Valley is often cited as a
mod el for this."

During the 1980s, there was a growth period for science and tec hnology parks in
many countries. For exa mple, the UK has some 39 projects which can be clas sified
as science parks", France has 40 parks (or techn opoles) and Ge rmany has ove r 120
innovation centres/technology parks/science parks which have been founded in the
past 10 yea rs.III In the United States ther e are ove r 300 university related research
parks. I I Interest in science and technology parks has remained high to the point
where a recent UK newspaper editorial obse rved ' almost eve ry self -respecting uni ­
versity now has a science park . So too does an increas ing numb er of polytechni cs,
alth ough some prefer the more down-to ea rth title of techn opark ' . 12

However, the enthusiasm for technology parks has give n way to a measure of
scepticism in recent yea rs. Th e failure of high techn ology policy to deliv er the
perceived ben efit s of employment generation and the creatio n of new industri es,
coupled with the global recession , which has adve rse ly affected many high tech­
nology firm s (espe c ia lly in co mput ing) , has br ought abo ut so me maj or
reassessments. It is far from universally agreed that science and techn ology park s
are delivering what they wer e suppose d to when they were established.

First, the prospect of a science/technology park generat ing close link s with a
university is now considered to be doubtful. In Europe, for example, university­
tenant firm link ages have not developed as expected." Van Dierdonck et al. have
observed that:

In sum, the inform ation networks relevant to science park tenants can certainl y
not be limit ed to the sc ience park environment itself... For the majority of
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science parks, it is rather difficult to speak of external economies of scale. At
best one can hope that they will evolve over a longer period of time. Thus , the
advantages offered by the ' rich business environment on the park ' may well be
an illusion ."

Second, the formation of new venture companies in science /technology parks
does not seem to be as great as expected.A survey of new firms on science parks in
the UK found that these firms were not involved in the cutting edge of technologi­
cal innovation, but involved in new applications of existing technology. " Like­
wise, the potential of new venture spin-offs arising from university research also
seems to be limited."

Finally, the contribution of science parks to industrial regeneration through em­
ployment creation or the growth of new industries has also been brought into ques­
tion. For example , the contribution of science parks to employment is not as great
as first predicted in the early 1980s. In 1990, for example, total employment in UK
science parks was less than 15,000 .17 The concerns which have been raised over­
seas are also relevant to Australia.

AUSTRALIA'S TECHNOLOGY PARKS
Australia 's experience with technology parks dates from the early 1980s and fol­
lows that of other countries such as the UK and Germany. The initiative taken by
the state governments of South Australia and Western Australia to set up technol­
ogy parks proved to be the first of a number of similar and related attempts by the
federal government and other state governments, universities and local authorities
to promote high technology. Adelaide 's first technology park was launched in No­
vember 1981 and opened a couple of years later. The technology park in Perth
opened in 1985. Other developments quickly followed .

There are now well over 20 technology park developments in Australia - some of
which receive public funding - and numerous other commercial developments (e.g.,
business parks) which have been more than happy to borrow the term 'high tech­
nology ' as part of their advertising.IS

Despite the burgeoning of high technology policy and the increase in number of
technology parks during the early 1980s, Australia 's indigenous high technology
firms and industries have not fared well. The recession has severely affected the
profitability of many indigenous high technology firms and the potential of high
technology industry now seems less evident than it was a few years ago. As a
result , public investment in science and technology is being subjected to increasing
demands for accountability. " It is therefore not surprising to see technology parks
being more closely scrutinised in terms of return on investment and relevance to
policy goals . Australia's latest large -scale technology park type project, the
multifunction polis (MFP) has come under considerable criticism. "

As in other countries, the initial enthusiasm for technology parks in Australia has
waned somewhat, but there is still interest from some quarters , especially state
governments and educational institutions. One example is a proposal for an ' ad­
vanced technology park' in Redfern , Sydney, which is being supported by the Uni-
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versity of New South Wales, the University of Technol ogy, Sydney, and the Uni­
versity of Sydney." This proposal has attracted community opposition on a variety
of grounds, including ownership of intellectual propert y and environmental con­
cerns.

Growing concerns about the negative effec ts of high techn ology developm ent
and the effectiveness of technology parks do not appear to be of great import ance
to planner or sponsors of technology parks in Australia. 11 There have been hardly
any comprehen sive studies of science/technology parks in Australia of the type
carried out over seas. Likewi se, assessments of the contribution of high technol ogy
to the Australian economy have been limited. Thi s makes polic y analy sis and as­
sessment difficult. However, a study conducted by the former Commonwea lth
Department of Industry, Technology and Commerce (DITAC) in 1989 reviewed
Australian techn ology park experience at that time and so provides one perspecti ve
on what has been achieved." While stress ing that it was too ear ly to make jud ge­
ments of the Australi an situation (since many of the parks were established only
during the mid-1980s), the DITAC report indicated that the contribution of tech­
nology parks to the growth of technology intensive business was modest.

The complexity and difficult y of encouraging the growth of technology-inten­
sive businesses sugges ts that undu e emphasis may have been given to techn ol­
ogy parks as the primary mechani sm for encouraging their growth. A techn ol­
ogy park may create an ' illusion of progress ' that a high technol ogy complex
is being created and that from a regional perspective, progress is being made.
From a national viewpoint, this may not be the case."
This view is supported by the fact that in 1989, Australi a 's most established park,

Technology Park Adelaide, employed only 750 people ." Thi s is even more striking
if it is noted that Technology Park Adel aide firms constituted 0.5 per cent of all
firms in the South Australi an manu facturing sector and received 9 per cent of total
Government supp ort provided to all South Australian firms."

In terms of interaction with universities, the DITAC study noted
With the possible exception of a few university sponsored techn ology parks
and centres, the level of interacti on between the firms within parks and re­
search institutions generally is much lower than expected. This is surprising in
that fostering of such interaction s is an objective held by most sponsors... Even
for university sponsored parks there is limited interaction, especially between
large firms and the university's researchers."
It is evident that Australian techn ology parks have fared no better in achieving

objectives than some of their count erparts ove rseas, especia lly in achieving em­
ployment growth and links with higher education institutions." Some Australian
parks have experi enced very slow growth. " Some state governments, notably West­
ern Australia and Victoria, have shifted their focus by now promoting the idea of
technology precincts as an additional concept to bolster slowly developing tech­
nology parks. The managements of Technology Park Adelaide and the Western
Australian Technology Park have repor ted success in developing the parks." Other
researchers have pointed to the less than desirabl e performance of Technology Park
Adelaide." One review of the Western Australian Techn ology Park found that the
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park had not reall y fostered interch ange between academia and industry."

The lack of empirical studies and conflicting interpretations of evidence has meant
that detailed assess ment of pol icy in Australia has not been undertaken. However ,
this does not answer the question why governm ents, universities and regional au­
thoriti es have stuck so tenaciously to the belief that technology parks and high
techn ology would deliver economic benefits despite grow ing evidence of difficul­
ties in achieving goal s and objectives. The answers may lie in the nature of polic y
itsel f.

THE NATURE OF POLICY: WORDS THAT SUCCEED AND POLICIES
THAT FAIL

'Suppose ', said Gold, 'it's a bad policy. Suppose 1make a mistake '.
'In government' , Ralph answered, 'there's no such thing as a mistake, since
nobody really knows what's going to happen. After all, Bruce, nothing suc­
ceeds as planned. 1 wouldn 't be worth my salt if 1didn't know that '.
'Suppose my policy fails? '
'Then it fails. Nobody's perfect. '

'And there 'sno harm done ', said Ralph. 'It 's happened before. But there was
no harm done '.

'No harm done?'
'We 're still here, aren 't we?' said Ralph."

It is naive to think that polic y is "a proposed cure for problems that have been
ident ified through some independent or detached view of reality"." Thi s is the
rational policy model in which reality is give n, a rational explanation of the prob­
lem is developed , and a solution (policy) is designed to solve the problem. It is too
simplistic."

It can be argued that "there is no reason to believe that the point of many policies
is really to solve problems ... public policy operates as much to shape socie ty around
cert ain values as it serves to solve specific problems"." As a result , in many policy
areas it is better to have the failure of policy based on widely held belie fs and
theori es than it is to achieve success at the cos t of important soc ial va lues .

So it is with high technology polic y and techn olog y parks. The parks are de­
signed to overcome certain social problems such as low and lagging levels of in­
dustrial development, unemployment and declining incomes. High technology
policy provides the 'explanation' of the problem. In the case of technology parks,
the Silicon Valley myth has played an influential role in informing policy." The
myth is a set of beliefs about the origins of high technol ogy in Silicon Valley and
associated entrepreneurialism and innova tion. It says that if the conditions present
in Sili con Valley were to be replicated, then high technology growth would occur.
The se conditions relate to things such as a pristine environment, attractive living
conditions, access to a university, recreational faciliti es and transport. The struc­
tural form of technology parks has been associated with the belief that innovation
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flows from the laborator y benches of universities. There is a reliance on the linear
model of innov ation which explains why techn ology parks (even more aptly named
science parks in the UK and research parks in the US) are located near or on uni­
versity campuses."

The fact that the explanation for something can recreate the thing itself estab­
lishes numerou s ways to acco unt for the failure of publ ic policy. By appealing to
the complexity of the problem, policy-makers can say that the reasons for the prob­
lem become part of the solution. Technology parks are a classic exa mple. The cir­
cumstances which led to the creation of ' ideal' high technology centres such as
Silicon Valley and Boston 's Route 128 are complex but can be simplified to in­
clude the catalyst of a technology park , its location near a university, its campus­
like environment, and so on. The park becomes a ' self-fulfilling proph ecy ' in that
for it to meet its objectives it must ' create' the conditi ons for success which were
its justification in the first place. So the failure or slow growth of a technology park
can be taken as proof that the variables identi fied as originally lacking in a region
(e.g., the park , the interaction with the local university, etc.) were indeed ' real'.
This logic justifies the introduction of eve n more technology parks or the fine­
tuning of existing variables. This seems to have been the Australi an pol icy experi­
ence in this area.

At this point identifying the success of technology parks beco mes diff icult. At
one level there is the test of the market. A techno logy park wh ich goes broke can be
said to have failed. One that is not going broke demonstrates that the underlying
policy assumptions were correct, even if that may not be true or able to he tested.
Techn ology park supporters are particularly good at reassert ing the co rrectness of
the underlying policy assumptions. This usually takes the form of glossy brochur es
and other means of ' defining ' success." Given these features of polic y, we might
be forgiven for thinking that policy analysis of technology parks could lead to
useful improve ments. The answe r is yes, but only up to a point.

POLICY ANALYSIS OF TECHNOLOGY PARKS
Lamberton, drawing on the work of Enos, points out that care must be taken to
distinguish betw een articulated and' real ' polic y analysis." In the first case, stated
or articulated policies are checked against evidence of performance, even though
there may be many reasons for dev iation. These stated policies are themselves
"v alidated by the achievement of a consensus by government, industry and aca­
demic researchers"." Th e problem with this type of analysis is that it is very diffi­
cult to determine just what has happened in a particular situatio n because there are
man y different reasons for deviation.

When app lied to techn ology parks, articulated policy analysis rel ies on the sim­
plicity of the Silicon Valley myth to complete a circular argument. In Australi a, an
apparent consensus was formed in the early 1980s when it was widely accepted
that the conditions of Silicon Valley could be repl icated, by means of technology
parks." Th e persistence of the pol icy problem (evident in low levels of high tech­
nology development) was sufficient justification for the establishment of even more
technolog y parks. For example, improbable ' high tech ' locations such as Caboolture
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in Queensland and the Redfern Railway Yards in Sydney are now targeting tech­
nology parks." More recent manife station s of this type of policy analysis are based
on reassertions of the success of technology park ventures overseas. Their success
is meant to justify the correctness of the original policy decisions to establish tech­
nology parks. However, Massey, Quintas and Wield 's sobering thoughts should be
noted by policy-makers.

[There is1the idea that because a particular set of characteristics 'worked' in
Stanford and Silicon Valley their reproduction elsewhere will reproduce also
their results . This is a fallac y. In part it is so because, even were the local-l evel
conditions to be reproduced (which is itself unlikely), the wider situation has
changed. Som e areas are now already establi shed and the dynamics of location
have consequently shifted."

The second approach in policy analysis, instead of focusing on articulated policy,
is based on observing behaviour and then determining what ' real' policy could
have created this behaviour. The problem is that ' real' policy analysis has diffi­
culty discriminating between accounts which are equally consistent with the evi­
dence. " This means that different ' realities ' exist. Hence, it is not uncommon in
research about technology parks to discover completely different perceptions be­
tween a park 's management and park tenants about the success of a park and in­
deed what actu ally is happening in the park." Fortunately, the very existence of
these different realities allows for a refreshing reassessment of ways to make tech­
nology parks more relevant. The simplicity and constraints of the Silicon Valley
myth are sidestepped by opening up the issue to more searching analysis."

MAKING TECHNOLOGY PARKS MORE RELEVANT
Attempts to make technology parks themselves more relevant could be regarded as
piecemeal. There is little consistency in the many studies that have investigated the
reasons for the success or failure of technology parks . The matter is more deep­
seated in that more fundamental changes need to be adopted in high technology
policy itself. The argument is that making a strategy for greater relevance will
depend on:

• recognising high technology for what it is;

• replacing the linear model of innovation as a guiding rationale for technology
parks;

• avoiding the pointless dichotomy between sunset and sunrise industries; and

• establishing new criteria for assessing technology parks."

Recognising high technology for what it is

High technology firms require vast amounts of information and this is most often
obtained through informal and personal information networks." It is not just any
information which is required. "Of most value in high technology industries, though,
is a blend, an integration of technical and commercial innovation, one that places
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technology in the context of the market so that what is sold can be made and what
is made can be sold." If the creation, acquisition and handling of information is
important in high technology, then managers of technology parks and indeed policy­
makers need to be fully aware of this and reconsider what they are doing.

The belief that high technology can attain most of its information requirements
from the local area (particularly the affiliated university) seems to be misplaced."
The implication is that technology parks need to foster information networks on a
global rather than a regional scale. Technology park management will need to play
a greater role in facilitating these networks by seeking top quality advice for rap­
idly growing firms or specifically assisting technology transfer between firms and
universities.Vlndeed, recognition of the limitation of science/technology parks with
respect to information provision could well encourage park sponsors (e.g., univer­
sities) to explore mechanisms other than the park to promote high technology de­
velopment. Other vehicles include research consortia, joint ventures, collaborative
R&D programmes and contract research. The presence of a technology park, espe­
cially if it has financial difficulties, could preclude the consideration of other valu­
able approaches to technology and information transfer. Building on existing re­
gional business strengths could be a starting point.

At the level of park activity and organisation, a survey of fifteen UK science
parks pointed to a number of successfu l criteria and problem areas." From this
alternative reality, it is possible to see some new opportunities for technology parks.

The key criteria of successful parks identified in the survey were as follows:
• they have been long established and been able to develop gradually;
• they have built on existing links with industry and have not sought to usc the

science park to establish links;
• they have been able to sell the kudos of association with a university of interna­

tional pre-eminence (Cambridge Science Park is a good example of this);
• they have been able to attract firms from overseas rather than just local or univer­

sity-based firms;
• they provide a working environment totally unlike any available elsewhere in

the region; and
• they are not dependent on the presumed technological strengths of a particular

university. (Science parks at some technological universities in the UK have been
outstanding disasters).

In terms of looking to pitfalls, the survey points to these problem areas:
• over investment in prestigious building could cause problems, especially during

a recession, as rents will need to drop to attract tenants;
• proximity to a university could be a disadvantage, especially if the university

takes a direct interest in the management of the park;
• information flow from a university to companies on the park is often much less

than initially anticipated;
• science parks are expensive to run and experience shows they are of low profit­

ability;
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• scientific and technical information (that residing in universities) may not be the
most important information resource for small high technology companies;

• conflicting government and regional policies for industrial development could
confound and conflict with the park's own strategy .

Replacing the linear model of innovation

The linear model of innovation which implicitly supports the location and logic of
science and technology parks needs to be replaced. Its fundamental premise that
innovation occurs in a neat progression from basic science to applied science, and
from research and development to commercialisation is now widely discredited."
Quintas et al. have noted that

Far more complex model s [than the linear model] involving feedback loops
and a proce ss of non-sequential interaction between the functional elements of
research, marketing, development, design, production engineering, production
and so on have been found to more accurately reflect the successful innovation
process."

As a result of this dependence on the linear model, technology parks may intro­
duce artificial barriers which separate parts of the innovative process. Instead of
bringing peopl e closer together, divisions can be opened up, especially within uni­
versities (as has been observed for science parks in the UK).56 Reassessing the
linear model of innovation as a guide to technology park practice has a number of
implications. First, the geographic proximity of the university becomes less impor­
tant. Hence, a technology park should cultivate broader information networks and
begin to suppl ement those it has established around academic science and technol­
ogy. This could well involve opportunities for the business and the humanities
faculties of universities in seeking a greater role in the park." The 'science ' or
' technology' park might well be replaced by the 'business' or 'enterprise ' park."
Second, management will need to be more flexible about the sorts of activities
permitted on technology parks. The requirement to separate artificially manufac­
turing from research activities in technology parks would then be seen as a possible
hindrance to innovation. More flexibility in defining permi ssible activities on parks
will be required. This could well entail moving away from the university environ­
ment. The image of a technology park housing elite research personnel would also
need to change if it is accepted that shop-floor workers have a legitimate role to
play in innov ation and technology transfer." Third, the role of universities in sup­
porting technology parks may need to be reconsidered. It may be that universities
should concentrate more on what they do well and question "whether transforming
a perhaps first-rate academic into a second-rate business man is desirable in terms
of the national interest't.?'

From the alternative reality created by replacing the linear model of innovation,
possibilities of making technology parks more relevant can range from the radical
to the incremental. At the radical end of the spectrum, it is possible to concei ve of
new ways of structuring innovation. For example, in the UK, the Greater London
Enterprise Board established a series of Technology Networks during the 1980s
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whic h had the aim of tapp ing the technical resour ces in polytechn ics. T he foc us
was not only on comme rcial goals, but also on soc ial goals (e.g., techn ologies for
the handicapped ). There are a num ber of impl ications for techn ology parks. First, it
wo uld probably mean raisi ng the leve l of direct public suppor t for projects under­
taken in the park. Projects which were undert aken would rely on ' huma n cent red'
techno logy, bui lding on human sk ill rather than replacing it." The prospect of ge n­
erating employment may be greater (admittedly on a smaller sca le) from such ' hu­
man-cen tered ' projects than from high tec hno logy in general. Second, the types of
peopl e invo lved in radically-focussed technology parks wo uld be var ied. Insist­
ence on high qualificat ions and a rig id view of w hat research is wo uld have to he
relaxed . Park management wo uld need to rethink its image of high tec hnology and
be more will ing to accept the involveme nt of unco nve ntional organisations, such
as un ions, community groups and welfare age nc ies . T hese are precisely the sor t of
factors which wo uld conflict wi th many of the be liefs abo ut high techn ology held
so strong ly by park sponso rs, such as universities and regional authorities.

While this alte rna tive approach recognises that social factors indee d shape the
innovative process (and not the logic of the linear model ), suc h approaches suffe r
because " those wh o co ntro l techn ology do not share the hum ani stic va lues of the
reformers't.v' The appare ntly rational alterna tive may be irre leva nt to those in posi­
tions of co ntrol in techn ology parks. For these reasons, the success of tech nology
park s in so lving the probl em s of dep ressed areas may be clearl y limited from the
outset." Give n the current recession and the relative ly weak bargaining posi tion
held by unions in those industries where the unio ns co uld influence tec hnolog ical
change, there see ms little prospect of radical alte rnat ives being co nside red ser i­
ously.?' Any change wo uld need to be accompanied by a shift in co mm unity per­
ception of the role of high technology in socie ty.

A t the incremental end of the spect rum, modification of the linear mode l of,
innovation as ado pted by technology parks wou ld require a reassessment of the
sta tus and location of a technology park. The tec hnology park would no longer
need to have a close affiliation with a single unive rsity, but wo uld probably cult i­
vate linkages with several institut ions. Likewise, the emphas is on affi liat ing wi th a
universi ty wou ld not be as great. Other possib ilities arise . Linkages wi th existing
large firms, industr ies or public institutions (e .g., hosp ital or libra ries) be a possi­
bility. Mo re dive rse forms of activity and informatio n networks co uld be associ ­
ated wi th tech nology parks. This will require the ado ption of more flexible ap­
proaches by ma nagement.

If innovation is not likely to flow in the prescr ibed pattern from the unive rsi ty, it
may we ll mean that it co uld flow from other sources, such as produ ction , design ,
marketin g or the shop-floo r. T he elitist image of technolog y park s may need to be
replaced by a sys tem that places a greate r emp hasis on wo rker particip at ion and
training, espec ially in the innovat ive process . Also affe cted wi ll be the design of
work wi thin technology parks and the status accorded to it." Of co urse, both the
rad ical and incre me nta l possibilities fly in the face of the Silico n Valley myth and
the inhere nt val ues built into tec hnology park s. Replacing the linear model of inno­
va tion in the con text of tec hno logy parks really means reth ink ing the ration ale of
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technology parks and at the very least recogni sing that they have a less than central
role to play in the process of innovation, let alone economic development."

Avoiding the sunrise and sunset industries dichotomy

Continuing to think of high technology as sunrise industries and technology parks
as being the mechanism for their generation is something which will need to be
reconsidered by policy -makers. The undue focus on, say, computers or telecom­
munications ignores the important role that these technologies have for other in­
dustries. Likewise, the sunri se/sunset dichotomy places an emphasis on products
rather than on changes within the production process. " Technology parks , there­
fore, may have a role to play in introducing new technologies into existing (sunset)
industries. For many regional economies, this role for the park may be more sig­
nificant than attempting to generate new industries or firms. The demonstration
effect of new technology may be more effective than the ' flagship' role played by
technology parks, especially when there is little comparative advantage for a. re­
gion to boast of for a technology park. Avoiding the sunset /sunrise dichotomy will
require park managements to pay more attention to global information networks
while at the same time addressing how effective technology transfer can take place
at the regional level.

One of the most important attributes of high technology firms is the way they
handle information. Technology parks, by emphasising the sunrise/sunset dichotomy,
are not a very effective mechanism for allowing other sectors of the economy to
learn how to use information better. They can achieve this refocussing by looking
to how high technology and other information sources can revitalise existing in­
dustrial strengths of a region. Quite often important attributes of a region are ig­
nored simply because it is defined as ' sunrise' . Innovation is far more complex
than that. Recent attempts in Europe to establish advance telecommunications links
between the 150 science parks in the European Community could go some way to
implementing this demonstration effect. 68 However, even the impact of advanced
telecommunications and information technology on the innovation process is itself
poorly understood." This raises broader issues . As Lamberton has pointed out, the
policy process of setting priorities for technology development falls within the
scope of information policy." The challenge to technology park managers and policy­
makers is to lift technology parks and high technology policy out of the realm of
real estate and discredited theorie s of innovation into the real world of information
and the practicalities of business.

New criteria for assessing technology parks

Any strategy to make technology parks more relevant will need to recognise the
essential political environment that gave rise to them . During the early 1980s there
was considerable emphasis on the promise of high technology. Economic circum­
stances have changed; technological opportunities have moved on, and the experi­
ence of hindsight has shown that new assessment criteria are needed. The problem
is that the various interests involved in sponsoring technology have often expected
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different outcomes. For instance, universities may look to spin-off companies and
regional authorities may focus on jobs. Experience has shown that the traditional
commercial criteria of occupancy, rate of return on investment, can be only partial
indicators. The ability to spawn a new Silicon Valley can no longer be a criterion
The misreading of a particul ar phase of American industrial history has led to other
countries following a particular path, hoping that technology parks would provide
a 'quick fix ' 71. Employment generation is also faulted as an indicator: high tech­
nology does not hold that sort of promise. The prospect of academic spin-off com­
panies is also doubtful; the importance of university linkages to high technology
firms has been over emphasised in the past.

More informed policy evaluation in the future will depend on collecting mean­
ingful data on investment, company formation , employment and technology trans­
fer, as well as on the political will to analyse economic decisions accurately." At
present, the self referencing nature of the policy process, especially as it relates to
technology parks, prevents this from happening. More applicable criteria will em­
phasise recognising high technology for what it is and the extent to which informa­
tion is utilised in other parts of the economy.

CONCLUDING REMARKS
Ifpolicy-makers are to give serious consideration to making technology parks more
relevant, much more thought will need to be given to high technology policy and
what it means to analyse policy in this area . The importance of high technology to
the Australian economy is too significant to continue to rely on the exhortation of
simplistic models, myths or beliefs about technology parks and the development of
high technology industry. This approach leaves us with little option beyond a series
of fine adjustments to an ill-conceived system. There is a need for an alternative
framework for looking at high technology and one useful general perspective is to
see high technology as an information intensive activity. This framework does not
(yet) have the glamour of high technology policy, but it does have the potential of
perhaps paying some dividends. Such a framework would emphasise information
networks, the non-linearity of innovation and the diversity and novelty of informa­
tion that lies outside the bounds of science and technology. This, of course, is not to
say that all technology parks are totally useless or that science and technology
makes no contribution to innovation. Rather, the message is that some parks will
pay their way and have beneficial effects, but the perceived benefits of others are
unlikely to be realised.

At a more practical level, removing the burden of the linear model of innovation
as a major influence on policy will go a long way towards introducing new mecha­
nisms for promoting innovation. It may well be that with more progressive poli­
cies, technology parks be seen less as instruments of high technology policy and
more as a form of property development. For the time being, the dictates of high
technology policy may be the most difficult obstacle preventing policy-makers
from seeing technology parks from a more realistic perspective .
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