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Introduction

A number of recent developments across the global

economy have combined to put increasing empha-

sis on economic activity based on knowledge and

innovation. This has been reflected not only in pub-

lic policy towards universities but also in the ap-

proach of government—at national, regional and

international level—towards both innovation policy

and the formulation and promotion of national and

regional economic strategies. These developments

have included:

(i) the evolution of an ‘information economy’,

(ii) the increased variety and scope of innovation,

(iii) the development of ‘open innovation’,

(iv) the need for companies to become ‘learning

organisations’ and for regions that wish to

prosper on the basis of high-technology eco-

nomic activity to become ‘learning regions’

and

(v) the globalization of economic activities which

has intensified competitive pressures to be

‘first to market’ with innovations.

Such developments have been analysed across

a range of academic research areas, including those

related to national systems of innovation and re-

gional systems of innovation, the ‘globalization of

technology’ and ‘regional innovation networks’.

This academic research has helped to inform vari-

ous public policy debates across the globe over the

past few years. What is apparent, however, is that

much of the current policy discussion remains nar-

row in focus and fails to fully embrace the com-

plexity of the innovation process and the variety of

impacts of institutions such as universities.

This current issue contributes to that academic

literature, reporting the results of several original re-

search projects. It also engages with the public policy

debates on appropriate action for government—at

regional, national and international levels—to pur-

sue and for other bodies such as universities to

adopt.

Varieties of innovation

At its simplest, innovation is ‘the successful exploi-

tation of new ideas’ (DIUS, 2008, 12). But such

innovation can vary in terms of products, services,

processes and business practices. It can take place

in the private, public and third sectors. And impor-

tantly, the impact of innovations can be highly

variable and in some cases negative.
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Much of the current focus of innovation policy

remains rooted in the application of technology in

manufacturing. Thus, it focuses on support for

R&D and on mechanisms to support technology

transfer from the science base. Furthermore, there is

a myopic focus on the production of technologies—

such as information technology (IT), biotechnology

and nanotechnology—rather than the diffusion and

use of such technologies (Abreu et al., 2008b).

These are important elements of an innovation strat-

egy but together they are partial and incomplete as

they fail to address many aspects of ‘hidden inno-

vation’ (NESTA, 2007), and in particular much of

innovation in services.

The innovation type with potential to have the

greatest economic impact involves the development

of new general purpose technologies (GPTs) which

are major advances in innovation which may have

profound impacts on the economy and society. The

development of IT is considered as a recent exam-

ple of a GPT and earlier examples include the steam

engine, railroad, electricity and the internal com-

bustion engine. Much of public policy, at both na-

tional and regional scales, has focussed on

technologies that may have the potential to become

GPTs. This makes some sense as the development

of such technologies is highly uncertain, risky and

expensive, and to the extent that such technologies

may generate positive externalities, there is a sound

case for policy intervention. The question of how

GPTs impact upon the economy and society is,

however, often absent from the policy discourse.

First, the ‘development’ of such technologies

themselves will have only a small economic impact.

Simply, such technology-producing sectors are

small in terms of both employment and shares of

national income. This is particularly important when

considered at the regional or local level, as the de-

velopment and encouragement of ‘high-technology

clusters’ are unlikely to have a major impact onmany

local economies. And to the extent that local econ-

omies attempt to foster similar ‘clusters’ there may

be unfortunate ‘place competition’ with an adverse

impact on the development of such technologies.

Second, it is the use of GPTs that has the biggest

impact on the economy. Thus, it is the use (not the

development) of IT that has had a major impact on

the growth in many advanced countries, such as the

USA. As Solow (2001) observed: the three indus-

tries which contributed to the productivity surge in

the USA from 1995 to 2000 were, in order, whole-

sale trade, retail trade and security and commodity

brokers. These were sectors that were both large (in

terms of employment and shares of national in-

come) and who used IT to improve business pro-

cesses and increase productivity. It is therefore the

diffusion of technology that is crucial to economic

growth. And this diffusion takes time—

Solow had observed a paradox in 1987, in that:

‘you can see the computer age everywhere but in

the productivity statistics’ (Solow, 1987). It was at

least another 10 years before this paradox was re-

solved. Other GPTs have taken longer to have a ma-

jor economic impact: Watt completed the

development of the steam engine in 1775 but ac-

cording to Crafts (2004) steam contributed little to

economic growth before 1830 and had its peak im-

pact about a hundred years after Watt’s invention.

Further distinctions can be made between radical

and incremental innovations. Radical innovations,

which may evolve from GPTs, involve the devel-

opment of a new product or service which incorpo-

rates major technological process or organizational

changes. Radical innovation may involve major

disruptions or ‘gales of creative destruction’

(Schumpeter, 1942). Incremental innovations in-

volve development along an existing technology

or innovation trajectory. Incremental innovations

can also be disaggregated according to whether

they are new to the industry or the operating market

of the firm, or just new to the firm. What is impor-

tant to emphasize is that the drivers, impact and

policy implications of different types of innovation

will vary across sectors and across geographies.

‘Open’ innovation

A recent development within both the research lit-

erature and the corporate world has been the recog-

nition that much innovation involves interactions

between different research teams and corporate en-

tities, as opposed to being developed by a single
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research team or in one corporate laboratory

(Chesbrough, 2003). In most sectors of the econ-

omy, for even the most research-intensive compa-

nies, more than 90% of the world’s researchers will

be working for competitor companies and other

organizations rather than in that company’s own

R&D department. Thus, tapping into the research

being conducted outside the company is vital: ‘The

open innovation model that Chesbrough describes

shows the necessity of letting ideas both flow out

of the corporation in order to find better sites for

their monetization, and flow into the corporation as

new offerings and new business models’ (Brown,

2003). The importance of customers has been

stressed in von Hippel (1988, 2005) who has pos-

ited the notion of user-led innovation. This notion

has been taken and pushed to breaking point by

Tapscott and Williams (2007) who have coined

the term ‘wikinomics’ to describe the power of

mass collaborations and open source technology.

Although the recent emphasis on open and user-

led innovation provides interesting insights, a num-

ber of caveats need to be made. First, collaboration

with others is not a recent phenomenon—although

its extent may be increasing. Second, accessing ex-

ternal knowledge may be difficult and costly. Third,

the use of external knowledge does not alleviate the

need for internal capacity to absorb, assimilate and

exploit such knowledge. Fourth, although the role

of users is increasing, this tends to be concentrated

in the IT sector: in other sectors, increasing feed-

back from consumers is important but this should

be distinguished from the co-production of innova-

tions by firms and users.

This emphasis on open innovation has geo-

graphic implications, although these are not

straightforward. On the one hand, the argument

is that it has become increasingly important to tap

ideas from outside your own organization on

a global scale. On the other hand, proximity and

human interaction may be important conduits of

learning and innovation, such that clusters of

high-tech activity and regional innovation systems

can facilitate knowledge exchange and foster eco-

nomic dynamism within discrete geographical

regions. What is apparent is that such innovation

processes will be highly varied, and will depend on

the historical path of development (see Driver and

Oughton, this issue), local industrial structures

and other institutional and policy factors. As Martin

and Sunley (2003, 28) argue: ‘there are now so

many different varieties of clusters and so many

confusing claims about their theoretical basis, form,

identification and significance that the concept is

peculiarly elusive and hard to pin down’. The spa-

tial dimension of knowledge flows is analysed by

Boisot, Canals and Macmillan (this issue) who find

that knowledge structuring and spatial agglomera-

tion co-evolve and that the development of IT is

significantly altering such co-evolution.

University–business interactions

There is an increasing pressure from governments

across the world on universities to engage more

actively with the corporate sector (see, for example,

Lambert, 2003; Sainsbury, 2007). This is driven by

the belief that such engagement will have positive

economic outcomes, enhancing innovation and

economic growth. The role of Stanford University

in contributing towards the ‘Silicon Valley’ phe-

nomenon and of Massachusetts Institute of Tech-

nology (MIT) and the other Boston universities

towards the economic dynamism of Route 128 are

well documented (see, for example, Saxenian,

1994). Likewise in Europe, the ‘Cambridge phe-

nomenon’ refers to the growth of the high-tech

economy in Cambridgeshire, UK, which has been

fostered in various ways by the presence of a world-

class university—from licensing Intellectual Prop-

erty (IP) and creating spin-out companies, through

to providing well-educated graduates and undertak-

ing commissioned research and consultancy work

for commercial clients (Keeble et al., 1999; Segal

Quince and Partners, 1985). However, it should be

stressed that the Cambridge phenomenon started

when the university had little active interest in busi-

ness engagement and adopted a laissez-faire ap-

proach to what academics did.

Arguably, the technology phenomenon has been

even more significant in the case of Oxford, which

is one of Europe’s leading centres of innovation-led
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economic development (Lawton-Smith, Glasson

and Chadwick, 2007, 2). In their analysis of the

Oxford biomedical cluster, Lawton Smith, Romeo

and BaGchi-Sen (this issue) argue that path depen-

dence and co-evolution of the scientific and entre-

preneurial systems are important in understanding

the dynamics of growth. They also argue that in-

ternationalization of markets and networks are

important drivers of growth—and, as argued by

Suorsa and Jauhiainen (this issue), this may be par-

ticularly problematic for firms in peripheral regions.

The role of community formation in the devel-

opment of an emerging technology cluster is con-

sidered by Feldman and Lowe (this issue) in their

analysis of the Cambridge (Massachusetts) biotech-

nology industry. Community involvement can help

to construct a shared understanding and apprecia-

tion of an emerging technology and can therefore

foster regional economic development. Much of

the conventional wisdom has stressed that innova-

tion is fostered by unfettered markets, risk taking

and low levels of regulation. Feldman and Lowe

show the inadequacy of this approach and hark

back to the older view of regulation where it acts

as a form of public stewardship that advances com-

munity interests. Thus, emerging technology clus-

ters may benefit if regulation turns uncertainty into

calculable risk, provides standards and legitimizes

the technology.

Clearly, one needs to be cautious in drawing

policy conclusions from such cases. Harvard,

MIT, Stanford, Oxford and Cambridge are five of

the world’s leading universities. One might con-

clude that having one of the world’s ‘top 10’ uni-

versities in an economic region that also has other

conditions in place necessary for encouraging and

fostering the growth of high-tech companies will

likely contribute to that region being innovative

and economically successful. (Better still if you

can have two of the world’s ‘top 10’ universities

in your region, as Route 128 enjoys with Harvard as

well as MIT in the vicinity.) But by definition, not

all of the world’s universities can be in the ‘top 10’

and not every region can host a ‘top 10’ university.

Of course, it may be the absolute rather than relative

excellence of the university that is important. In

which case, emulating the aforementioned univer-

sities might well provide some benefits. Equally,

the relative—rather than absolute—excellence of

the university may be significant. ‘To those that

have will be given’, and being one of the world’s

leading universities may attract the best faculty,

students and research projects away from other uni-

versities to the higher ranked ones—and hence

away from other economic regions towards the

regions containing the top universities. More use-

ful, then, may be to analyse the various ways in

which knowledge is transferred from universities

to the regional economy, to see if there are lessons

beyond the generic one of wanting a world-class

university in the region.

It is important to recognize the different roles that

individual universities play in their local and re-

gional economies (Asheim and Gertler, 2005; Cook

and Morgan, 1998). The diversity will reflect a uni-

versity’s particular strengths and local economic

trajectories (Lester, 2005a, 2005b). As Rutherford

and Holmes (this issue) argue, the form and nature

of university–industry relationships and their im-

pact on regional economies show that place and

institutionally specific actors are important and they

need to be considered within a wider context of the

innovation and supply chain strategies of busi-

nesses. Furthermore, they stress the importance of

power relationships in shaping university–industry

networks. The importance of geographical and

industrial variety is also stressed by Suorsa and

Jauhiainen (this issue) in their analysis of innova-

tion in peripheral regions. Their analysis also sug-

gests that there may be a problem of cooperative

lock-in, as high-technology enterprises rely on co-

operation with the nearest higher education institute

which has only limited skills and competences.

Knowledge exchange mechanisms

In the USA, the process of transferring IP from the

university sector to the corporate sector was given

a major boost in 1980 when the Bayh-Dole legisla-

tion permitted universities to claim title to the dis-

coveries of faculty, staff and students resulting from

government-funded research (Fearn, 2008, 32). In
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1985, the UK followed suit, transferred the owner-

ship of IP generated by publicly funded research in

universities to those universities (Hague and

Holmes, 2006, 11). These legislative changes

allowed universities to license the IP to companies

or create new companies to commercialize the inno-

vations, thus speeding up the time to market. There

has been a good deal of focus in public policy de-

bate on company spin-outs from universities as

a means of commercializing the results of univer-

sity research. However, in many instances, it may

be more productive to license that IP to an existing

company that is already expert and experienced at

commercializing such IP, rather than creating and

spinning out a new company.

Warren, Hanke and Trotzer (this issue) show that

differences in local innovation systems influence

the performance and impact of university technol-

ogy transfer offices. They find that universities that

are geographically isolated from supportive innova-

tion systems suffer a reduction in their efficiency in

transferring technology. Much of the current focus

on technology transfer implies a ‘one size fits all’

approach which is considered inappropriate by

Warren et al. as each case needs to take account

of local resources, infrastructure, social limitations,

and so on.

Although patents, licenses and spin-outs are of-

ten at the centre of the policy discourse, they are

only some of the range of mechanisms through

which universities can influence innovation and

business performance. According to Lester (2005a,

2005b) and Lester and Piore (2004), increasing the

stock of codified knowledge is only one type of in-

teraction at the university–industry interface. Others

include the traditional role of educating people:

problem-solving such as contract and cooperative

research and public space functions such as informal

social interactions, meetings and conferences. A sur-

vey of innovation activity in the UK and the USA

(Cosh et al., 2006) indicated a similar pattern of

university–business linkages in the two countries,

with informal contacts being the most frequently

cited interactions and licensing and patenting among

the least frequently cited. Cosh et al. (2006) also find

that the recruitment of graduates is an important in-

teraction, which is supported by the analysis of uni-

versity–business networks in automotive clusters in

Southern Ontario by Rutherford and Holmes (this

issue).

Another challenge to the conventional wisdom is

whether university–business interactions should be

considered as forms of ‘knowledge transfer’ or

‘knowledge exchange’. Knowledge transfer implies

a linear process, from the university researcher to

the corporate recipient (whether this be to an exist-

ing corporate entity or a new one). We argue that

‘knowledge exchange’ will in many cases be a more

appropriate and apposite term. It will often be the

knowledge within the corporate sector that gives

rise to the research in the first place: ‘necessity is

the mother of invention’. This shift from the con-

cept of transfer to exchange itself has parallels with

the move within the research literature from think-

ing of innovation as a linear process from research

to development, instead to a ‘systems’ approach

with all the feedback loops and synergistic relations

that systems involve and develop.

The narrow view of university–business interac-

tions—where the focus is on technology transfer

increasing local or regional innovation—fails to

capture the reality of the complexities and varieties

of such interactions and their impacts. As Huggins,

Johnston and Steffenson (this issue) argue, the use

of university knowledge is not uniform across

firms, with not all firms benefiting equally. Also,

as argued by Rutherford and Holmes (this issue),

there is a tension with much regional innovation

policy as many of the economic gains from new

knowledge will be realized outside the originating

locality.

Huggins, Johnston and Steffenson (this issue)

also argue that many firms do not acquire their

knowledge from within a geographically proximate

area. Many highly innovative firms are often con-

nected to global networks, suggesting that non-

proximate actors are able to transfer complex

knowledge across such spatial boundaries, provid-

ing that the appropriate knowledge exchange or

network structures are in place (see also Abreu

et al., 2008a). Similarly, many of the activities

and outputs of universities are not spatially
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constrained. Power andMalmberg (this issue) argue

that universities play a number of roles at local,

regional and global scales, and how to best harness

university research for the purpose of social and

economic development might not primarily be a re-

gional problem. Instead, they argue that the impact

of a university on regional economic development

is related to the material and immaterial advantages

it will bring to the host region and not the impact

caused by research carried out in universities result-

ing in innovations in that region.

Regional innovation policy

This role of geography in creating local networks,

for example of skilled labour, has long been recog-

nized, for example with Alfred Marshall’s analysis

of industrial districts (Marshall, 1890). The ‘na-

tional innovation systems’ literature developed by

Chris Freeman and others (see Freeman, 1994,

1995) itself led to discussion of how such systems

operated at the regional level (Howells, 1999). And

the European Union, among others, has actively

promoted the creation of regional innovation sys-

tems. These policies have had to battle against the

‘regional innovation paradox’, that lagging regions

with low absorptive capacity may be less well

placed to benefit from policy interventions, produc-

ing the paradoxical result that even where such pol-

icies have the intention of assisting lagging regions,

the result may be to leave as large a gap as ever

(Oughton et al., 2002).

Government innovation policy has thus covered

a range of measures over the years across the globe.

How much we include within ‘innovation policy’ is

an open question. Policies to promote research and

development, or education and training, are likely

to have an impact on innovative capacity and

performance. As Driver and Oughton argue (this

issue), training and skill development is an impor-

tant means of building firms’ capabilities and their

capacity to absorb knowledge. Furthermore, they

stress the importance of the macroeconomic envi-

ronment which is often ignored in the innovation

policy discourse. A cyclical downturn can discour-

age investment in innovation, and volatile financial

markets may make it very difficult to raise finance

for long-term risky projects.

But within the broader range of measures that

will have an impact on innovation but which are

at the same time targeting other outcomes, there are

a number of policies that governments pursue that

seek quite specifically to promote innovation and to

try to ensure that such innovations prosper in the

marketplace. These include policies to foster the

commercialization of university research, encour-

aging firms to invest in research and development,

for example through tax credits, and encouraging

the activities of appropriate venture capital funds. A

problem with much of the policy discourse is that it

focuses on a narrow notion of innovation with par-

ticular emphasis on the production and exchange of

technology. While the generation of new technolo-

gies is an important part of the innovation process,

the larger impact on the economy of those firms and

sectors that use technology in their business practi-

ces, in particular in the service sector, must not be

overlooked (Abreu et al., 2008b). Also, much pol-

icy focuses on the importance of high-technology

small firms often spun out from universities and

ignores the potential in established larger firms

and in traditional industries. Furthermore, as dis-

cussed above, the policymakers’ view of the role

and impact of universities has been too narrow,

tending to ignore the importance of the diversity

both of the universities themselves and of the local

and regional economic structures within which uni-

versities operate.

The innovation exchange

One specific initiative that has sought to promote

innovation through networking has been the ‘inno-

vation exchange’ (known as the InnovationX-

change or IXC). This was established in Australia

with the support of the employers’ federation and

public sector backing in the form of membership

subscriptions from government bodies. The IXC is

a membership organization which provides ‘inter-

mediaries’ to work under conditions of strict confi-

dentiality across a number of member companies

and other organizations, tasked with trying to spot
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opportunities for collaboration between the member

organizations around innovative proposals. One

company may face a challenge to which another

has a potential solution, but without the IXC, nei-

ther might ever become aware of the other’s need or

capability. Having a number of intermediaries, who

tend to hold PhDs in the sciences, means that the

needs and capabilities of each member can be com-

pared with those of all member organizations, not

just the ones that a single intermediary is operating in.

In 2006, the UK Government provided funding

(under the third round of the Higher Education

Innovation Fund) to establish the innovation ex-

change in the UK (the IXC-UK, on which, see

www.ixc-uk.com). This is now operating success-

fully with a number of paying company clients,

based at the University of Birmingham and with

a second office in Cambridge and a number of other

universities actively involved. The intention is for

the IXC-Australia and IXC-UK to launch a global

IXC organization, given that many of the client

companies are multinationals, and companies from

a number of countries have expressed an interest in

joining.

‘No innovation without representation’?

There is a large literature on the sort of ‘progres-

sive’ human resource and other management prac-

tices that are likely to lead to the degree of

employee engagement and commitment that can

deliver high productivity, especially in areas of eco-

nomic activity where monitoring is costly and the

productive process relies on high levels of trust.

Such practices have been termed ‘High Commit-

ment Work Systems’. This research agenda has

tended to find the following: first, that such practi-

ces need to be introduced and developed in coher-

ent ‘bundles’ of self-reinforcing policies. Second,

introducing such policies by itself is not sufficient;

they need to be introduced and implemented in the

right way, and this requirement includes engendering

a belief across the workforce that the company gen-

uinely believes in and is committed to these poli-

cies, and having the policies visibly supported by

all levels of management. Third, the policies need

to create the necessary skills and capabilities, but

these need to be matched by employee commitment

and engagement, along with an appropriate work

organization to permit the employees to put those

skills and that commitment to good effect—in other

words, there has to be the opportunity to innovate or

raise productivity in some other way. Finally, any

such link from practices to performance is contin-

gent on company strategy: an organization would

not become more innovative just by adopting these

Human Resource Management policies—it also

needs to be pursuing a strategy of innovation. Con-

versely, if the company is pursuing a cost-cutting

low-price strategy, investing in such policies may

fail to deliver higher productivity or innovative per-

formance.

Thus, for firms to be successful innovators

requires the pursuit of innovation to be a part of

the company’s strategy. These firms also need to

adopt and properly develop a range of human re-

source and other management practices that enable,

encourage and facilitate innovative behaviours

among the workforce (Michie and Sheehan, 1999).

The globalization of technology

Some networking will often necessarily be local or

regional in nature. This allows collaboration be-

tween universities and the firms in their vicinity.

Such networking allows the personal contact

through which tacit knowledge is best spread.

And local and regional governmental bodies and

trade associations can promote and facilitate such

regional activities, whether by promoting and host-

ing the networking organizations themselves or by

providing the productive infrastructure, which may

then be available on a shared basis. But none of this

cuts across or obviates the need for global collabo-

ration. Indeed, while a university will commonly

have links with local companies as employers of

graduates, funders of research, and so forth,

they—or more particularly their academics—will

be part of global academic networks. The two geo-

graphical levels are not in conflict. It is precisely

because an academic will be tapping into the latest

research globally that they are valuable to the local
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network or company. Thus, while there has been

a ‘globalization of technology’ on almost any mea-

sure one might use, this process hides quite differ-

ent outcomes across the various processes involved.

Thus, while multinational corporations will be in-

volved in research and innovation globally, such

activity is often still concentrated in the ‘home’ base

(Archibugi and Michie, 1995).

Conclusion

There is an increasing focus on the role of networks

and knowledge exchange in the innovation process.

Yet, the policy discourse is often narrowly focussed

on areas such as technology transfer and fails to

capture the importance of variety, complexity and

the role of place and path dependence. The papers

that follow in this journal issue help to remedy this

deficiency by focusing in various ways on how in-

formation and knowledge is diffused within the

business community and transferred between uni-

versities and firms—with this taken, importantly, to

be a two-way iterative and symbiotic process.

Where the evidence suggests that innovation and

the economic success of regions and nations more

generally are enhanced by the operation of such

processes, then policies to support such processes

are considered. For example, the findings of

Warren, Hanke and Trotzer (this issue) would sug-

gest that universities should be more focused and

realistic regarding their technology transfer activi-

ties. Most of the papers suggest that the role of

place and space is important in the operation of

networks and innovative outcomes, but that this is

not an either/or as between the importance of local

networking on the one hand as against the global-

ization of activities on the other. In most cases, both

types of networking have important but different

roles to play. The aim should be to enhance the

effectiveness of both types of networking—to think

local and global and to act likewise.
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