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1. Executive Summary

“Overall in the UK we do a lot of networking when trying to innovate, perhaps we don't do enough to capitalise on
it and our general infrastructure is not quite adequate to support it".

(AIM Review on Networking and Innovation, 2003).

The major points discussed in the report are:

On the Systematic Literature Review

A team of nine UK scholars were selected to produce three evidence bases on separate themes relating to
innovation by conducting three systematic reviews.

This systematic review was designed to explore innovation and networking in the UK.

It was undertaken over an eight-week period; identified 628 relevant citations and reviewed 174 of them and shows
the key implications for networking in the UK. The empirical evidence on which this review is based should be
considered comprehensive but not exhaustive.

About Networking and Innovation
«  The evidence confirmed that networks and networking amongst firms plays a pivotal role in innovation and that
this has become more relevant as technologies have become more complex.

«  Networking should not be viewed as a panacea for innovation as there are many other factors that contribute
to innovation performance (e.g. R&D investment).

«  The review found that network forms can be complex and that there is little evidence to explain which forms
of network most contribute to innovation.

«  The use of networks was crucially important during venture creation and for small growing firms.

«  When examining the formation of networks it was concluded that there are many factors that promote and
prevent their formation.

« UK Government can develop policies and mechanisms that can create institutional mechanisms that support
network infrastructures.

The Key Factors Contributing to Innovation
«  Diversity in firms' relationships with external organisations has a positive impact on innovation and
performance.

«  The integration of suppliers, co-suppliers and distributors in innovation projects has a positive impact on the
productivity of individual firms and the likeness that the innovation will succeed.

«  Third parties, science partners and institutional mechanisms (e.g. incubators) play an important role by creating
a network infrastructure and can act as neutral network brokers between firms.

»  FEffective venture finance networks can enable better opportunities for commercial success when firms
innovate.

«  Firms need to actively manage their networking relationships and what they gain from such relationships
depends on their experience and network management competencies.

«  There are many different forms of network configuration and these differ depending on the form of innovation,
industry and the purpose of the network.

«  Some networks can prevent innovation and be anti-competitive.

«  Networks fail for a variety of reasons.



Government intervention can act as both a positive and negative force affecting the sustainability of particular
networks and network infrastructures.

Principally, personal and informal relations drive the effectiveness of networking between firms.

Innovation and Networks in the UK

UK firms appear to have strong network relationships with suppliers and business customers; although there
are variations between sectors. Particularly good sectoral examples in the UK are the biotechnology,
automotive and chemical industries.

The role of trade conventions in the UK as mechanisms for collaborative innovation could be improved.

Some UK trade associations need to play a more active role encouraging the involvement of small firms in
their activities.

UK associations (both trade and professional) need to be more careful to protect their neutrality as network
intermediaries.

The role of science partners in radical innovation has been confirmed and some current mechanisms (e.g.
placements) were well regarded and had worked.

UK venture finance networks appeared to be less well developed than the US. The study found considerable
value in promoting co-investment both in the informal and formal equity finance markets.

The UK needs to continue and expand its regional incubation capacity and improve the amount of networking
activities led from incubators.

The value of existing collaborative programmes (SMART; TCS; PhD CASE) in the UK was found to be beneficial
for innovation.

Network relationships between UK firms tended to be intermittent and driven by short-term decision-making
undermining stable relationships that are required for innovation to occur.

Formal business support has been shown to be important for encouraging networks; however, the UK could
do more to promote informal networks through the business support infrastructure.

The study confirmed that large disparities between regions in the UK had an effect on the general quality of
the UK's network infrastructure.

There was no evidence that German firms perform better than their UK counter-parts while US firms do have
more effective networking skills.

The UK's performance in networking for innovation is quite strong. In the key areas linked to innovation, such as,
supplier and customer engagement and links with science partners the UK performs strongly. In other areas linked
to our networking infrastructure and firms’ management of networks there is some cause for concern. In the UK
we need to help firms learn how to leverage networks more effectively and encourage the development of longer
term more stable relationships between firms. Our networking infrastructure requires more neutral intermediaries,
our institutional mechanisms while operating quite well are insufficient in number when compared to competitor
countries and our business support infrastructure needs to become more supportive of informal networking
behaviours.



The Policy Recommendations

«  During the review a large number of policy recommendations were made as they relate to particular sections.

«  The review has listed these policy recommendations and prioritised them according to criteria. The following
tables outline these recommendations and their likely usefulness for promoting networking behaviour.

When considering how these policies might add value to the UK's current policy infrastructure the following
recommendations are made:

. In order to guide the networking activity between industries, we recommend the establishment of centres for
collaboration in priority areas (for example, biotechnology). Such centres should have a national role and
include regional satellites that promote commercial collaboration.

*  Such centres should lead collaborative projects based on technical problems and facilitate other methods of
networking (e.g. trade fairs, symposiums etc.).

«  They should also act as exchange brokers promoting and facilitating peer-to-peer exchanges between
organisations enabling informal networking.

«  The range of tax incentives promoting collaborative innovation should be continued and expanded (for
example, R&D tax credits targeted specifically at collaborative projects) and tax incentives for co-investment
should be improved.



Table 1.1 Policy Recommendations Section 1

Policy
Recommendation

Cost

Degree of
Intervention

Appropriateness
to Policy

Level of Impact

The DTl should have a
national policy on networking

Very Low

Very Low

High

High

Provide seed funding for
business clubs, venture
networks and conventions

Low

Medium

Medium

Medium

*Create R&D tax credits for
collaborative projects

High

Low

High

High

Existing barriers to the
formation of new networks
should be audited

Low

Low

Medium

Low

*Create exchange brokers
to assist peer-to-peer
exchanges between firms

Medium

Medium

Medium

High

Table 1.2 Policy Recommendations Section 2

Policy
Recommendation

Cost

Degree of
Intervention

Appropriateness
to Policy

Level of Impact

Promote the development
of ‘networks of networks’
cross industry and

sector networks

Medium

High

Medium

High

Create networks for start-ups
in deprived areas that bring
in Iimportant economic actors
(e.g. Venture Capitalists)

Medium

High

Very High

Medium

Undertake a promotion
campaign illustrating to
firms the value of working
with science partners

High

Low

Low

Medium

Create policy interventions

to encourage firms to involve
supplier representatives in
R&D teams

Medium

Very High

Medium

Very High

Support the development
of industry forums for
customer involvement in
Innovation projects

High

High

Medium

Very High




Table 1.3 Policy Recommendations Section 3

Policy
Recommendation

Cost

Degree of
Intervention

Appropriateness
to Policy

Level of Impact

Ask the RDAs to create a
strategy to develop their
region’s network infrastructure

Very Low

Very Low

Medium

Medium

Establish more network
intermediaries in Universities
and Colleges

Medium

Low

Medium

High

*Create tax incentives for
co-investment by Business
Angels and Venture Capitalists

High

Low

High

High

*Create industry focused
national and regional
centres for collaboration

Very High

High

Very High

Very High

Use UK Ministries current
R&D spend to create
national centres for
collaboration

Very High

High

High

Very High

Assess Intellectual Property
laws with reference to
collaborative innovation

Very Low

Very Low

Low

Low

Ensure competition laws

remain strongly enforced
where networks act in an
anti-competitive way

Low

Medium

Very High

High

Support UK technology
firms that work
internationally

Medium

Medium

Medium

Medium

Retain and expand
current collaborative
programmes (TCS/SMART)

Medium

Low

High

High

*Create targeted assistance
on the supply chains of
particular industries funding
‘problem-based’ collaborative
projects

High

High

Medium

Very High

Continue strategies promoting
R&D investment in UK firms

Low

Low

High

High

Consult with Trade and
Professional Associations to
encourage the development of
a code of practice supporting
neutrality and networking

Very Low

Medium

Very Low

Medium

Continue and expand
incubation space

Very High

Medium

Very High

Very High

Offer funding for wider local
business networks to be
created in existing incubators

Medium

Medium

High

High

Assist the development of
Corporate Venture Capital
Funds

High

High

High

Very High




The Research Recommendations

During the review a large number of research recommendations were identified. These are shown in detail in
Section 9 but the general conclusions about the subject can be drawn.

The evidence found by the review was quite limited, covering a large number of subjects, in many disciplines without
much critical mass amongst key contributors or journals. The study of networking and innovation was found to be
overly weighted toward the high technology industries with only limited focus on other areas such as manufacturing
and service industries. Overall it was concluded that considerable research effort is needed both in the UK and
comparatively across other countries.
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3 Preface

3.1 The DTI Innovation Review

Policy makers, practitioners and academics in the UK are engaged in a national debate about how to improve the
country’s innovation and productivity performance. Fuelling this debate are two specific initiatives: the DTI's
Innovation Review and the Porter Report. The Innovation Review, which will be published in the autumn of 2003,
involves widespread consultation with key stakeholders and is seeking to identify how the DTl and wider
Government might best act to increase innovation in the UK. Key issues to be covered in the Innovation Review
include:

1. The drivers of innovation.

2. Current policies and actions.

3. The role of Government and other stakeholders.
4. The potential obstacles.

5. International comparisons and benchmarking.

For information on the DTI's Innovation review, see http://www.innovation.project@DTl.dsi.gov.uk

3.2 The Porter Report

In addition to the Innovation Review, the DTl and the Economic and Social Research Council commissioned
Professor Michael Porter and his team to conduct a review of the existing evidence on UK competitiveness. The
resulting “UK Competitiveness Report” was published in May 2003 and argued that the UK has made good progress
in certain aspects of the economy over the past decade. Growth in labour force utilization in the UK has been
stronger than in Continental Europe, the UK's growth rate of GDP per capita has shown a rapid increase and trade
and Foreign Direct Investment levels have been good. However, there is still a worryingly large productivity gap
between the UK and major competitors such as the U.S., France and Germany. The UK Competitiveness Report
argues that the UK economy is now in a transitional stage and the productivity and prosperity gap will widen if certain
shortcomings are not addressed. The authors of the UK Competitiveness Report conclude that one of the major
levers for change is to enhance the currently weak innovation capability of the UK.

13



In summary, the Porter and Ketels Report suggest that the UK has made considerable progress but it now needs to
make a transition to a high value economy. The key question to address is how the UK can make this change.

Key findings of the UK Competitiveness Report include:
«  Significant improvements in the UK competitiveness.
«  Demonstrable managerial abilities.

«  UK’s potential in comparison to other countries.

However
«  Diminishing returns from ccurrent government and company strategies.
«  Weak collaborative capacity.

«  Inadequate innovation, investment, management training.

Porter, M.E. et al,, (2003) “UK Competitiveness: Moving to the Next Stage”.

http://www.aim-research.org/AIM Management Research Forum: Summary Report 6.

3.3 The AIM Management Research Forum

On 29th April 2003, leading academics, practitioners and policy-makers attended the first AIM Management
Research Forum titled ‘Post Porter: Where Does The UK Go From Here? Delegates were presented a number of
questions that were pre-defined by AIM and the DTI.

Reactions to the Porter and Ketels Report.

Is the UK in a good position to make the transition to a high value innovative economy?
What should the UK do to make the transition?

What must UK firms do in order to become more innovative?

What role should management play?

What role should Government play?

Four AIM Scholars from some of the leading UK business schools were selected to facilitate the discussion groups
and subsequently to produce a report under the direction of AIM Executive Director: Professor Andy Neely. The
report recommended a thorough review of all existing research relating to innovation and competitiveness in the UK.

For a copy of the report see http://www.aimresearch.org.
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3.4 How the report was devised

Following the Management Research Forum, nine AIM Scholars (Dr Giuliana Batista, Dr Kamal Birdi, Dr Luke Pittaway,
Dr Joachim Bauer, Dr Kamal Munir, Dr Maxine Robertson, Dr Michel Leseure, Dr Timothy Edwards, Dr Wes
McClendon) were selected to produce three ‘evidence bases’ on separate themes relating to of innovation by
conducting three systematic reviews. The project was managed by Professor Andy Neely (Project Director) and Dr
David Denyer (Project Coordinator).

3.5 What the report contains

The study was designed to find out the extent to which UK companies are engaged in networking activities when
seeking to develop their innovative capacity.

The objective of this research was to:

Establish the nature of the relationship between networking and innovation.

Compare the degree and impact of networking behaviour in the UK with that of businesses in competing countries.
Explore examples and literature on the failure of business-to-business networks.

Identify insights informing policies aimed at fostering business-to-business networking leading to greater innovative
capacity.
Identify areas for future research.

3.6 Who the report is for?

This report will be of interest to the academic, practitioner and policy communities, in particular the report will:
Present policy recommendations that may feed into the DTI's Innovation Review.

Identify gaps in the evidence base, which will provide areas for future research. The report will be submitted to the
ESRC's research priorities board.

15
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4 Introduction

4.1 Background

The Porter report for the DT has established that inter-organisational networking is critical for the development of
innovative ability in firms. The extent to which UK firms are involved in networking and how this activity translates
into innovative outcomes is less clear. The report concluded that the UK underperforms key competitors in this area
but provided little in the way of evidence to justify the claim. The purpose of the review is to systematically explore
the veracity of this claim.

The DTl mandate following the Porter report asked the question: Are UK businesses effective in external networking
with other businesses in support of innovation? Following consultation it was identified that the review should
concentrate on business-to-business networking; the extent to which networking translates into innovative outcomes
and should include some reference to examples of failure in the construction and maintenance of networks.

4.2 The need for the review

The complexity of the issues involved requires a systematic review exploring all aspects of the existing literature and
empirical evidence. Such a review is required because networking behaviour has been researched extensively from
the 1980s and many useful contributions have been made linking networking behaviour and innovation. Despite
the significant number of studies that have been conducted little attempt has been made to systematically translate
these findings into a comprehensive review of current knowledge and there have been few attempts to link such
knowledge with UK Government policies.

4.3 The purpose of the review
The purpose of the review is to explore linkage between networking and innovation using existing evidence and
research to describe the nature of the relationship.

The review explains where the UK stands internationally in terms of business-to-business networking and its
contribution to innovation, with particular reference and comparisons to and between the UK, USA, France, Germany
and Japan.

4.4 Overall objectives
The overall objective of this review is to explore business-to-business networking activity in the UK. This can be
broken down into a number of themes:

Understand how formal institutional mechanisms aimed at promoting business to business networking activity may
operate, for example: mediated by professional associations; incubators; clusters et cetera.

Explore informal channels of networking leading to innovation, for example: communities of practice; mentoring
schemes; knowledge brokerage; and entrepreneurial networks et cetera.

Explore how networking behaviour can be successfully translated into tangible outcomes specifically related to
innovation; including a focus on different forms of innovation, such as product and process innovation.

Provide examples of network failure and inertia militating against innovation occurring within networks and explore
why networks fail.

17
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5 Methodology

5.1 Evidence-based Policy and Practice

Evidence-based policy and practice (EBPP) has emerged as a response to the poor utilisation of academic research
in practice, a phenomenon shared by many physical and social science disciplines (Muir Gray, 1997; Hamer and
Collinson, 1999; Trinder and Reynolds, 2000). EBPP involves the collection, synthesis and application of all high
quality research relevant to a problem being addressed. This research can be integrated with practitioner or policy-
maker expertise to guide decision-making and action.

Evidence-based approaches can now be found in many physical and social science domains (Petticrew, 2001), such
as healthcare (Cochrane collaboration 2001; NHS Centre for Reviews and Dissemination, 2001) and social policy
(Campbell Collaboration 2001; Evidence Network, 2001).

In addition, the Department of Education and Skills (DfES) has established a Centre for Evidence Informed Policy
and Practice in Education.

Furthermore, a ‘What Works? Programme was introduced in the probation service following the Crime Reduction
Strategy published by the Home Office in July 1998 (HM Inspectorate of Probation, 1998; Home Office, 1998).

In 1999 the Department for the Environment, Transport and the Regions (DETR) commissioned a review of the
evidence base as it relates to regeneration policy and practice (DETR, 1999).

Other disciplines such as nursing (Evans and Pearson, 2000), housing policy (Davies, Nutley and Tilley, 1999;
Maclennan and More, 1999), social care (Macdonald, 1999) and criminal justice (Laycock, 2000) have also
adjusted the approach with varying degrees of success.

As yet an evidence-based approach to business and management policy and practice has largely been ignored.
Cranfield Innovative Manufacturing Research Centre (acting on behalf of the EPSRC) recently awarded grant IMRC19
'Developing a methodology for evidence-informed management knowledge using systematic review' to Professor
David Tranfield and Dr David Denyer to develop a field-tested and grounded prototype methodology for generating
research evidence in the manufacturing and management fields. This prototype methodology was used to produce
the three systematic reviews.
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5.2 Systematic Review

In order to create a knowledge base of the best available evidence, many disciplines have made significant strides
in developing review methodologies to identify, acquire, extract and synthesise existing research studies. Systematic
reviews have achieved a high profile as rigorous scientific investigations, with pre-planned methods and strategies
that limit bias and random error (Cook, Greengold, Ellrodt and Weingarten, 1997). These strategies include a
comprehensive search of all potentially relevant articles and the use of explicit, reproducible criteria in the selection
of articles for review (Cook, Mulrow, and Haynes 1997: 379). Whilst differences between medical science and
management research requires adaptation of the systematic review methodology, it can be applied to the
management field in order to produce a reliable knowledge stock, which can inform policy and practice (Tranfield,
Denyer and Smart, 2003). The process of systematic review is shown in Table 5.1.

Table 5.1 Systematic Review Stages and Phases - Source: Tranfield and Denyer (2003)

Stage 1: Planning the review

Step 1 — Forming a review panel

Step 2 — Mapping the field of study

Step 3 — Producing a review protocol

Stage 2: Identifying and evaluating studies

Step 4 — Conducting a systematic search

Step 5 — Evaluating studies

Stage 3: Extracting and synthesising data

Step 6 — Conducting data extraction

Step 7 — Conducting data synthesis

Stage 4: Reporting

Step 8 — Reporting the findings

Step 9 — Informing research

Step 10 — Informing practice
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5.3 The Review Strategy

The review strategy had a number of stages designed to provide a systematic and explicit method for the review as
outlined in Section 5.2. Much of the detailed explanation and results of the review can be found in the appendices.
The following steps were taken in this particular study (Table 5.2):

Table 5.2: Key Stages in this Review on Innovation and Networking

1

The review team identified key words on the subject based on their prior experience
(see appendix 11.2).

2 The key words were constructed into search strings (see appendix 11.2).

3 Aninitial search of ABI Proquest was undertaken using the basic search string innovat? AND network?
The results were analysed in Procite and used to identify further key words for the main search (see
appendix 11.2. additional key words).

4 The basic search string innovat? AND network? was used in nine search engines to identify three key
citation indexes for the review (see appendix 11.3.).

5 The citation databases chosen were reviewed using the search strings identified in step 2
(see appendix 11. 7).

6  The citations identified were reviewed according to the inclusion and exclusion criteria
(see appendix 11. 4) Two stages were undertaken to reduce the number of citations, the first analysed
titles according to the exclusion criteria and the second analysed abstracts according to the inclusion
criteria (see appendices 11.6 and 11.7).

7  The existing citation abstracts were reviewed according to the quality criteria (see appendix 11. 5) and
separated into an A, B and C lists (see appendix 11. 6). After steps 1 to 7 174 citations remained.

8  The A list articles were selected and their abstracts were imported from Proquest to Nvivo. The
abstracts were coded according to their content and a report structure was identified based on the
coding of abstracts.

9  Articles were reviewed according to their relevant subject theme as identified in the narrative coding in
step 8.

10  Sections of the report were written as the articles relevant to particular themes were reviewed.

Additional articles were added in a narrative review method according to professional recommendation
and references from articles included in the A list (see appendix 11.6).
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6 Findings

In the following section evidence from the systematic review is presented in order to demonstrate the relationship
between networking and firms' propensity to innovate. A more detailed analysis of empirical findings follows in
Section 7. In Section 8 the UK situation is considered in-depth and compared to the situation in the US and
Germany. Before exploring the relationship between networking and innovation Section 6.1. explains the evidence
base used for this study.

6.1 Results of the Review - The Evidence Base

The systematic review was carried out according to the methodology presented in Section 5.3. In the first stage of
the review 628 papers were found by searching ABI Proquest, Science Direct and Web of Science citation indexes
using the search strings developed (see appendices 11.6 and 11.7). Table 6.1 highlights the number of citations
relevant to the subject found according to stage of the review.

Table 6.1: The Number of Relevant Citations Found During Each Stage of the Review

Stage Name Included Excluded Duplicates
1 DATABASE ANALYSIS: 628 = =
2 TITLE ANALYSIS:
375 157 96
3 ABSTRACT ANALYSIS: 332 43 =
A ranked 179 - -
B ranked - 76 -
C ranked - 77 -
POST ABSTRACT CODING: 174 = 5
NARRATIVE INCLUSIONS
20 = =
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Table 6.2: Top Ten Journals Contributing to the Review

Rank Journal Field A List Citations | First Stage
Inclusion
I Research Policy Economic Geography 20 43
2 Journal of Business Venturing | Entrepreneurship and 18 33
Small Business
3 Regional Studies Regional and Economic | 16 20
Geography
Technovation Technology Management | 12 29
International Journal of Technology Management | 11 22
Technology Management
6 Technology Analysis and Strategic Management; 10 17
Strategic Management Technology Management
7 Small Business Economics Entrepreneurship 17
8= Journal of Product Innovation | Operations Management 9
Management
8= Organisation Studies Organisational Behaviour 9
8= Strategic Management Journal | Strategic Management 6

The results show that networking and innovation has been studied in a number of fields within social science. These
include: economic and regional geography; organisational behaviour; sociology; operations management; political
economy; entrepreneurship and small business; technology management; marketing; and, strategic management.
The key journals contributing to the review illustrate the fields of study that have most to say about the subject. The
top journals in the review are shown in Table 6.2.

In addition to these ten journals, which have published regularly on the subject, the review sourced articles from
another 47 journals. Undertaking a key word analysis illustrates the nature of the papers reviewed for this study.
Table 6.3 highlights the top 10 key words and the number of times they were cited.

Table 6.3: Top Ten Key Words Cited in the Review

Rank Key Word No. of Citations | Rank Key Word No. of Citations

1 Innovations 56 2 Research and 50
Development

3 Small Business 26 4 Alliances 16

5= Regions 13 5= Technology Change 13

7 Statistical Analysis 12 8= Business Networking 11

8= Organisation Theory |11 10 Product Development | 10
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Table 6.4: Industrial Analysis of the Papers Reviewed

Industry No. of Papers % of Sample
(A List)

Primary Industries 4 5.7%
Energy Industry 1
Agriculture I
Oil and Gas

Manufacturing Industries
Automobile Component Industry
Ceramics Industry
Mechanical Engineering Industry
Medical Equipment Industry
Clothing Industry
Packaging Machine Industry

17.1%

Service Industries 2.9%
Food Industry

Financial Services Industry

74.3%
8.6%

High Technology Industries

Chemicals Industry
Plastics
Petrochemicals
Enzymes

Defence Industries

Electronics (and related)
Software
Semiconductors
Robotics
Home Automation
Telecommunications

Pharmaceutical Industries
Biotechnology
Embryonic

Chr\) N

4.3%
32.9%

N
W

28.6%

— =N N =N YW
— O

Table 6.3 shows that the review was somewhat dominated by research and development, technology and product
forms of innovation and there were a large number of articles by researchers focusing on small businesses and
innovation within regions. Within the review the technological focus of studies was particularly evident when the
type of industries analysed is explored.

Table 6.4 highlights the industries studied and the number of papers relevant to each. The sample of papers in the
review is consequently balanced toward the high technology and manufacturing industries. It is clear that some
caution should be used when seeking to apply conclusions from this study to primary or service industries as they
only represent 5.7% and 2.9% of the sample respectively despite the fact that they account for 70% of economic
activity.

In Table 6.5 the papers reviewed are analysed according to countries featured. It is important to acknowledge that
the review criteria are weighted toward the UK, USA, Japan, Germany and France. As a consequence studies
concentrating solely on countries outside of these five were excluded before the final list of citations was confirmed.
In the following table (Table 6.5) countries outside of the principle five were only included if they made major
contributions to the empirical evidence or were undertaking comparative studies which included the UK.
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Table 6.5: Country Analysis of the Papers Reviewed

Country No. of Papers % of Sample
(A List)

United Kingdom 36 28.3%
Wales 2
Scotland 2

North America 35 27.6%
USA 30
Canada 5

Europe 42 33.1%
Austria 2
Belgium I
Denmark 1
Finland 3
France 5 3.9%
Germany 14 11.0%
Ireland 2
Italy 3
The Netherlands 3
Spain 2
Sweden 4
Switzerland 2

Asia 11 8.7%
Japan 9 7.1%
Korea 1
Taiwan 1

Other 3 2.4%
Australia 1
Brazil 1
Israel 1

A detailed country analysis of the citations shows a number of points. Firstly, the number of studies focusing on the
UK is quite high this illustrates that UK academics have made an above average contribution to the subject. It should
be noted, however, that the overall total of papers focusing on the UK, although filtered to a smaller number using
quality criteria, remains low in terms of total numbers (only 36 papers). Secondly, the possible comparative
evidence on the subject between the UK (28.3%), USA (23.6%) and Germany (11.0%) is reasonable; however,

the number of papers focusing on Japan (7.1%) and France (3.9%) is too low to warrant detailed comparisons.

Following the analysis of the A-list citations using NVIVO (see Section 5.3. stage 8) a thematic review and conceptual

framework (see Figure 1) were developed. The results of the thematic analysis are presented in Table 6.6.
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Table 6.6: Thematic Analysis of the Papers Reviewed

Coding

Theme

Description

No. of Papers

% of Themes

.

Network Formation

Studies that focus on how networks
form and what factors inhibit of
assist their formation.

8

4.9%

Diversity of Partners

These papers focus on the
importance of diverse partners
in networks.

3.1%

2.2.

Suppliers

Articles which focus on the
importance of supply networks
within the innovation process.

12

7.4%

2.3.

Institutional Factors

Research that explores the value
and contribution of institutional
mechanisms for promoting
networking.

3.7%

2.4,

Customers

Studies which explore the
important role of customer
business-to-business networks
in the innovation process.

2.5%

2.5.

Third Parties

These papers focus on the role

of third party networks e.g.
professional and trade associations
and consultants.

11

6.8%

2.6.

Science Partners

Research papers focusing on
science partners as network
brokers within business networks.

14

8.6%

2.7.

Finance Partners

Focusing on studies which explain
the important role of equity
finance networks in the innovation
process.

5.5%

3.1

Network Behaviour

How different behaviours within
networks lead to different forms
of benefits.

27

16.6%

3.2.

Network
Governance

Papers that explore the role of
governance within networks.

13

8.0%

3.3.

Network
Management

Studies that look at the effective
management of networks by firms.

37

22.7%

3.4.

Network
Configuration

Research examining the makeup
of networks and how these can be
formed to benefit strategic goals.

17

10.4%
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The thematic review outlined above illustrates that a large proportion of articles focused on the firm level (micro)
factors exploring how networks are managed and work in practice (57.7%). A smaller proportion of the evidence
examines the macro or networking infrastructure that can support networking activity (42.3%). When the year of
publication is considered it becomes clear that this subject of study and the evidence base is relatively recent. Table
6.7 describes the papers reviewed according to year of publication.

From Table 6.7 the obvious point to draw is that there has been a discernible increase in academic interest in the
study of networking and its impact on innovation within the last five years. Although it is possible that these results
are a consequence of the method used the results do confirm anecdotal evidence supporting the view that the
evidence base has grown in recent years. The data do, however, illustrate that it is both quite young and relatively
small.

Table 6.7: Papers Reviewed According to Year of Publication

Year No. Publications Year No. Publications
2003 16 1991 8
2002 25 1990 2
2001 12 1989 0
2000 23 1988 4
1999 17 1987 8
1998 11 1986 0
1997 13 1985 1
1996 9 1984 2
1995 10 1983 0
1994 8 1982 0
1993 6 1981 1
1992 3

In summary of the overall sample of evidence used for the review a number of key points can be illustrated. Firstly,
the evidence base used in this study is somewhat dominated by a focus on technology and new technology
industries. Secondly, the evidence is mainly focused on the UK, USA and Germany; with some bias toward the
period 1995-2003. Finally, it does lack some depth in terms of the number of studies carried out. Research is also
limited being spread out across a large number of authors, journals and disciplines in social science. The main
conclusion to draw from the sample used in this systematic literature review is that the subject area may require
some prioritisation by the ESRC's research priorities board if the evidence base is to be improved and expanded.

In Section 6.2. an overview of innovation is introduced. Section 6.3. explains how the papers reviewed relate
networking to innovation; showing why networks are important.
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6.2 Overview of Innovation

The ongoing national debate in the UK about the country’s innovation and productivity performance provides the
principle rationale for this study. The debate has focused on two specific initiatives: the Department of Trade and
Industry’s (DTI) Innovation Review and the Porter Report. The Innovation Review, which will be published in the
autumn of 2003 seeks to identify how the DTl and Government policy in general might improve the rate of
innovation within firms in the UK. The study outlined in this report explores on behalf of the ESRC/EPSRC's
Advanced Institute in Management (AIM) business-to-business networking behaviour and its impact on innovation.
The study is designed to review the UK's position with regard to networking and its impact on innovation.

Innovation as defined by the DTl emphasises that innovation is the successful exploitation of new ideas. The
successful exploitation of a new idea can relate to different forms of innovation - product, process or organisational
innovations. For the purposes of the report we adopt the DTI's broad definition:

“Innovation is the successful exploitation of ideas, into new products, processes, services or business practices, and
is a critical process for achieving the two complementary business goals of performance and growth, which in turn
will help to close the productivity gap”.

In the following section (6.2.1.) the nature of innovation as applied by studies in the review is explored in more
detail (Table 6.8) and the need for networking during the innovation process is explained.

6.2.1 Innovation and the Need for Networks

As innovation processes become more complex and products more modular, knowledge tends to be scattered
among a large number of organisations (Baldwin and Clark, 2000) and firms often need to collaborate when seeking
to harness this knowledge. The innovation process today is more appropriately defined as an interactive innovation
process involving many different actors, organisations and institutions. The need for firms and individuals to
collaborate via networks for innovation is quite different from the stereotypical view of individuals or firms working
independently, creating path-breaking inventions.

The locus for innovation is no longer considered to be the individual or the firm but increasingly the network in which
a firm is embedded (Powell, Koput and Smith-Doerr, 1996).

Scientific and technological breakthroughs are now considered to result from numerous contributions of many actors
working in networks (Bougrain and Haudeville, 2002).

As are the standards necessary for a technology to function across different markets (Munir, 2002).
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Table 6.8: A Synopsis of Innovation and the Innovation Process

Form of Innovation

Explanation

Product Innovation

A large number of studies in the review focused on product innovation. Much of this
work focuses on individual companies and their research and development
networks. The work shows that for Multinational Corporations their local and
technical embeddedness in the region where they have sites has an important
impact on their capacity to create new product innovations overall. Some of the
work examining product innovation illustrates the important part played by
customers, suppliers and third parties in the innovation process. Collaborative
relationships and their impact on product innovation are also shown to be spatially
linked or are more likely to occur where dense networks already exist. Studies in this
area do illustrate that the nature of networks differ for product innovation when
compared with other forms, while illustrating that they can reduce costs, improve
quality and reduce product development time.

Process Innovation

Very little research has been conducted on the role of networks in the development
of process innovation. Process innovations aim to improve services and therefore
tend to be developed in the service sector. The systematic review did not identify
relevant studies in this area. In some instances product and process innovation
were discussed in combination. From the work that has been carried out it can be
observed that collaborative relationships and social networks can assist the diffusion
of process innovations and that diffusion tends to occur due to different network
configurations.

Continuous /
Incremental Innovation

Distinctions are made between incremental/continuous innovation and radical
innovation. This distinction is rather crude. However, studies tend to focus more on
radical, or at least the development of significant product innovations. The
institutional context is considered to be an important variable promoting the
development of radical or incremental innovations.

Organisational
Innovation

Managerial involvement in social (largely informal) networks together with
involvement with consultants and vendors inside and outside organisations has been
viewed to impact on the adoption of new organisational practices. This form of
innovation is best illustrated by Continuous Improvement Networks.

Innovation Diffusion

Study on innovation diffusion tends to focus on both the diffusion of technologies
and product innovations and the diffusion of ideas and practices. Some of the work
argues that small firms are more important than others when questions about
diffusion are asked and empirical study explores the value of larger firms in diffusing
their innovations within a locality and how this impacts on cluster development.
Again the studies largely point to the importance of individual behaviour and
informal social networks in the diffusion of innovations.

Radical Technological
Innovation

The sources of ideas embodied in successful technological innovation have been a
subject of many studies since the 1950s. This review found that radical
technological breakthroughs can still occur in firms that lack adequate resources
where they use networks to collaborate. Such networks usually involve
communication between individuals including scientists and engineers in different
organisations. The spatial reach of these networks tends to be greater where
innovations are relatively novel. Networks for radical innovation tend to differ from
those associated with new product development. The UK would appear to have an
environment that encourages this form of innovation (Section 7.2.1. — Network
Governance).
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Table 6.9 Continued from 6.8: A Synopsis of Innovation and the Innovation Process

Form of Innovation

Explanation

Regional Systems of
Innovation

Concepts of innovation have changed in economic geography, they have moved
away from a focus on company innovation to a focus on regional and national
systems of innovation. Some of these studies use patent-to-patent and patent-to-
science citations as a method to analyse regional networking and its impact on
innovation. Regional systems of innovation can be viewed as providing access to
networks within a region via the development of a regional innovation infrastructure.
Much of the work has been conducted outside of the UK and illustrates the value of
localisation or embeddedness within a region when exploring networking and
innovation. Existing studies currently reflect on the inability of these concepts to
impact on regional policy making.

Research and
Development Capability|

A number of the studies analysed specifically explored research and development
networks. They examined how small firms create research capacities; R&D intensity
and the extent to which internal capacities influence the management of R&D
networks. These studies show that internal research capacities and competencies
enable firms to exploit networks more effectively; helping subsequent design to be
more market focused. The body of work however does not find much difference
between well-resourced internal R&D and networked R&D in terms of innovation
performance. Networked R&D, however, assists the development of knowledge
spillovers, or indirect incremental innovations localised around the research activity.

A UK sector that exemplifies the positive relationship between networking activity and innovation is the
biotechnology sector. The value of collaboration for innovation is widely documented as a key feature of the
biotechnology industry. A rapidly evolving, complex knowledge base underpins the industry and the competencies
and capabilities needed to take a scientific breakthrough to the market are scattered across a host of different
organisations. As described in Box 1 the development of relational skills is a key requirement for success.

While the biotech industry illustrates the importance of networking for innovation the need to network when seeking
to innovate is a prerequisite across the majority of sectors.
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BOX 1: The Case of the Biotechnology Industry

The biotechnology industry illustrates why networking is indispensable in situations where scientific and
technological knowledge is developing at a rapid pace. From their foundation firms must translate scientific
discoveries into commercial technologies and new medical products. Biotech firms need: large amounts of
capital to fund costly research; assistance with management and clinical trials; and later on, experience with
the regulatory approval process, manufacturing, marketing, distribution, and sales.

The technological and scientific knowledge required to stay on top of such a field is diverse and the industry
is complex and changing rapidly. In this business, many new areas of science have become inextricably
involved, ranging from genetics, biochemistry, cell biology, general medicine, computer science, to even
physics and optical sciences. Modern biotechnology is not a discipline or industry but a set of technologies
relevant to a wide range of disciplines and industries. Since all the necessary skills and organisational
capabilities needed to compete in the industry are not readily available under one roof biotech firms have
regularly entered into a wide array of alliances to gain access to different competencies and knowledge.

Many of these alliances are with pharmaceutical companies that provide a set of organisational capabilities
that biotech firms are lacking. Others are with research institutes and other firms designed to help biotech
firms stay abreast of the latest technological and market opportunities. Success in the biotech industry
depends on a firm’s ability to access knowledge and skills located beyond their boundaries. (Adapted from
Powell, 1998).

Comment: A key challenge for both small biotechnology firms and large global pharmaceutical corporations
is to learn to collaborate and learning from collaborations with external parties by constructing a portfolio of
collaborators. Many high-tech industries have a similar need to develop and benefit from network
relationships when seeking to innovate.

The management field has shown that networking significantly boosts the innovation output and competitiveness of
firms in a diverse range of industries (Ahuja, 2000; Powell, Koput and Smith-Doerr, 1996). Industries where
networking has had an identifiable impact on innovation include (see Section 6.1 and Table 6):

Service industries: financial services; food.
Primary industries: agriculture; energy; oil and gas.

Manufacturing industries: automobile components; ceramics manufacturing; clothing; mechanical engineering;
packaging machine industry.

High-tech industries: aerospace and defence; biotechnology; electronics; embryonics; enzymes; home
automation; petrochemicals; plastics; robotics; semiconductors; software; telecommunications.

Gemser, Leenders and Wijnberg (1996) show the impact of networking in the global pharmaceutical industry, the
US computer industry and the ltalian furniture industry. They demonstrated in their case studies that the annual
growth rate of 18% in the pharmaceutical industry was largely linked to networked research and development.
Likewise the development of clusters in the US computer industry was based on networking and proximity, which
led to an increase in innovation and assisted rejuvenation of the industry during the 1980s. In the Italian furniture
industry the international competitiveness of the industry is largely down to continuous improvements and product
differentiation which has been supported by the presence of industrial districts consisting of a network of small
loosely organised (family) firms which are geographically clustered.
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BOX 2: The History of Networking in the Aircraft Industry (Europe)

Among other high-tech industries aviation has witnessed a rapid increase in transnational networks among
firms that have co-developed high-risk innovations. The development of Concorde by Aerospatiale and BAE
Systems was one of the first of these collaborations in the European context. This set the stage for new
European networks, such as: Airbus, Avions de Transport Regional (ATR) and Aero International Regional. In
military aircraft European collaboration dates back to Panavia, established in 1969 and has extended with
Eurofighter and Europatrol.

Transnational innovation networks are usually focused on one technology, one market and two or more
countries. Such networks happen where two countries are specialised in different technology-market
combinations. They collaborate in two ways: one country can recombine the technology in which it is
specialised, with the market in which the other country is specialised and vice versa. The recombination of
specialisation allows parties to explore a new technology-market trajectory collectively.

Two examples:

The Concorde aircraft was developed by Aerospatiale (France) and BAE Systems (UK), it was an early jet
engine passenger aircraft developed during the 1960s. At the time, France was specialised in jet technology
and the UK had a long record in the passenger market. Concorde was the first passenger aircraft with delta
wing construction, which had been used in several French fighters developed in the 1950s.

The European Airbus Consortium started developing aircraft in the 1970s. The consortium included
Aerospatiale, BAE, the German firm DASA and the Spanish firm CASA. Airbus concentrated its product
innovations exclusively on passenger aircraft using turbofan technology. At the time of the establishment of
Airbus, France had switched its technology base to turbofans, while the UK was still specialised in passenger
aircraft. Germany and Spain had less experience in aircraft technology, Airbus provided these countries with
a way to leave their old specialisation and enter a new market of state-of-the-art technology. The entry of
Airbus into the turbofan passenger market was, therefore, driven by a recombination of competencies for
some countries and a development strategy for others’ (Adapted from: Frenken, 2000)

Comment: Networks across national boundaries in certain leading edge technologies can lead to the
discovery of new national innovation competencies and the recombination of existing ones. Industrial policy
can promote such collaborations in particular industries; current examples where such networks might be
more valuable include robotics, nanotechnology and biotechnology.

As well as the discovery and recombination of competencies as shown in the aircraft industry there are other
benefits. For example, Gemunden, Ritter and Heydebreck's (1996) study examine networking effects of innovation
in six high-tech industries. The research demonstrates that firms using particular forms of networking categorised by
their relationship with specific parties were likely to have nearly 20% more product improvements than firms who
did not network.  Likewise the development of new products was 7-10% higher in these firms. The degree of
innovation success in the study also illustrated a much greater chance of the innovation being technically successful
and more economically relevant where firms used networks (Geminden, Ritter and Heydebreck's, 1996).

To summarise the innovation benefits of networking identified by the literature include:

Risk sharing (Grandori, 1997).

Obtaining access to new markets and technologies (Grandori and Soda, 1995).

Speeding products to market (Kogut, 1989).

Pooling complementary skills (Hagedoorn, 1993; Eisenhardt and Schoonhoven, 1996).

Safeguarding property rights when complete or contingent contracts are not possible (Leibeskind et al, 1998).

Acting as a key vehicle for obtaining access to external knowledge (Powell, Koput, and Smith-Doerr, 1996; Cooke
and Morgan, 1993).

Firms which do not cooperate and which do not formally or informally exchange knowledge limit their knowledge
base on a long-term basis and ultimately reduce their ability to enter into exchange relationships.
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6.2.2 The Diffusion of Innovation

While networks play a crucial role promoting innovation within and across firms they also assist the diffusion of
innovations across and within sectors. At an institutional level, national systems of innovation can play an important
role in the diffusion of innovations (Nooteboom, 2000, Furtardo, 1997). The UK system has important similarities
to the US system of innovation and can be characterised as one which:

Encourages the mobility of labour.
Promotes the development of non-exclusive and short-term inter-firm relations.
Is supported by a strong legal infrastructure (Nooteboom, 2000).

On this basis the UK system potentially limits the diffusion of innovations because it does not encourage long-term
embedding of complementary knowledge across contexts. This will only occur where close, durable co-operative
relations between firms are maintained (see Section 7.2.1).

Instead Nooteboom's (2003) characterisation of the UK system suggests that it promotes the diffusion of more
radical innovations that demand entrepreneurial activity cutting across sectors, rather than promoting the diffusion
of innovation within sectors (see Section 8.2).

At an organisational level, the involvement of managers and lower level employees in professional, industry and
cross-industry networks has been found to promote the diffusion of innovations (Robertson et al, 1996, Erickson
and Jacoby, 2003). The more involvement individuals have in these forums the more likely it is that the firms in
which they are employed will adopt new innovations.  Networks are not only critical for accessing knowledge to
create in-house innovations or for the diffusion of technological innovation but they are equally important for learning
about innovative work practices that others have adopted (Erickson and Jacoby, 2003). They influence this by:

Enhancing access to knowledge, promoting awareness and early adoption of innovations.

Promoting social interaction, generating trust and reciprocity that is conducive to knowledge transfer.

Creating via reciprocity incentives to share information.

Enhancing trust and thereby improving the quality of information being shared.

Creating networking adeptness, assisting the diffusion of more complex information and know-how (Uzzi, 1997).

The majority of research on the diffusion of innovation highlights the role of individuals and more specifically the
importance of interpersonal and informal networking for the diffusion of innovations. While the utility of networks
for enhancing the development of innovations and innovation diffusion is well established there appears to be a
need for more research on the impact of networking on the diffusion of different forms of innovation in the UK
context. In the next section (6.3.) the nature of networks and their contribution to innovation is explored in further
detail.

6.2.3 Overview of Networking

For the purposes of this study a network has been defined as: “a firm's set of relationships with other organisations”
(Perez and Sanchez, 2002) while a relationship or linkage is defined as “inter-organisational interaction processes
and bonds with economic targets, directed to a sequence of exchanges” (Germinden 1990). The literature on
networking shows that firms collaborate in networks for different reasons the most common being to access new
or complementary technologies and new markets.
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6.2.4 The Nature of Networks

While the benefit of networks for learning and innovation is beyond dispute, the question of how firms should
position themselves within networks, or what kinds of networks contribute more to innovation remains a little less
clear (the diversity of network forms in this review is illustrated in Table 6.9). That trust is an important ingredient
of a successful network is well established, but importantly, the structure of the network is debated widely in the
literature (Ahuja, 2000), for instance:

Shan, Walker and Kogut (1994) suggest that the number of collaborative relationships that a firm is involved in is
positively related to innovation output.

Closed networks seem to foster innovation more than open ones (Coleman, 1988).

Burt (1992) finds that rather than maximizing the number of ties, firms should strive to position themselves
strategically in gaps between different nodes, so as to become intermediaries.

Brass and Burkhardt (1992) propose that the best position is one where all firms are tied only to the focal actor.

Ahuja’s (2000) research shows that the benefits of increasing trust, developing and improving collaboration and
reducing opportunism create cohesive interconnected partners.

This research currently highlights that there is no consensus on the optimal networking configuration. The nature of
networks encountered in this review illustrates that the optimal design for a network is contingent on the actions that
the structure seeks to facilitate.

For example:

A network composed of relationships with partners with few ties to others would enable control for the principle
partner. Such a network might be the objective for a firm seeking power over its buyers or suppliers.

A network composed of partners with many interlocking and redundant ties would facilitate the development of trust
and cooperation. Such a network may be useful when all partners are faced with common problems, for example,
adverse legislative actions or new technological opportunities.

A network of many non-overlapping ties would provide information benefits. Such a network would be ideal for an
organisation whose primary business entails the brokerage of information or technology.
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Table 6.10: Forms of Network in Brief

Form of Network

Explanation

Network Types

A few studies have attempted to identify network forms or types. More generally
networks and network relationships are characterised by the development of direct
ties, indirect ties, structural holes, intra and inter-organisational relationships.

Knowledge Networks

Study on knowledge networks focuses on how networks create and transfer
knowledge. Studies show the importance of local knowledge in the networking
capacity of small firms, the importance of regionalism and explain how knowledge
networks are constructed. Much of the work examined explores issues associated
with learning through networks and illustrates their importance for sharing tacit
knowledge.

Investment Networks

The UK equity gap is generally well documented but the UK ‘investment network
gap’ has been explored less. Studies in this area have focused on the importance of
investment networks and have illustrated their value for early stage investment and
for spreading the risk amongst equity investors. Joint investment networks have
been shown to be crucial both in venture capital finance and for informal business
angel investment. The sharing of information on investment portfolios has also
facilitated more effective investment levels in promising businesses. Likewise
informal investment referral networks between investors have shown their value for
enabling prospective entrepreneurs to meet appropriate investors.

Network Clusters

Much research has been carried out on the spatial proximity of firms in clusters and
the benefits of clustering for networking. Some studies consider this to be the
distinguishing factor between innovative and less innovative regions. How firms
relate to each other in clusters has been less well considered. It has been argued
that the mere proximity of firms does not necessarily impact on networking or
innovation. Some cluster studies do illustrate the importance of conglomerations for
attracting venture finance.

Regional and National
Networks

Some of the studies reviewed explore intra-regional, inter-regional and international
networks. These studies typically draw on economic geography but also include
studies of Multinational firms. Many of these identify the importance of region-to-
region knowledge exchange via networks and its impact on innovation. In certain
industries these studies illustrate the importance for international networking even
for very small firms e.g. biotechnology

Science-industry
Networks

Although the study focused primarily on business-to-business networks science-
industry relationships appear to be important for network brokerage and frame-
breaking change. For example, non-business systems were viewed to provide a
different stimulation for innovation, which could not be found within normal business
routines. These interactions were viewed to take place most effectively between
individuals, where communicating networks of scientists and engineers work
together.  Science enterprise was also shown to enable the creation of networks
around focal points promoting the development of clusters in the same way that
large organizations can. Proximity to publicly funded research organisations was
also shown to be instrumental in the innovative effort of the small firm sector.

Supply Chain Networks

There were a large number of studies examining the supply chain network and its
impact on innovation; particularly product innovation. These studies illustrate that
engaging suppliers and customers in networks enables information exchange
leading to more effective innovation. Whilst these may seem to be in the main to
be naturally occurring, firms that had adopted a strategic approach to the
development and management of relationships with customers and suppliers were
found to be more innovative.

Strategic Networks

The strategic network literature explores networks as a strategic resource for firms
and seeks to explain how firms can manage them more effectively. Such work
explores how organizations can exercise strategic control over their relationships and
explains how concepts of network management can be included in the strategic
planning process.
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6.2.5 Network Formation
There are two major reasons that explain how business-to-business networks form.

The first focuses on the resource requirements of firms where they are induced to form network relationships with
other firms as a way of obtaining access to technical and/or commercial resources they lack (Ahuja, 2000). The
availability of opportunities to form relationships tends not to be viewed as a constraint.

The second argues that opportunities to form links tend to reflect prior patterns of inter-firm relationships. A firm's
ability to develop network relationships with other firms is consequently based on its existing relationships and
network capability (Granovetter, 1983).

Research conducted in the global chemical industry between 1979 and 1991 (Ahuja, 2000) highlighted that firms
were most keen to form linkages with other firms where those firms had a high level of commercial competence.
Barriers to network formation occur for two reasons:

Firms with high levels of technical and commercial competence are less likely to see the value of forming network
relationships with other firms.

While businesses with few existing relationships often lack the technical and commercial competences required
when attracting partners (Ahuja, 2000).

Study of the UK/US defence industry has highlighted that dependency in relationships occur because of the breadth
of links between partners, such dependency and breadth often leads to the emergence of more complex networks
(Grandori and Soda, 1995; Coles et al. 2003).

Social institutions influence the relative effectiveness and ease within which business-to-business networks form.
These institutions affect the cultural conditions and infrastructure for networking, as well as, acting as brokers and
intermediaries in network formation. Such institutions as: the legal system; the banking and finance system; the
structure of labour markets, the education system and the political system (Grandori and Soda, 1995) shape the
development of the infrastructure required to assist the formation of business-to-business networks.

6.2.6 Networks and Entrepreneurs

Networking is not only valuable for established businesses but is also beneficial for entrepreneurs. Through
networking the success rate of entrepreneurial initiatives can be significantly enhanced (Baum et al, 2000) because
interpersonal and inter-organisational relationships enable actors to gain access to a variety of resources held by
other actors. For example, network relations provide emotional support for entrepreneurial risk-taking, and this in
turn is thought to enhance persistence to remain in business (Hoang and Antoncic 2003).

A number of studies show that successful entrepreneurs consistently use networks to get ideas and gather
information and advice (Birley, 1985; Smeltzer et al, 1991; Hoang and Young, 2000). Ties to venture capitalists and
professional service organizations are other means for tapping into key talent and market information (Freeman,
1999).

Alliances enable firms to gain access to resources, particularly when time is of the essence (Gulati, 1998; Teece,
1992).

Networks enable small business owners to link into R&D that is contracted out by larger firms; to engage in joint
R&D ventures; and, to set-up marketing and manufacturing relationships (Rothwell and Dodgson, 1991).
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BOX 3: Networking in Entrepreneurial Processes (Sri Lanka)

‘Kodithuwakku and Rosa’s study explored the role of the entrepreneurial process in the economic success of
Sri Lankan villagers. The study provided a natural experiment because families with no previous assets were
settled on two and half acres of land in 1984. From equal beginnings the village had polarised 10 years
later into a majority of economically unsuccesstul villagers and a small but influential entrepreneurial class.
The economically unsuccessful villagers had entered a cycle of poverty, having to become workers. The
successful entrepreneurs in contrast had accessed a range and combination of economic opportunities and
had started multiple ventures. The study revealed that entrepreneurial processes were important in the
successful entrepreneurs emergence. They were not much more innovative than the unsuccessful villagers
but they were more creative and persistent in finding ways to mobilise scarce resources. In particular, their
ability to extract value from their social networks and contacts was a vital element in their struggle to
accumulate more capital’ [adapted from Kodithuwakku and Rosa, 2002)].

Comment: Social networking capability and the ability to extract economic value from networks may be
more important than having innovative ideas in the business start-up context. Policies promoting the
establishment of relationships between people trying to start businesses and other economic agents may
assist general business formation, survival and growth; particularly where these are targeted on venture
creation in relatively deprived areas.

As Baum et al (2000) also found start-ups can enhance their early performance at the time of their founding
through:

Establishing an alliance network.

Configuring the network to provide efficient access to diverse information and capabilities with minimum costs of
redundancy, conflict and complexity.

Allying with potential rivals that provide more opportunity for learning and less risk of intra-alliance rivalry.

Although networking behaviour has been shown to help entrepreneurial endeavour it is not clear whether the UK's
education system enables individuals to learn how to extract economic value from networks.

Section 6 In Summary:

Network forms are typically complex.

There is little evidence to explain which forms of networks most contribute to innovation.
Networks are also crucially important for venture creation, small businesses and business growth.

Research on formation concludes that there are a range of factors promoting and preventing the establishment of
networks and those institutional mechanisms play an important role in this regard.
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6.3 Stage 1: Policy and Research Recommendations

To conclude this overview of the relationship between networking and innovation the following policy
recommendations and research priorities are highlighted.

Promoting Innovation through Networks — Policy Recommendations

Current research supports the view that networking significantly boosts innovation output and the
competitiveness of firms in a diverse range of industries and networking does require an appropriate
infrastructure. Likewise firms that do not cooperate have access to a limited knowledge base over the longer
term. Consequently, it is appropriate for the UK government and the DTl in particular to develop a strategy
for assisting the development of networking infrastructures in the UK.

Managerial networking across contexts impacts on the adoption of good practice.

Policies promoting management networking, such as, seed funding for business clubs, venture networks and
industry conventions can promote diffusion.

Such networks range in focus but diffusion of practices may occur more effectively where networks are cross-
functional, engaging actors from a range of contexts (See Section 7.4.2. Adopting Promising Practices
Systematic Review).

Dense networks do impact on long-term innovation. Where close collaboration already exists, incentive
policies can promote the continuance of long-term relationships. For example, R&D tax incentives for
collaborative projects may promote the emergence of longer-term network relationships. This may be
promoted above R&D credits for a firm’s individual effort

The formation of networks is directly linked to social institutions; therefore, existing infrastructures may inhibit
network formation in the UK. It is considered worthwhile that existing barriers to network formation are
audited from a policy point of view.

Region-to-region knowledge exchange via networks assists innovation. Policies that promote peer-to-peer
exchanges and inter-regional networking within and outside the EU should be encouraged by the DTI. Policy
initiatives might include the use of exchange brokerage for vetting partners and promoting peer-to-peer
secondments led by British Councils.

Access to networks for prospective entrepreneurs is essential for a variety of reasons; however, in general
networks in deprived areas are rare. Policies to promote community involvement by economically active
actors (e.g. successful entrepreneurs; venture capitalists) in deprived areas should have a positive effect on
business start-up rates in these locations.
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Facilitating Innovation through Networks — Research Recommendations

Research Recommendations

There is only limited coverage of the impact networking has on process driven innovation and on
organisational innovation. Future research could seek to explore this relationship by focusing on the evolution
of different network configurations that occur when new processes are developed and implemented.

Further study could focus on the way in which social/informal networking impacts on the adoption of new
practices (See Section 7.4.2. Adopting Promising Practices Systematic Review).

Work drawing on existing concepts of regional systems in economic geography could be reviewed
systematically to provide valuable policy insights for Regional Development Agencies.

There appears to be a need for further research on how networks promote the diffusion of innovation,
particularly in the UK context focusing on different forms of innovation.

There are few studies focusing on the dynamics of network formation and very few of these are in the UK.
Those studies that exist are beginning to touch on a relatively complex phenomenon. This review would
encourage further research in this domain.

A key feature of networks is their capacity to promote learning and the transfer of tacit knowledge, such
informal networking provides benefits for innovation. Although this has been highlighted well the
mechanisms through which this occurs is an important area for future understanding.

Another important gap in the research is the extent to which networking promotes and supports
entrepreneurial endeavour. Such effort can have a direct impact on wealth creation, innovation and
productivity improvement. Consequently, further research in this subject would continue to add value.

A conceptual framework drawing together all of the key aspects of networking identified by this preliminary review
(Section 6) is presented in Figure 1. The model will be used to guide discussion in Sections 7 and 8.

Figure 1: AIM Conceptual Framework: Networking and Innovation
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7 Relationships between Networking and Innovation

In this section detailed empirical evidence from the systematic literature review is provided to more fully explore the
process of network formation and the types of network relationships UK firms could engage in and the benefits in
terms of innovation across sectors.

7.1 Diversity of Partners

Research on ‘innovation systems’ has recently illustrated that innovation occurs more effectively where there is
exchange of knowledge between systems, for example: between different industries; between regions; or, between
science and industry. Based on this work the importance of diversity of relationships in networks has been shown
to have an impact on innovativeness (Kaufmann and Todtling, 2000). In Figure 1 Ritter and Germtnden (2003)
emphasise the different forms of partners a company can have and the contributions they make to innovation.

The value of diverse partners for innovation is further explored in Kaufmann and Todtling's (2001) empirical
research. The conclusions drawn are also supported by Perez and Sanchez's (2002) work on technology networks
in the Spanish automobile industry and Romijn and Albu’s (2002) work on small high technology firms in the UK.

They show that many actors both inside and outside the firm influence innovation.

That the most important partners are from the business sector, customers first (33.5% of firms) and suppliers
second (21.9% of firms). This compares to 68% of firms working with customers and 50% with suppliers in the
Spanish automobile industry (Perez and Sanchez, 2002).

That the willingness of firms to co-operate outside of these relationships was rather limited. For example, co-
operation with Universities was 8.9% of firms in Kaufmann and Todtling's work and 35% in Perez and Sanchez's
study. Research in Germany however highlights significant national differences with respect to involvement with
research institutes and universities (Gemunden et al. 2003).

In this section detailed empirical evidence from the systematic literature review is provided to more fully explore the
process of network formation and the types of network relationships UK firms could engage in and the benefits in
terms of innovation across sectors.

7.1 Diversity of Partners

Research on ‘innovation systems' has recently illustrated that innovation occurs more effectively where there is
exchange of knowledge between systems, for example: between different industries; between regions; or, between
science and industry. Based on this work the importance of diversity of relationships in networks has been shown
to have an impact on innovativeness (Kaufmann and Todtling, 2000). In Figure 1 Ritter and Germiinden (2003)
emphasise the different forms of partners a company can have and the contributions they make to innovation.

The value of diverse partners for innovation is further explored in Kaufmann and Todtling's (2001) empirical
research. The conclusions drawn are also supported by Perez and Sanchez's (2002) work on technology networks
in the Spanish automobile industry and Romijn and Albu's (2002) work on small high technology firms in the UK.

They show that many actors both inside and outside the firm influence innovation.

That the most important partners are from the business sector, customers first (33.5% of firms) and suppliers
second (21.9% of firms). This compares to 68% of firms working with customers and 50% with suppliers in the
Spanish automobile industry (Perez and Sanchez, 2002).

That the willingness of firms to co-operate outside of these relationships was rather limited. For example, co-
operation with Universities was 8.9% of firms in Kaufmann and Tédtling's work and 35% in Perez and Sanchez's
study. Research in Germany however highlights significant national differences with respect to involvement with
research institutes and universities (GemUnden et al. 2003).
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Figure 2: Innovation Partners and their Contributions — Ritter's and Germiinden's Model (2003)
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When exploring different forms of innovation the studies showed that incremental innovators rely more frequently
on their customers as innovation partners whereas firms that have products new to a market are more likely to
collaborate with suppliers and consultants. More advanced innovators also interact more with Universities (12.6%).
The conclusion of Gemiinden, Heydebreck and Herden's (1992) detailed survey of 4564 firms in the Lake
Constance region (on the border between Austria, Germany and Switzerland) makes the point well based on good
empirical evidence examining interactions between firms, customers, suppliers and university interactions: “Firms
which do not supplement their internal resources and competence with complementary external resources and
knowledge show a lower capability for realising innovations” (p. 373).

In conclusion the evidence shows that the innovation process, particularly complex innovation processes, benefit
from the clash between different access to knowledge, behaviours and habits of thought. These lead to
communication between people with different information, skills and values that increase the chance of unforeseen
novel combinations of knowledge, which can lead to discovery. More risk-averse firms, however, link their innovation
activities to customers because knowledge of clients’ demands reduces the risk of failure for the innovating firm.
Innovation is no less valuable but is more incremental and productivity gains are more modest. Firms that do not
network show much lower levels of competence in innovation.

Some of the key contributors to the innovation process as outlined by the model in Figure 1 are suppliers, co-
suppliers and distributors working with or for an innovating firm. Section 7.1.1., highlights how suppliers and other
firms in the supply network contribute to the innovation process.
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7.1.1 Suppliers

The integration of suppliers during the process of innovation has been highlighted as one of the factors leading to
frame-breaking innovation (Kaufmann and Tédtling's, 2001; Perez and Sanchez's, 2002; Romijn and Albu's, 2002).
In Box 4 the relationship between Toyota and Denso provides one example.

Although the example provided shows a situation of decline in the relationship between Toyota and Denso, the value
of including suppliers in new product development innovation has been widely documented in the supply chain
literature (Ragatz et al., 1997). For example, firms having strong supplier networks report higher levels of productivity
than those reporting weak alliances over time (Perez and Sanchez, 2002). It has been found that the effective
integration of suppliers in new product development processes can:

Have a significant impact on cost, quality, technology, speed and responsiveness of buying companies.
Help manufacturers identify improvements that are necessary for them to remain competitive.

Enable firms to bring to bear wider expertise during the development process.

Help reduce concept-to-customer cycle time, costs and reduce quality problems.

Lead to higher levels of productivity and quality.

Assist with improvements in the overall design effort.

Lead to closer more open supplier relationships.

Create easier access to supplier knowledge and expertise in the longer-term.

Provide clearer focus on the projects that require joint development.

Lead to improved communication between the partners.
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BOX 4: Change in Supply Networks the Case of Toyota and Denso (Japan)

When examining organisational learning and networks a good deal of attention has been paid to purchase-
supply relations in Japanese manufacturing. A fascinating case is the evolving relationship between Toyota
and Denso Corp, the car manufacturer’s divested division and long-term Keiretsu supplier of automobile
electronic components. It is a story of networks enabling companies to economise on knowledge by shifting
production to parties with special capabilities.

The history of Toyota’s effort to acquire competence in automobile electronics is one in which intra-firm
learning has proceeded hand-in-hand with weakening of one of the oldest Keiretsu supply relationships.
Toyota has been a specialist, with a highly focused core competence in the design and assembly of sedans.
More recently it has worked with an array of partner firms to manufacture both the components for cars and
has broadened its production to include trucks, mini-cars and other vehicles. Toyota has not had the expertise
to manufacture in-house all of the relevant components for the cars it assembles. In particular electronic
parts were outside its core skills and it entrusted the development of these to Denso. This has been a long-
term relationship where Toyota reduced its need to invest in complex skills and electronic technology and
Denso, although reliant on one customer used their Keiretsu bond as a governance structure to reduce the
risks of reliance.

Toyota has now moved to producing four electrical engineering divisions that are in direct competition with
Denso. The steep decline in Toyota’s procurement from Denso is noteworthy and runs counter to the
strategies applied by GM, VW and other Western automakers where they are aggressively diversifying internal
parts divisions. Why then has Toyota pursued this strategy? Their rationale is that the contribution of
electronics to the total value of a car has greatly increased and that Toyota can no longer stay ignorant of
such technology. Electronic systems are so integrated into car design that they are no longer distinct from
mechanical parts. Toyota desires the capability to produce these components so that it can evaluate what it
is purchasing and recognise where future improvement and innovation is required. [adapted from Lincoln,
Ahmadjian and Mason, 1998].

Comment: Not all innovation strategies depend on networking. In some contexts the internalisation of
innovation may be more important than external relationships. Public policy, therefore, needs to be careful
not to view networking as a panacea for innovative activity. It can do so by creating an environment where
networking can occur more easily but should leave engagement in networks open to the strategic choice of
individual companies.

The supply chain literature has illustrated the value of supplier interaction in innovation and has sought to explain
how these interactions can be most effectively managed. Table 7.1 summaries the identified improvements for
effective supplier integration in Ragatz's et al (1997) study while Table 7.2 summaries the management practices
that encourage effective networking behaviour in the supply chain.

When examining management practices, including suppliers in the buyer's development team was the largest single
differentiator between the least and most successful innovation efforts. The degree of involvement of suppliers
tends to depend on the nature of projects; however, open and direct communication between companies has been
identified as the critical success factor during supplier interactions in new product development processes (Harryson,
1997; Ragatz et al. 1997; Lincoln et al. 1998; Perez and Sanchez, 2002).
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Table 7.1: Degree of Innovation Improvement Resulting from Supplier Integration —

Most Successful Cases of Integration  Least Successful Cases of Integration

Purchased material cost
relative to historical costs 15.0%-+ (5.0%)

Purchased material 40.09%+ (7.5%)
quality relative to
historical quality

Development cycle time 25.0%-+ (30.0%)

[Adapted from Ragatz et al. (1997)]

Interestingly companies that network effectively with suppliers also invest more in research and development
because they require an infrastructure in which to frame collaborative behaviour (Perez and Sanchez, 2002).
Network behaviour in the supply chain is intricately linked to research and development investment and has a direct
impact on the productivity and competitiveness of individual firms.

The decisive factors that enable the engagement of suppliers in networks with buyers are the:
Strength of supplying firm’s top management commitment to their involvement.

Strength of the buying firm's top management commitment to supplier integration.

Familiarity with the supplier's capabilities prior to integration in the project.

Strength of consensus that the right supplier was selected.

Development team'’s confidence to actively involve the supplier in the development effort.
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Table 7.2: Management Practices Influencing Effective Networking Relationships with Suppliers — Adapted from
Ragatz et al. (1997)

Factor

Supplier membership/participation on buying company’s project team

Direct cross-functional inter-company communication

Shared education and training

Common linked information systems (EDI, CAD/CAM, e-mail)

Co-location of buyer-seller personnel

Technology sharing

Formal trust development processes/practices

Customer requirements information sharing

Technology information sharing

Shared physical assets (plant and equipment)

Formalised risk/reward sharing agreements

Joint agreement on performance measurement

Confidentiality/nondisclosure agreements

Cost information sharing

Licensing agreements between buyer and supplier

Joint target setting

Formal assessment of supplier’s capability

Cross-functional teams for supplier selection and planning

Formalised processes to select suppliers to be integrated

Supplier involvement in establishing the development project goals

Formalised processes to select purchased items for supplier integration

Buying firm focused specific assets on supplier

In summary the supply chain literature on networking behaviour and innovation shows that supply relationships are
one of the most important networking arrangements affecting innovation performance and productivity. Such
relationships can be managed if firms are committed to collaboration, skilled in managing network relationships and
are prepared to invest in research and development.

Although much of the evidence points toward the important role of suppliers, co-suppliers and distributors in the
innovation process it is to customers that businesses most often turn when seeking network relationships on issues
associated with innovation (Ragatz et al. 1997). Section 7.1.2. outlines the role of business customers within
innovation networks.
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7.1.2 Business Customers

Ragatz et al's (1997) work has shown that customers are considered to be the most important partners during
incremental innovation. This view is supported in the work of von Hippel (1978) where he highlights two forms of
approach to innovation and networks and argues that customer focused approaches are the most effective. The
two approaches are highlighted in Figure 3.

A systematic study of practices leading to commercial success in innovation also illustrated the important role of
understanding users’ needs and engaging them in the innovation process (Freeman, 1982). The implication being
that marketing was the function most associated with understanding users’ needs and was consequently crucial in
the innovation process (Bruce and Rodgus, 1991). The point is illustrated effectively by Freeman (1982) “The
product or process had to be redesigned, developed and freed of bugs to meet the specific requirements of future
users, so the understanding of the market had to be present at a very early stage”.

Subsequent study has highlighted that:

The linking of marketing and technical activities early in the innovation process enables products to be developed
with full awareness of the customer's needs (Bruce and Rodgus, 1991).

Too much emphasis on technical excellence or marketing can lead to innovations that are too highly priced or over
engineered (Walsh, Roy and Bruce, 1988).

Figure 3: Two Forms of Innovation and Networking Behaviour - Von Hippel's Model (1978)
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The study of customer involvement in innovation through networks initially suggested that customers should play an
active role in the innovation process and that they were capable of identifying novel ideas for development (Von
Hippel, 1978). For example, when comparing West German and British Manufacturers Parkinson (1982) identified
that the West German propensity to utilise the knowledge and ideas of customers was one of the major factors
leading to their stronger competitive position in the machine tool industry in the 1980s. Such network relationships
with customers are viewed to be important because:

Dialogue between key business customers and suppliers not only allows firms to learn of existing needs but also
lead to the discovery of new needs in advance of the competition (Bruce, 1988; Araujo and Easton, 1986).

Customers who are actively engaged in the early stages of product innovation will assist the development of ideas
(Biemans, 1989).

Customer involvement reduces the risks of innovation (Gemuinden et al. 1992; Ragatz et al. 1997).
The innovator learns from the customer the likely market potential of the product idea (Gemunden et al. 1992).

In Gemunden et al's (1992) study of 4564 companies 75% of companies engaged customers in the innovation
process and nearly 50% identified it as a precondition for innovation success. Conway (1995) also found in his
study of 35 successful innovations that customers were crucially important at the idea generation stage of the
innovation process. Companies that stated they received essential information from customers were more successful
with technological innovation and had greater commercial success.

Despite this initial evidence of the value of business customers in the innovation process more detailed empirical
study has shown that customer involvement tends to be useful at the beginning in terms of idea generation but is
less so during the developmental process where the manufacturer tends to lead (Biemans, 1989; Bruce and
Rodgus, 1991; Gemuinden et al's 1992, Conway, 1995).

In summary the importance of networking with business customers is confirmed and is shown to offer many
benefits. The nature of the value of networks with key customers needs to be treated with some caution. Such
networking relationships appear to be ideal for promoting incremental innovation and customers can usefully help
innovators identify market opportunities. The extent to which customers actively contribute to the innovation process
is less clear as the evidence points to this being driven by the innovating firm balancing market awareness with
technical feasibility.
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Table 7.3 shows the key evidence on Theme 1 — the Networking Interface.

Author Data used in Dates Location of | Summary of empirical Findings
the Study Study
Ritter and Survey of 308 2003 Germany Study focuses on medium sized companies.
Germiinden | mechanical and Data were analysed using LISREL 8 using a
electrical polychoric correlation matrix. They show
engineering important statistical links between network
companies. competence and innovation success. Managing
key partners in the network interface is crucial
for innovation.
Perez and Postal survey of | 2002 North Reasons for suppliers to engage in enterprise
Sanchez 58 automotive Eastern networks. Exchange of know-how and access to
suppliers. Spain technologies (93%), Strengthening client-
supplier relationships (79%), Use of
comparative advantages (80%), Access to new
markets (80%),; benchmarking (90%). Used bi-
variate correlations. Firms cooperating with
customers (68%), with suppliers (50%), with
Universities and Research Institutes (35%).
Romijn and | Interviews with 2002 South East | Used Spearman correlation coefficients to
Albu Small of England | explore forms of innovation output with key
Electronics partners in networks. Shows that firms interact
Firms (17 with some partners for more radical innovation -
Software and suppliers 0.343* and Universities 0.353* while
16 Electronics they work with other firms for more incremental
firms). forms of innovation - customers 0.437*%
(**=0.01 level of significance *=0.05 level of
significance).
Kaufmann Postal survey of | 2000 Styria, The distribution of innovation forms differs by
and Todtling | firms in the Wales, region. Of 93 firms in Styria, 98 firms in Wales,
REGIS project. Tampere 138 in Tampere and 54 in the Basque Country
and the the majority of network relationships were with
Basque customers (approx 90% of firms) and with
Country suppliers (approx 70%). Relationships with
other partners were typically lower (e.g.
Universities 30%). A more detailed analysis of
means illustrates that customers were perceived
to be the most important contributors in
innovation networks.
Conway Empirical case 1995 UK Suggests that prior research shows that

studies of 35
commercially
successful
innovations.

networking contributes to between 34% and
65% of inputs to the development of successful
product innovation. 23% of the innovations
studied required critical informal networks for
the key innovative solution. 549 employed
inputs from external sources and a further 46%
of the firms received useful inputs from informal
sources. Even where these relationships were
between suppliers or customers friendships were
one of the most important aspects for informal
inputs.
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As outlined in the model applied in this review (Figure 1) networks in the market interface are the key relationships
between a firm and their direct business associates. These networks typically include suppliers, co-suppliers,
distributors, customers and firms offering business services (e.g. accountants and legal firms). The following section
of the report (7.1.3.) will begin to look at networking infrastructures by examining the role of third parties within
innovation networks.

7.1.3 Third Parties

In general the role of third parties, such as professional associations, trade associations and publicly funded bodies
specifically aimed at promoting innovation such as technology transfer centres have a positive impact on the
development of inter-organisational networks and innovation. There are a number of characteristics of third party
involvement that need to be considered (Table 7.4).

Table 7.4: Theme 2: The Role of Third Parties

Authors Date Summary

Hanna and Walsh 2002 Research comparing small firm networking facilitated by publicly
funded bodies in Italy, Denmark and the US highlighted the need for
third parties to remain ‘neutral’ in the facilitation process. Rather than
encouraging the development of particular network relationships or
innovations, publicly funded bodies should provide information and
expertise but more importantly focus on promoting the development of
trust and confidence among network members.

Grotz and Braun 1997 Research across 155 SMEs in Germany highlighted that formalised

technology transfer does not have an impact on regional economies
unless it is organised as an interconnected system with many entry
points. Technology transfer centres cannot promote networking unless
the skills, know-how and finance are already in place and a socio-
cultural infrastructure exists. Again professional associations were found
to be useful forums promoting the development of socio-cultural
infrastructures.

Robertson et al. 1996 It is important to note that professional associations are not necessarily
neutral conduits in the diffusion process. Research in the UK
automotive sector highlighted that some professional associations have
a pro-innovation bias and promote particular versions of ‘best practice’
that are not necessarily appropriate across all firms in a sector.

Conway 1995 Research across a sample of 35 UK innovations highlights the reliance
on informal (in some cases ad hoc) third party involvement for
successful innovation, particularly during the crucial idea generation
phase. This can lead to over-dependence on key individuals who
actually play no formal role in the process.

Third parties have a dual role in promoting innovation. They act as neutral knowledge brokers but also conduits for
the development of informal relationships that are the basis for the development of network relationships particularly
between small firms. For policy makers to implement policies to encourage informal transfer of information, they
need to have a clearer understanding of the mechanisms through which this process occurs.

Although professional associations, trade associations and consultants make some important contributions to the
network infrastructure they are one of many network mechanisms that improve a region's general networking
infrastructure. Science partners categorised as universities, technical colleges, research institutes, applied science
consultancies and independent research and design laboratories all play an important role within the network
infrastructure. The role of science partners is outlined in Section 7.1.4.
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7.1.4 Science Partners

Although this study has sought to focus on business-to-business networks and not consider in any detail science-
industry networks , science partners do play an important role as independent network brokers and intermediaries
within business networks.

The relationship between science partners and business networks is most effectively illustrated by the experience of
Canon when it sought to use networks to commercialise Ferroelectric Liquid Crystals for technology displays.

BOX 5: Canon's Commercialisation of Ferroelectric Liquid Crystals (USA)

Dr. Kanbe of Canon’s Research Centre was asked to identify Canon’s future key-technology for displays. He
became aware of so called FLC (Ferroelectric Liquid Crystal) technology through an Applied Physics Letter that
reported on the technology in 1980. Contacts were developed between Canon and the two scientists behind
the innovation and Dr. Kanbe initiated a three-man task force to work on FLC technology. He had a lot of
samples on FLC prepared by Canon’s central research laboratory but it was through his close involvement of
former colleagues in production that critical glass plate prototypes for FLC technology could be successfully
prepared.

The FLC prototype was eventually presented to the R&D manager who championed it. Attempts had been
made by the researchers to sell the technology to companies like Ericsson, ABB and Philips but it had proved
impossible. Canon also hesitated at first but became aware that Seiko was working on a FLCD prototype. To
catch-up Canon sent people to the two universities where the invention was made and the two researchers
were asked to make frequent visits to Canon. When the manufacturing potential was finally assessed and go
ahead given the inventors signed an agreement with Canon and the firm set up a Display Business
Operations Centre with the scientists and three FLC projects. The establishment of the Centre required
cooperative contacts with leading suppliers and R&D cooperation with three local universities. A senior
researcher concluded “We studied the technology together which was advantageous for all of us. The key
suppliers could acquire more knowledge of our FLC technology and its development and we could build
know-how with specialised production technology” (Adapted from Harryson, 1997).

Comment: Science-industry interaction can be industry led and can depend on personal networking
behaviour as well as formal relationships. Encouraging mechanisms to promote personal networks between
industry and science may have beneficial effects on innovation.

The important role of informal personal networks in networks outside of the market interface was also evident in
the wider evidence on science partners. As well as direct benefits of interaction between science and industry;
science partners provide an important role as intermediaries within networks, the evidence base is illustrated in Table
7.5.
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Table 7.5: Theme 3: The Role of Science Partners

Authors Date

Summary

Bougrain and Haudeville 2002

In this sense science partners can act as network nodes facilitating the
exchange of knowledge between different business systems, as well as,
between science and industry.

Kaufmann and Todtling 2001

Show that innovativeness within business systems can often come
from links with non-business systems that enable firms to step outside
the routine activities of their market. They found that crossing the
network border to science in particular increases the diversity of
innovation partners, which in turn improves the capability of firms to
produce more advanced innovations. Their evidence also showed that
science partners were more important in radical innovation than
business customers.

Fritsch 2001

The differences between regions regarding the propensity of firms to

co-operate are mainly due to peculiarities of the small business sector.
Spatial proximity is obviously of particular importance for horizontal co-
operation and for relationships to publicly funded research institutions.

Verspagen 1999

A study of Philips’ patent-to-patent citations illustrated that local science
institutes were more important in the regional innovation system than
local firms around Philips.

Oliver and Liebeskind 1998

The benefits of such relationships were most clearly demonstrated in
the biotechnology industry.

Bower and Keogh 1996

Research on innovation in several industries has indicated that both
radical and incremental innovations have involved contributions from
communicating networks of scientists and engineers across different
organisations, once again indicating the important role of personal
networking behaviour.

Gemdinden, Heydebreck 1996
and Herden

The findings show that there are 3 kinds of technology-

oriented external relationships that prove to be of special importance:
1. Close contacts with customers, 2. Linkages to universities and
research institutes, and 3. Research and development co-operations
with other companies.

Liyanage 1995

Collaborative research programs have a significant impact on the
structure of national innovation systems by creating and strengthening
networks, which are essential for breeding innovation clusters.

Hausler, Hohn and Lutz 1994

A case study of a successful cooperative research project reveals trust-
building as a modular, cascade-like process where science partners
play an important role. The wider scientific-technical network was
established including all industrial and scientific actors who could be
potentially interested in solving the technological problem at hand and
this occurs before the commercialisation process.

Ebadi and Utterback 1984

Like large firms universities and science institutes can play an
important role in creating spinout companies. Although the benefits of
this activity is widely recognised it less known that the process can lead
to the establishment of important networks between firms in a locallty.
Such clusters are unlikely to occur where large numbers of firms are
started independently of each other.
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The evidence on science partners show that they contribute to innovation networks usually through informal-
personal networks and that their contribution is important in enabling firms to develop thinking that steps outside of
their particular business system. Science partners also act as brokers or intermediaries within networks enabling
different business systems to communicate by creating trust in communication by acting as neutral agents. The
evidence shows that science partners tend to be most important where the innovation is relatively radical in
orientation.

Technology ventures that often arise out of radical innovations require investment and as a consequence venture
finance partners are important contributors to the networking infrastructure surrounding a firm.

7.1.5 Venture Finance Partners

The importance of appropriate venture finance and loan finance for innovation has been widely documented and
the UK's deficit in this regard was highlighted in the Porter Report. The importance of finance networks, however,
has received less attention but is arguably of equal importance. Harding (2000), for example, highlights the UK's

gaps:
There are inadequacies in the supply of UK investments into venture capital funds.

There is a lack of understanding about technology-based projects on the part of investors in the UK.
A second equity gap exists preventing small high growth firms from obtaining second round finance.

The dominance of the Management Buy Out/Buy In investments have led to an upward spiral in the size of average
investments by most firms.

A lack of an effective equivalent to the US NASDAQ market continues to limit investment opportunities.

Harding's (2000) study of regional venture capital explains the need to have a ‘system’ of financial networks in each
region that is coordinated and structured.

The role of venture finance networks has not been researched extensively and most of the research has been
conducted in the US. The evidence on venture finance partners is presented in Tables 7.6 and 7.7.

The evidence base on venture capital networks and innovation shows a number of key conclusions. Co-investment
between venture capital firms in entrepreneurial businesses has been shown to be both beneficial for venture
capitalists and provides better quality and larger funds for entrepreneurial businesses. The quality of links between
venture capital firms, therefore, provides an important networking infrastructure for the commercialisation of
Innovation.

The establishment of venture capital firms locally in established technology centres (e.g. Cambridge) enables firms
to prosper via the higher concentration of good deals. Such finance networks when well developed, attract further
start-up activity creating a self-reinforcing cycle. Venture capital firms can and do act as key brokers within technology
and innovation networks, introducing key partners to prospective and current firms with whom they have invested.
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Table 7.6: Theme 4a: The Role of Venture Finance Partners (Venture Capitalists)

Authors Data used in Dates Location of | Summary
the Study Study
Florida and | Analysis of 1988a USA Venture capitalists actively develop networks
Kenney venture capital made up of financial institutions, universities,
finance in the large corporations, entrepreneurial companies,
US economy. and other organisations. Venture capital
establishes strong incentives for "breakthroughs"
as opposed to other types of innovation.
Florida and | Venture capital 1988b USA Technology-oriented complexes contain large
Kenney complexes are proportions of limited partnerships, favour local
investigated by investment, and attract venture capital from
examining other areas. Enormous incentives for venture
finance- capital firms to locate in established technology
orientated centres are created there by a high
(New York), concentration of good deals. Technology- and
technology finance-oriented venture capital complexes have
orientated (San a symbiotic relationship. Well-developed capital
Francisco) and networks provide tremendous incentives for
hybrids start-ups and help create a self-reinforcing cycle
(Boston). of new enterprise formation, innovation, and
economic development.
Bygrave Sample taken 1988 USA Factors that influence degrees of networking
from Venture include the innovativeness, technology, stage,
Economics and industry of the portfolio company. The top
database of 61 venture capital firms were found to have
1501 portfolio extensive networks. Among these firms, sharing
companies and of information was shown to be a stronger
464 venture reason for networking than spreading financial
capital risk. The connectedness (one or more co-
investors. investments) was particularly high amongst
Innovative Venture Capitalists (37%). Joint
investments are shown to lead to better
performance in the invested companies.
Bygrave Database of 1987 USA Bygrave's study shows the important role of co-

1501 venture
capital
companies and
their portfolio
companies and
the first rounds
of investment.

investment and networks in venture capital. It
was found that the High Innovative Venture
Capitalists had a higher incidence of
connectedness as measured by the percentage
of pairs with one or more co-investments. The
findings suggest that: links to other venture
capital firms are extremely valuable and that this
model of co-investment networks improves
investment quality and success.
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Table 7.7: Theme 4b: The Role of Venture Finance Partners (Informal Investors)

Authors

Data used in
the Study

Dates

Location of
Study

Summary

Harr, Starr
and
MacMillan

Postal survey to
2,898 investors
in 17 states
(response rate
320).

1996

USA

The results indicate the existence of an extensive
informal investment community on the East
Coast of the US, which can provide substantial
resources to start-ups and young firms. Many of
these so-called "angels" claim they have
achieved higher returns via angel activity than
through other investment options. Unlike capital
firms, angels are not interested in competitive
insulation, and they do not limit their
investments to industries that are appealing or
with which they are familiar. Their referral
network is composed mainly of friends and
business colleagues.

Harrison
and Mason

Policy Review.

1996

UK

The study argues that the supply of informal
venture capital in the UK Is to be increased,
there is a need for continued local intervention
and support from the public sector to ensure
that a complete network of local and regional
business angel networks (BANs) exists to meet
the needs of both companies and investors.

Harrison
and Mason

Postal survey
comparing UK
with US
informal
investors.

1992

UK and
USA

Although similar to their US counterparts in
demographics, UK informal investors invest less,
operate independently rather than in syndicated
investments, have somewhat higher rate of
return and capital gain expectations, and are
less satisfied overall with the performance of
their portfolios. Overall, in comparison to the US
market, the UK venture capital market appears
to operate less effectively, thereby reducing its
potential contribution to venture financing.

Wetzel

The case of the
Venture Capital
Network Inc is
described.

1987

USA

In spite of the apparent scale of the informal
venture capital market, evidence indicates that
the market is relatively inefficient. The market is
characterized by a shortage of information
about investors and investment opportunities. In
addition, a number of entrepreneurs and private
investors are unfamiliar with the techniques of
successful venture financing.
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The evidence on informal investment networks although limited in depth highlights a number of key issues.

It shows that informal investment networks are particularly important for the networking infrastructure during firms'
pre-start-up, start-up and early growth stages of development.

Most referral networks for informal finance are composed of mainly family and friends.

Studies show, similar to formal investment, that syndicated investments have a greater chance of success and often
lead to higher investment levels in entrepreneurial firms.

The ways in which investments are made within the informal market are perceived to be less sophisticated and more
inefficient than the formal venture capital market but more evidence is required.

Examining the evidence on finance networks shows that they are important within the networking infrastructure and
that cooperative investment appears to be beneficial for both investing firms and entrepreneurial businesses. The
evidence supports this point in both the formal and informal marketplace for venture funds.

There are number of mechanisms created by formal government policy that are designed to create such
opportunities for investors and these are explored in the next section (7.1.6).

7.1.6 Institutional Mechanisms

Institutional mechanisms designed specifically to create and facilitate networks are the focus of this section. The
most common forms are clusters, incubators and centres for cooperation.

Incubators: are generally a part of local development programmes and they offer a range of networking benefits
to new firms including:

Providing space for new firms in proximity to other firms with the same industry focus or set of challenges (Smilor,
1987a).

Support services that engage the firm in cooperative learning (Smilor, 1987b).
Access to networks of entrepreneurial firms and investors.

Clusters: the OECD defines a cluster as "being networks of production of strongly interdependent firms (including
specialised suppliers), knowledge production agents (universities, research institutes, engineering companies),
bridging institutions (brokers, consultants) and customers, linked to each other in a value adding production chain”.
A cluster can consequently be considered to be one form of network. One where there is a strong collection of
associated companies located in close geographic proximity or where there is a formal institutional framework (Perez
and Sanchez, 2002).

Institutions for Collaboration: the Porter report shows that there is evidence that institutions for collaboration in
the UK are less numerous and less effective than in comparable countries. Porter provides examples of the
Australian Wine Cluster — in Box 6 an example of the NCMS provides an example of a collaborative institution in the
US. It may be worth noting that the establishment of the Institute required the focusing of a government
department's R & D expenditure and a change in the legal infrastructure.

The evidence in the study examining networking and innovation and the role of institutional mechanisms is
considered insufficient to draw any useful conclusions. It is possible that the lack of coverage occurs due to the
nature of the review, however, given the investment made in these institutional mechanisms within the innovation
infrastructure one would have expected to have encountered more studies exploring the impact of this infrastructure
on business-to-business networks. This clearly presents a priority for future research.
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BOX 6: National and Regional Centres for Co-operation (USA)

In 1986, the US Defence Department, the National Machine-Tool Builders” Association, The Manufacturing
Studies Board, General Motors and 20 manufacturing companies formed the National Centre for
Manufacturing Sciences (NCMS). As of 1995 the NCMS had 200 US, Canadian and Mexican corporate
members. Those firms with similar interests form teams to work on R&D projects characterised as pre-
competitive, or examine applied R & D where basic research has established and proven the process
orientated technology concept. The strategy of such centres is to promote collaborations among industry,
government and academic partners.

When Congress passed the National Cooperative Research Act in 1984 the US Government began to
sanction joint R&D.  Centre participants must, however, independently produce and sell the results of R&D
collaborations. The NCMS receives 330-40 million a year from federal government, $3-5 million in state
funds and another $50-60 million in cash and resources from members, members’ dues and competitive
contracts. A typical NCMS project involves 15-20 companies, labs and vendors and industry co-funding is
usually 67% of a project effort that ranges from &1 million to 850 million, usually two to four years in length.
A technology review board chooses projects based on: relevance to long and short-term technical solutions;
relevance to defence and commercial manufacturing; technical soundness and available funds: (Pellerin
1995 — abridged version of case study).

Comment: National and Regional Centres for collaborative innovation if adequately resourced and managed
can provide an excellent focus for collaborative effort during pre-competitive stages of innovation.
Government policy and resources can play an important role in facilitating their formation.

Despite this insufficiency in the evidence it is possible that innovation policies and regional infrastructures can assist
networking activities leading to innovation; how they do so and their degree of effectiveness in doing so is unclear.
The detailed evidence in the review focusing on how institutional mechanisms can support and assist the
development of business-to-business networks is shown in Table 7.8.

The evidence found in this review shows that clusters do not always contribute to business-to-business networking.
Where clusters exist but networking does not happen there is evidence that innovation occurs less often and is less
successful (see Table 19). The extent to which Science Parks promote business-to-business networks appears to
be mixed with some evidence for and against their capacity to promote networking. The detailed evidence on how
Science Parks might promote such networks also appears to be lacking.

The evidence on incubation tends not to focus specifically on the networking advantages of firms operating within
incubators; however, it does illustrate some general benefits where networking is cited. Again the detailed evidence
on incubators’ role in creating and supporting business networks is inconsequential.

Although National and Regional Centres for collaboration are cited in the Porter report as valuable for networking (as
highlighted in the Australian Wine Cluster) and good examples have been found (Box. 6) none of the evidence
directly addresses their value in terms of networking and innovation. There is clearly some scope for these initiatives
and anecdotal evidence supporting their formation but no current evidence explaining their value.
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Table 7.8: Theme 5: The Role of Institutional Mechanisms

Authors

Date

Institutional
Mechanism

Summary

Rothschild
and Darr

2003

Incubators

The study focuses on the construction and
maintenance of informal networks of innovation
in a technological incubator affiliated with a
leading Israeli university. A wide array of
exchange relationships (formal and informal),
ranging from the use of library and laboratory
services to an extensive and ongoing barter
exchange of knowledge, know-how, and even
shared practice is found and shown to impact
on innovation.

Staber

2001

Clusters

Proportional hazard estimates show that location
in clusters of firms in the same industry
increased business failure rates and did not
necessarily contribute to networking behaviour.

Phillimore

1999

Science Parks

The Western Australian Technology Park
networks between WATP companies and
universities were examined. It was found that
there was more interaction than might be
estimated and several different categories of
company that existed at the Park are identified
in terms of their interactive behaviour. An
overview of the literature suggests that Science
Parks do not assist networking a great deal but
Phillimore’s results disagree.

Smilor

1987b

Incubators

The study sought to understand how the
incubator concept works in practice. In addition
to a national survey, the research incorporated
on-site review, case study analysis, and in-depth
interviews with incubator managers and
directors. 10 factors were identified as
important to the effective management of the
incubator system: 1. On-site business expertise,
2. Access to financing and capitalisation, 3. in-
kind financial support, 4. Community support, 5.
Entrepreneurial network, 6. Entrepreneurial
education, 7. Perception of success, 8.
Selection process for tenants, 9. tie to a
university, and 10. Concise program milestones
with clear policies and procedures.

Smilor

1987a

Incubators

In 1985, a national survey of new business
incubators was conducted, and responses were
received from 50 of 117 incubators. Extensive
on-site analysis and in-depth interviews with
incubator managers and directors were
performed. Incubators were found to provide
four benefits to tenants: 1. Development of
credibility, 2. Shortening of the learning curve, 3.
Quicker solution of problems, and 4. Access to
an entrepreneurial network.
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Given the lack of evidence on this subject the review will be cautious with the type of policy recommendations it
makes. Clearly, the UK Government has a role to play in the creation and development of infrastructures that
support networking and innovation. The evidence base is, however, rather thin on how governments should do this
and what methods work.

One area where considerable study has been carried out is on the nature of networks, network governance and how
firms manage networks. These are explored in Section 7. 2.
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7.2 Network Factors

7.2.1 Network Governance

In general network ties have been found to be much more conducive for the exchange of information and
knowledge across partners than market mechanisms. Socialisation through networks engenders trust, which makes
network ties a superior conduit for information flow. Due to its positive impact on information flows, trust based
behaviour characterised by implicit open-ended contracts is cited as a crucial factor in enhancing innovation through
interfirm collaboration (Hausler et al, 1994, Hoang and Antoncic, 2003) and an integral reason for interfirm
networks' longevity (Lipparini and Lorenzoni, 1993).

Inclinations towards trust, opportunism, legal contracting and self-interest are all shaped by the institutional context
in which firms operate. Distinctions have been made between the US/UK and Japanese/German systems of
innovation, highlighting more reliance on legal contractual arrangements in network relationships in the UK and a
system of innovation more conducive to the development of radical innovations (Table 7.9). Research in the
biotechnology and semiconductor industries in the US, UK, Germany and Japan also support these findings (Bolton
et al, 1994, Nooteboom, 2000).

Table 7.9: UK Innovation Systems — Adapted from Nooteboom (2000)

US / UK Innovation systems — Characterised by: Legal, Performance outcomes: — low prod'n
more conducive to the extensive contractual costs, high transaction costs.
development of radical agreements, multiple short

innovations. relations.

Japan/German Innovation Characterised by: Implicit Performance outcomes: Higher
systems — more conducive to relational, lasting, exclusive prod'n costs and lower transaction
the development of contracts. costs.

incremental innovations.

Table 7.10: Network Governance Mechanisms

Pooled: Intensive:

Communication and decision procedures Group decision making

Implicit relational contracting — mutual Legal (property rights sharing) or implicit (mutual

monitoring. monitoring) contracting.

E.g. trade associations, horizontal consortig, E.g. Research consortia, joint ventures complex

production joint ventures in mature sectors. industrial project consortia.

Sequential: Reciprocal:

Hierarchical decision-making, legal contracting. Integration and liaison roles. Mix of legal and implicit

E.g. Licenses, concessions, one-way relational contracting.

subcontracting, profit-sharing ventures. E.g. Franchising, two way co-production sub-
contracting, capital ventures.

The type of interdependence characterizing the network relationships between firms is an important mediating
variable in terms of establishing the appropriate governance mechanisms that will promote innovation (Grandori,
1997). It is important therefore for firms in network relationships to establish what type of interdependence exists
between themselves and other firms in the network in order to ascertain the appropriate form of governance. Under
and over-formalisation of the network will both be detrimental to innovation (see Table 7.10).

How networks are governed plays an important role in their effectiveness and their capacity to assist the innovation
process. In the next section the report will explore how a firm manages its networks and what part this can play in
its innovative capacity.
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7.2.2 Network Management

If networking is crucial for successful innovation firms need to become good at it. Not all firms are able to create
and manage their collaborations to maximum advantage. Some of the research reviewed points out that both
experience and ability to absorb new technologies and ideas (Cohen and Levinthal, 1990) are critical skills a firm
requires when exploiting its relationships. Table 7.11 for instance highlights the key evidence exploring the
management of networks. The research has shown the importance of network management, product champions
and gatekeepers, the nature of networking practices and how decision-making behaviour impacts on network activity.

Table 7.11: Theme 6: Managing Networks (Sample of the Evidence)

Authors Date Summary
Coles, Harris 2003 This paper examines the development and management of
and Dickson networks in the defence industry. A key finding is that the effective

functioning of the overall network is closely linked to the
established processes within the two participating firms studied.

Ferrary 2003 Using Silicon Valley as an example the study points out that the
most successful high-tech companies such as Cisco Systems, Intel,
and Sun externalise their research by doing corporate venturing.
These companies manage their portfolio of technologies by
acquiring small businesses that have developed disruptive
technologies. This kind of acquisitive strategy needs specific
organisational and managerial practices to embed the large
company in the industrial-network structure.

Ritter and 2003 The model is empirically tested using a database of 308 German
Gemlinden companies. The results show that both network competence and
technological competence have a significant positive impact on a
company's innovation success. The results suggest that a
company's technological strategy supports the development of
both network and technological competencies.

DeSanctis, 2002 A study of 14 leading technology-intensive companies in six

Glass and industries illustrates how three organisational designs are being

Ensing used to manage distributed R & D networks: 1. Decentralized, 2.
Networked and 3. Integrated.

Lorenzoni and 1999 A study of the structure of 3 lead firm-network relationships at 2

Lipparini points in time is undertaken. Using data on companies in the

packaging machine industry, the authors study the process of
vertical disintegration and focus on the ability to coordinate
competencies and combine knowledge across corporate
boundaries. The study provides evidence that inter-firm networks
can be shaped and deliberately designed.

Shaw 1998 The innovation process is examined for 34 UK medical equipment
innovations developed by 11 companies, 26 through multiple and
continuous interaction between the entrepreneurs and other actors
in the networks. There were ten stages identified in the innovation
cycle and effective management ensured opportunities for
sustainable cost advantage and product or process differentiation
at the different stages in the cycle. The networking enabled both
external and internal product champions to flourish. For successful
innovation, the integration of the activities of the actors in the
network, the management of the sequential learning process, the
adoption of an overlapping approach, the linking to knowledge in
society, using complementary assets and creating credibility in the
innovations was seen as essential.
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Table 7.12 Cont: Theme 6: Managing Networks (Sample of the Evidence)

Authors Date Summary

Ragatz, 1997 In a study of 60 member companies from the Michigan State
Handfield and University Global Procurement and Supply Chain Electronic
Scannell Benchmarking Network, the management practices that relate

most closely to successful integration of suppliers into the new
product development (NPD) process are explored. The study
identifies supplier membership on the NPD project team as the
greatest differentiator between most and least successful
integration efforts.

Gemdinden, 1992 An empirical study of Europe’s Lake Constance region covered a
Heydebreck sample of 848 manufacturing companies. Based upon
and Herden multivariate analyses the findings indicate that relationships must

not be regarded in isolation, but that it is necessary to coordinate
the relationships through network management.

Biemans 1991 In the study it was found that the firm should pay careful attention
to the selection of collaboration partners and management of the

individual relationships if they are to benefit from the development
of technological innovations within networks.

Ebadi and 1984 Data were obtained from the principal investigators of 117 Sea
Utterback Grant research projects, which represented a random sample.
Bivariate correlation and partial correlation were used to analyse
the data. The results show that at the individual level, the
frequency, centrality, and diversity of communication all have
positive effects on the success of technological innovation. On the
aggregate level, network cohesiveness, centrality, and diversity of
communications were found to be positively related to
technological innovation.

The evidence on the management of networks shows that managing informal and formal agreements, while
establishing trust, means that the management of network relationships is inherently difficult. Firms need to leamn
core network competencies over time, for example, being able to identify when an agreement needs a contract or
should be based on good faith; what role should friendship or reputation play in the identification of partners, and;
what kinds of milestones or interventions are needed to ensure a project stays on course.

Knowledge of how to collaborate accumulates over time through experience, reflection, and interpretation. Learning
from collaboration is a function of a firms’ access to knowledge and its possession of the capabilities for utilizing the
relationships and knowledge established. The evidence reported in Table 7.11 shows that firms' competence of
managing networks can differ substantially and networks can be shaped and deliberately designed to meet the firm's
innovation needs. The evidence reported links a firm's networking competence and management with its innovative
capacity. The degree to which firms learn about new opportunities is a function of the extent of their existing
participation in networks (Levinthal and March, 1994; Powell, Koput and Smith-Doerr, 1996).

In this section the evidence shows that firms can learn to be more effective at managing their networks and that
developing competence will impact on innovation and productivity. The study shows that certain forms of network
behaviour, such as, corporate venturing lead to the development of more effective industrial networks. The following
section will explore how the configuration of networks assists or inhibits their capacity to promote innovation.
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7.2.3 Network Configuration

The evidence on network configuration shows that the nature of a network is dependent on its industrial context
and on what a firm is seeking to use its network for. The case of biotechnology companies in the US illustrates the
point particularly well.

BOX 7: Collaboration in Biotechnology Companies (USA)

Amgen a large biotech firm located in Los Angeles developed extensive R & D and marketing collaborations
with many smaller biotech companies including: ARRIS, Envirogen, Glycomex, Guildford, Interneuron,
Regeneron and Zynaxis. These relationships were based on a division of labour in the technology
development process. The smaller firms develop promising technologies with Amgen’s financial and scientific
assistance while Amgen licenses and markets the product. Biogen in contrast adopted a strategy of licensing
initial discoveries to established firms, for example Lilly and Merck.

Chiron had a different strategy to networks by developing extensive collaborations including R&D ties with
smaller biotechs, universities, licensing agreements with large pharmaceutical and animal health companies,
partnerships with large biotechs and manufacturing and marketing alliances with other firms. In 1997 Chiron
had 1,400 informal arrangements and 64 formal collaborations. These different collaborative profiles reflect
different strategies and circumstances behind the firm’s original business formation. These different
collaborative profiles have all worked for the respective firms. Amegen gains by working with entrepreneurial
high growth companies gaining from novel technologies. Biogen licensed some of its initial research
discoveries and the royalties it now receives funded the development, sales and distribution of its most recent
products. Chiron’s comprehensive network has created a universe of affiliations between basic scientists and
private R & D, which has created a situation of critical mass in product development terms’ (Powell 1998 -
abridged version of case study).

Comment: Within any sector diverse strategies for business-to-business networks serve industrial innovation
as a whole. Encouraging one form of network configuration above another may have adverse
consequences. Government policy needs to focus on the development of a networking infrastructure while
avoiding the promotion of any particular form of network configuration.

Government policy needs to ensure that it does not promote one form networking activity or configuration over
another. For example Table 7.12 highlights the key evidence of network configuration.
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Table 7.13: Theme 7: Network Configuration

Authors

Date

Summary

Koch

2003

Intensive field studies in two constellations of enterprises were
carried out. One is a segment-collaboration between a few
manufacturing companies and a software house, the other a
complex and extensive innovation network. These studies show
how negotiations, shifting positions of players, mobilising stable
elements of the network, when developing new ones, and
interplays between internal and external collaboration are integral
and inevitable in the product development process.

Kash and
Rycroft

2002

Case studies of the innovation pathways traced by six complex
technologies indicate that innovations can be grouped into three
quite distinct patterns. Transformation: the launching of a new
trajectory by a new network and technology. Normal: the evolution
of an established network and technology along an established
trajectory. Transition: the movement to a new trajectory by an
established network and technology.

Baum,
Calabrese and
Silverman

2000

New firm alliance networks are studied to investigate the impact of
variation in start-ups' alliance network composition on their early
performance. An analysis of Canadian biotech start-ups'
performance shows how variation in the alliance networks start-
ups configure at the time of their founding produces significant
differences in their early performance.

Gemiinden,
Ritter and
Heydebreck

1996

Based on the assumption that intensity and structure are the most
important dimensions of a firm's technological network the study
identifies 7 different types of technology-oriented network
configurations. Drawing upon a database of 321 high-tech
companies, it is shown that innovation success is significantly
correlated with a firm's technological network. Product and
process innovations are shown to demand different types of
network configurations.

Ostgaard and
Birley

1994

Show that entrepreneurs use networks differently depending on
the strategic orientation of their business.

Burt

1992

lllustrates that an actor’s informational advantage will be
maximised when network ties are diverse and loosely inter-
connected. Participating in closed networks increases reliability of
information, while participating in many is consistent with an
information searching strategy.

Larson

1991

This paper examines the conditions under which successful
partnership networks were formed by four entrepreneurial
companies. This research suggests that a network organisational
form can be cultivated by smaller companies and the data
gathered indicate that these alliances do not form by chance.
They are patterned, predictable exchange structures that can be
replicated and used to improve a firm's competitive position.

Coleman

1988

lllustrates that information diffusion is enhanced when a network is
tightly inter-connected and closed. Closure ensures that those who
do not observe reciprocity norms or who transmit faulty
information will be ostracised.
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The evidence on networking presented in Table 7.12 shows a number of key points.

The nature of network configuration and its utility for innovation and competitiveness depends on the strategic
requirements of individual firms.

Firms will use networks in different ways and will reconfigure them if necessary.

Network configuration often differs between different forms of innovation required by actors; networks for product
innovation are quite different from networks for process innovations.

The nature of a firms’ alliance network during business formation can have important ramifications for future
business performance.

All types of network configuration constantly change and adapt depending on the requirements of partners and the
context within which the network operates.

The evidence reviewed shows that network configurations are dynamic and principally guided by the choices of
partners and are beyond the direct influence of Government intervention. Network infrastructures, however, can
have an indirect positive or negative impact on network configurations and can consequently encourage or hinder
the development of certain forms of network relationships. In the following Section (7.2.4.) the study explores how
some of these barriers become established leading to different forms of network failure.

7.2.4 Network Failure

The evidence overall has been extremely positive about the value of business-to-business networks and their impact
on the innovation process. No study would be complete, however, without some focus on why networks fail or
the factors that prevent the effective operation of networking behaviour. Box 9 provides one example from the UK
financial services industry where networks did not work in the way that was anticipated.

Networks encounter problems for a variety of reasons and are discussed below.

7.2.5 Enduring Conflicts

Networks can endure and evolve over many years; as a consequence they go through periods of conflict between
partners and such conflicts can and do lead to the failure of the network (Coles, Harris and Dickson, 2003).

7.2.6 Displacement Effects

Although networks can go through internal strife they also encounter displacement and conflict with other alternative
networks. Izushi (1997), for example, examines the technological adaptation by small and medium sized firms in
a Japanese district of traditional ceramics manufacturing, which has moved into high technology applications. He
explains how external ties to networks prevailing in new Japanese industries have endangered the existence of
innovative networks in an old industrial region.

7.3 Network Constraints

All networks have rules of engagement that constrain the partners’ behaviour (Boter and Holmquist, 1996). These
rules are governed by the network’s governance mechanisms and the infrastructure (particularly industrial culture)
within which the network is embedded (Section 7.2.1).

7.3.1 Networks Lack Scale

Although the impact of networking on innovation performance seems conclusive some studies show that innovation
can occur more effectively within large organisations. Evidence from Hobday's (1994) study shows that failure in
Silicon Valley is linked to networks of small firms being unable to capitalise on the profits that can be made during
the maturity stage of innovations (Hobday, 1994).
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BOX 8: The Problematic Nature of Networks — The UK Financial Services Industry

In 1990 an ambitious plan to introduce electronic trading into the UK life insurance industry was formulated
by 20 of the UK’s large and medium-sized insurance companies. The pseudonym Switchco has been given
to this initiative. The purpose of the network of actors was to create a new electronically mediated inter-
organisational network designed to displace paper-based methods of trading between insurance companies
and their distributors. The insurance companies that formed the network hoped to improve their commercial
trading position by: i) controlling a technology that had been controlled by technology suppliers; i) becoming
in command of what they thought would become the industry standard, and, iii) using the technology to
raise the profile of independent advisers whose commercial survival was threatened by direct sales and tied
agents.

The emergence of Switchco was an organisational innovation for the insurance industry, which had been
relatively conservative. The insurance industry had a history of government support and protection that had
led to the development of a tight community. In the last 20 years the cosy world of insurance was disrupted
by new-entrants, a new regulatory regime and competition from banks and building societies. The
emergence of Switchco was linked to the response of insurance companies to changes in their established
position in the marketplace. Switchco offered the established companies an opportunity to lead and
dominate new a machinery of transactions. If successful it would have enable the companies to reassert
control over the market and manage their relationships with independent advisers. The network struggled to
work because: i) it could not retain the support of these companies competitors, ii) it found it difficult to
provide a more effective system, and, iii) found it difficult to persuade independent advisers to use the new
technology as they found it was not designed with their interests in mind. (Adapted from Knights, Murray and
Willmott, 1993).

Comment: Networks breakdown for a variety of reasons and their establishment may not always be positive
in terms of innovation and competitiveness. In the case of Switchco it was the desire to react to competition
by creating more power for the established players that led to network formation. Networks can be anti-
competitive and do not always promote innovation and productivity.

7.3.2 Lack of Infrastructure

Walcott (1999) studying high technology firms in the deep south of the US shows that clustering of related industries
is fostered by a shortage of appropriately configured laboratory and office space at the intermediate stage of the
business growth, which encouraged information sharing and cooperative behaviour by necessity. The lack of key
networking mediating organisations critically retarded the development of these firms in the study.

7.3.3 External Disruption

A number of studies show that events outside of an industry, particularly government policy, can have a
disproportionate effect leading to network failure (Bower, Crabtree and Keogh, 1997). These failures, however, tend
to be of existing networks and sometimes can lead to more innovative solutions not less. Sectoral patterns
associated with technological change can also create disruption by displacing previously accepted boundaries
between industries (Furtado, 1997).

Glasmeier (1991) for example shows in a study the Swiss Watch Industry that the current emphasis on technological
innovation realised through cooperation lacks a detailed appreciation of historic networks. While networks can and
do promote innovation within an existing technological framework they are subject to disorganisation and
disintegration during periods of technological change.
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7.3.4 Implantation

Study by Rychen and Zimmermann (2002) on the microelectronics cluster in the Marseilles area of France shows
that decisions guided by national policy that seek to implant clusters or networks into areas, which do not take into
consideration local conditions are likely to fail. They show that localised (regional) policy is more appropriate for the
formation of infrastructures that tend to depend somewhat on existing networks in a locality.

The view is confirmed by a study of 85 semi-conductor firms in Silicon Valley that showed how the existence of
dense social networks led to industrial collaboration and reciprocal innovation; which in turn led to the establishment
of formal institutions for collaboration (Saxenian, 1990).

Although the evidence base on implantation is limited it does show that government policy on the creation of formal
institutions for collaboration should be led by the existence of established networks.

Where new networks are sought UK government needs to be careful not to artificially implant these without
reference to local conditions; attempts where local conditions are not considered in detail are more likely to fail.

7.3.5 Weak Ties

The evidence on weak ties shows that networks can exist but not work effectively because of weak relationships
between partners or because firms are unable to extract value from their networks (Gales and Boynton, 1992).

In a qualitative study of eight space research innovation projects Gales and Boynton (1992) show that increasing
uncertainty in the network’s role or conditions can lead to weak ties. In their study projects with the greatest
uncertainty had the smallest networks. Ahuja (2000) using a longitudinal study of the chemicals industry shows
that ‘structural holes', where important partners are missing within networks has a negative effect on innovation.

The evidence shows that if particular aspects of the UK’'s networking infrastructure are weak (e.g. Science-Industry
links or supplier interactions) it can have a significant effect on the total networking infrastructure and therefore
innovation.

7.3.6 Failure of Finance Networks

The evidence on finance networks shows that they are important for ensuring co-investment; such investment
enables risk to be spread and usually leads to better quality investments and larger levels of investment for individual
firms. If the investment infrastructure (venture finance networks) is weak it would appear that it can lead to the
failure of new technologies or practices to enter markets and the premature failure of entrepreneurial firms (Harrison
and Mason, 1996; Bygrave, 1987;1988).

7.3.7 The Limits of Networking

Although networks have been shown to contribute to innovation and competitiveness this report has already
demonstrated that they can also inhibit innovation (Box. 9) by encouraging anti-competitive behaviour — ultimately
the value of a network depends on what it is used for. The use of networking has also been shown to be against
the strategic interests of particular companies at certain times (Box. 4). From the review a number of other
limitations of networking have been demonstrated.

Love and Roper (2001) when modelling UK, German and lIrish investment in research and development in
manufacturing find no link between external networking and innovation performance. Instead they find that
innovation is more dependent on internal organisational networks. This is also supported in the work of Fischer and
Varga (2002) in their study of manufacturing firms in Vienna. As most of the evidence in this review concentrates
on high technology industries it is possible that these studies show a different need for external business networks
in the manufacturing sector.

Harris, Coles and Dickson (2000) find that inter-firm networking can facilitate innovation but it will not necessarily
lead to innovation success.

Likewise Meyer-Stamer (1995) suggests caution when applying the idea of inter-firm networks in developing
nations. The study of network infrastructures in Brazil concluded that even after improvements in the network
infrastructure had led to better competitive performance a large competitiveness gap remained. This indicates that
networking may be an important facilitator in the innovation process but that something more fundamental drives
innovation and competitiveness more generally.
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Tomas and Gomez (1995) also point out that closely connected networks also entail drawbacks for example,
increasing the complexity of the innovation process; losing ownership control of the innovation; and, information lop-
sidedness where partners have very different understandings about agreements.

7.3.8 Creating Barriers

Oakey's (1993) study of the UK biotechnology sector illustrates that networks are not always beneficial in
entrepreneurial contexts. In their study it was found that close networking relationships were important in the early
stages of business formation but that they had an inhibiting effect when the business entered the growth phase.

Table 7.13 summarises the key evidence on network failure.

Authors Date Evidence Base Summary

Coles, 2003 Historical analysis of Network confiicts can lead to the failure of

Harris and networks in the networks.

Dickson Defence industry.

Rychen and | 2002 Historical case study Policies that seek to implant clusters or networks

Zimmermann of Eurotechnique in into areas, which do not take into consideration
the microelectronics local conditions are likely to fail.
industry in Marseilles.

Fischer and | 2002 Explores five types of Study shows a different need for external

Varga networking used by business networks in the manufacturing sector.
manufacturing firms
in Vienna.

Love and 2001 Modelling investment | Finds no link between external networking and

Roper patterns in UK, innovation performance.

German and Irish
Plant Infrastructure.

Ahuja 2000 Longitudinal study of ‘Structural holes’ where important partners are
firms in the missing have a negative effect on innovation.
international
chemicals industry.

Walcott 1999 Survey and interviews | The lack of key networking mediating
with high technology organisations critically retards the development
firms seeking real of firms.
estate.

lzushi 1997 Survey of Japanese Displacement occurs because of conflict with
traditional ceramics other networks.
manufacturing.

Bower, 1997 Case studies of firms Events outside of an industry, particularly

Crabtree in the North-Sea Oil government policy, can have a disproportionate

and Keogh and Gas-related effect leading to network failure.
industries.

Furtado 1997 Case study of the Sectoral patterns associated with technological
French Oil industry. change create disruption between industries.

Boter and 1996 Case studies of 6 If breached rules of engagement within

Holmquist Nordic small firms. networks can lead to their break-up.

Meyer- 1995 Analysis of inter-firm Concluded that networks improvements led to

Stamer reorganisation in better performance, but a large competitiveness
Brazil, gap remained.
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Table 7.13 summarises the key evidence on network failure.

Authors Date Evidence Base Summary

Tomas and 1995 Analysis of network Point out drawbacks like increasing the

Gomez formation new complexity; loss of autonomy, and, information
technologies. lop-sidedness.

Hobday 1994 Analysis of networks Networks lack the benefits of scale when
in Silicon Valley. compared to large firms.

Oakey 1993 Explores the effects of | The study found that close networking
networking on new relationships had an inhibiting effect when
firms in the UK businesses entered the growth phase.
biotech sector.

Gales and 1992 Case study of 8 space | Greater project uncertainty leads to weaker ties.

Boynton innovation projects.

Glasmeier 1991 Historical analysis of Networks are subject to disorganisation and
the Swiss watch disintegration during periods of technological
industry. change.

Saxenian 1990 Survey of 85 Dense social networks led to industrial

semiconductor firms
in Silicon Valley.

collaboration and reciprocal innovation; which in
turn led to formal collaboration.

The summary in Table 7.13 shows that networks can fail for variety of reasons, that government can have an effect
on the failure of networks (both in a positive and negative sense) and that networks are not always supportive of
wider innovation and economic performance because they can act to protect the interests of resident network

participants.

In the next section (7.4.) factors exploring the local embeddedness of networking will be explored to explain how
firms might avoid some of the problems associated with network failure.

7.4 The Regional and Local Embeddedness of Networks

In the previous section the review explored the evidence on network failure. Some problems associated with failure
can be avoided if institutional arrangements fully recognise the important part played by regional and local policy.

Table 7.14 highlights the key evidence linking networking activities to local embeddedness.
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Table 7.15: The Local Embeddedness of Networks

Authors

Date

Summary

Freel

2003

The data indicates the need for caution when developing network
strategies or policies. The spatial reach of innovation-related
linkages is likely to be greater for firms reporting the introduction
of relatively novel innovations while smaller firms and firms
engaged in incremental product innovations appear more likely to
be locally embedded.

Nijkamp

2003

The paper deals with co-operative relationships of manufacturing
firms in three German regions. The differences between regions
regarding co-operation are mainly due to peculiarities of the small
business sector. Spatial proximity is of particular importance for
horizontal co-operation and for relationships to publicly funded
research institutions. The link between the co-operative behaviour
of firms and the performance of the regional innovation system
remains, however, unclear.

Andersson,
Forsgren, and
Holm

2002

This study explores the importance of relational embeddedness in
external networks as a strategic resource for performance and
competence development in multinational corporations (MNCs).
Using data on 97 Swedish MNC subsidiaries, 5 hypotheses are
tested in a LISREL model analysis. The results suggest that
technical embeddedness has a positive impact on both the
subsidiary expected performance and its role in the development
of products and production processes in the MNC.

Odile

2002

The main finding is that the technological specialisation of foreign-
owned dffiliates in each region will become more closely related to
the regional indigenous specialisation pattern the higher the
position of their parent firms' country of origin in the national
hierarchy of the multinational corporation.

Arndt and
Sternberg

2000

The paper sets out to answer the question, whether manufacturing
businesses with strong intraregional ties are more successful with
respect to growth rates and innovative activities than those firms
with little connection to their region. From a survey carried out in
10 European regions, the results verify that in spite of numerous
network relationships on the national and international level small
businesses are most likely to co-operate with others in their vicinity.

Hendry, Brown
and Defillippi.

2000

This paper draws on an international study into the opto-
electronics industry to examine the extent and significance of
localised inter-company trading and network relationships in six
regions. National and international relationships are found to be
much stronger than local ones. This is a function of customer and
supplier markets, which derive from the technological
characteristics of the industry and the way its markets have been
created.

Keeble, Lawson,
Moore and
Wilkinson.

1999

The nature and extent of regional collective learning processes and
networking by innovative, technology-based, small and medium
sized enterprises in the Cambridge region are investigated. The
importance of socio-cultural preconditions for learning involving the
University of Cambridge is highlighted, and the significance of firm
spin-offs, inter-firm and organisation networking, and local scientific
and managerial recruitment, as dynamic collective learning
processes, are documented.
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The evidence on the regional embeddedness of networks is relatively inconclusive despite the wide use of the
industrial districts and clusters concepts. Most researchers are able to see some linkage between regional innovation
propensity and the quality of networks although there is some contradictory evidence. The requirement of firms to
be embedded in local networks appears to depend on the industry, the nature of the firm and the nature of the
innovation effort. Successful networking activity in regions is highly context dependent.

There is some evidence that shows the importance of local embeddedness for subsidiaries of Multinational
Corporations (MNC) and this illustrates that the value of such networks to a locality depend to some extent on the
MNCs strategic choice. This illustrates that Foreign Direct Inward Investment does have a role to play when
facilitating the establishment of new network infrastructures within regions.

Section 7 in Summary

The effectiveness of networking between firms appears to be dominated by the role of personal and informal
networks.

The degree of diversity of a firm’s relationships can have a positive impact on innovation.

Integrating suppliers, co-suppliers and distributors in innovation projects has a positive impact on firm productivity
and the chance of successful innovation.

Business customers play an important role in innovation efforts by helping firms identify opportunities for innovation.

Third parties, science partners and institutional mechanisms play an important role in creating a network
infrastructure. They can act as neutral network brokers and enable actors to step outside their current ‘frame of
reference’.

Effective venture finance networks enable better opportunities for commercial success when firms innovate.

Firms can manage their networks and what they gain from such relationships depends on their experience and
network management competencies.

There are many different forms of network configuration. These differ depending on the form of innovation and
industry and the purpose of the network. Some networks can prevent innovation and can be anti-competitive.

Networks fail for a variety of reasons — government intervention can act as both a positive and negative force
affecting the sustainability of particular networks and network infrastructures.

To conclude the evidence on the relationship between networking and innovation the following policy
recommendations and research priorities are highlighted.
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7.5 Stage 2: Policy and Research Recommendations

Policy Recommendations

The evidence supports the view that innovation occurs where individuals from different business systems meet
(e.g. different industries or science-industry). It is, therefore, sensible for policy to promote the establishment of
‘networks of networks, which encourage the foundation of cross-industry/cross-system relationships. Possible
intervention might include the sponsoring of ‘problem-based’ cross-industry foundations that encourage
discussions on technical problems pre-commercialisation.  Current government policy should avoid an
overemphasis on the encouragement of networks along narrow industry perspectives.

The willingness of firms to work with science partners is low even where there is an identifiable but latent
demand. While the Lambert Review addresses supply-side issues the DTl could have some impact on raising
demand - translating latent requirements into actual relationships. A focused awareness raising campaign
illustrating the benefits of collaborations with science partners could provide one approach. Further, tax
incentives for such collaborations would provide another avenue for promoting relationships.

The involvement of suppliers in innovation efforts would appear to have an important role when assisting firms
to innovate and this has been directly linked to productivity performance. It is suggested that policy
interventions, which encourage firms to include supplier representatives in research and development teams
could be valuable. How this could be achieved in practice or what policies might be created to do this needs
further consideration.

The engagement of customers is essential during incremental innovation. Once again although policy
interventions promoting such behaviour seem difficult there may be some role for assisting the continuance and
establishment of industry forums and conventions or the establishment of customer think-tanks.

Where inward investment from large Multinationals occurs it can have a profound impact on local innovation.
Policies supporting inward investment should be supported but reviewed to ensure that features are included
that impels or encourages these businesses to work closely with local firms. Current study illustrates that this is
both in the interests of the firm and the locality.

Regions can build regional systems of innovation based on the creation of network infrastructures; these
naturally differ between regions. Such infrastructures often require regional policy and intervention. The
Regional Development Agencies and local Business Links could be tasked with improving their strategies for
promoting network infrastructures, particularly with regard to informal networking behaviour.

The value of different forms of networks is not yet established. Policy decisions should be careful to avoid the
encouragement of one form of network or network configuration over another.

The importance of trust in networks is now widely accepted. Non-profit making intermediaries play an important
role in promoting trust in networks. The DTl Innovation Review could consider assisting the establishment of
network brokers, for example, in universities, research institutes and further education colleges. It is essential
that these network brokers are trusted, neutral third-parties.

Although little evidence currently exists on venture finance networks some studies do show their importance in
spreading risk, for referrals, and for the scale and quality of equity investment. Some further support by the DTl
to encourage the establishment of investment networks, such as, business angel networks and greater
collaboration between venture capitalists will promote the development of the investment infrastructure. This
might be achieved by encouraging collaborative investments via RDAs’ venture funds or by introducing tax
incentives for venture capital co-investment.

Institutional mechanisms for collaboration have been considered important for innovation in a number of
studies. Although the evidence base is thin, there is evidence to support the establishment of such centres in
the UK but a more detailed feasibility study and pilot is recommended.

There is evidence to suggest that the R&D spend of UK Ministries if linked to National Centres for Collaboration
can be used to leverage increases in pre-competitive innovation and relationships for new technologies.

Achieving the balance between the protection of intellectual property rights and open access to certain
technologies is essential for promoting collaborative innovation.

Not all network arrangements are good for innovation. UK policy should continue to be harsh against networks
that encourage anti-competitive behaviour.
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Facilitating Innovation through Networks 2 — Research Recommendations

The current evidence supports the view that the clash between different behaviours and habits of thought across
industries and between science and industry lead to frame-breaking innovation. How this occurs, what
facilitates it and the nature of the impact on innovation has not been explored to any significant degree.

Supply chains play a key role in networks for innovation. The extent to which firms manage these networks has
been investigated but more effort is required to draw together the findings of this work and to identify how such
networks promote different forms of innovation.

Further work in the UK exploring how Multinational companies situated here engage in networking behaviour
and how such engagement leads to local innovation and embeddedness might help explain further the value
of inward investment for innovation.

Management research has illustrated the value of networks for firms,; however, more work is required to explain
how firms can manage their networks to promote innovation and how UK firms perform in this regard.

The development and evolution of networks and how different structures contribute to innovation remains
particularly unclear. Future research could explore this relationship in further depth.

Further work exploring the different types and/or typologies of networks with a focus on their innovative qualities
could be beneficial.

Very little work has focused on investment networks in the UK and their impact on innovation. The review has
found that these may be a crucial weakness in the UK and further evidence is required to explore the issue.

Much is written about clusters and their impact on innovation. The review found that little of this focused on
whether or not clusters actually facilitate networking or how different clusters might differ in this regard.

Institutional mechanisms play an important role in developing the network infrastructure but little evidence was
found specifically addressing their role in promoting network activity and effectiveness. ~ Work on business
incubation should be continued but some focus should be given to their role in network infrastructures.

National and Regional Centres for Collaboration, on anecdotal evidence, appear to play an important role in
raising a country’s general networking capacity for innovation. The role of such centres and how they contribute
to national competitiveness is in urgent need of further research.

This section (Section 7) explored the detailed empirical evidence from the systematic literature review in order to
identify the nature of network relationships and how the UK could use this general evidence on networking and
innovation. In the next section (Section 8) the UK situation regarding networking and innovation is considered in
depth and compared to the situation in the US and Germany.

/3




74

> AIM Research - Networking & Innovation in the UK



8 Evidence on Networking and Innovation in the UK

In this section of the report detailed evidence on the UK situation regarding innovation and networking is explored.
It will explain the evidence base on the UK; making policy recommendations and highlighting suggested research
priorities.

8.1 Results of the Review - The UK Evidence Base

The evidence base on the UK from the systematic literature review consisted of 36 empirical papers. The evidence
was supplemented by a further 15 articles that were introduced according to a narrative review method during
writing up and introduced based on expert comment. The overall picture of this data set provides a useful way to
assess the gaps in the UK evidence before introducing the detail’.

The key journals contributing to the UK evidence were:

Regional Studies (4); Journal of Business Venturing (3); Research Policy (3) and Technovation (3).
The main key words were:

Innovations (10); Small Business (5); Research and Development (4); and Technology Change (3).

The base data highlighted here correspond with the evidence overall. The top four journals are the same as those
included in the total evidence base and only one key word is different (Technology Change). The industries focused
on by the studies are outlined in Table 8.1. The distribution of papers show that manufacturing industries have been
studied more in the UK and high tech industries slightly less — neither difference is particularly profound and the
high technology industries continue to dominate the report. There is some difference in the degree of study
focusing on electronics in the UK but this can be explained by the lower interest in the semi-conductor industry,
which is perhaps less important in the UK than it is in Japan, Germany and the USA.

The UK evidence, similar to the evidence on networking and innovation overall, tends to be spread thinly across a
large number of industries and lacks critical mass. It is important; therefore, that any intervention based on the
evidence presented is considered cautiously. In the following sections the UK evidence is reviewed according to the
themes identified in Section 7. The detailed implications for the UK from the evidence are also highlighted in this
part of the report.

* The andlysis of the data set only applies to those studies found in the systematic literature review
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Table 8.1: Industrial Analysis of the Papers Reviewed (UK Analysis)

Industry
Papers

No. of
Sample

% of
Papers UK

No. of
Sample

% of UK

Change

Primary Industries

4

5.7%

—

4.6%

=11

Energy Industry

1

Agriculture

1

Q| O

Oil and Gas

2

—

Manufacturing Industries

12

17.1%

22.7%

+5.6

Automobile Components

Ceramics

—

Mechanical Engineering

Medical Equipment

N[O | || U

Clothing

N NN

—

Packaging Machine

—

Service Industries

2.9%

4.6%

+1.7

Food Industry

Financial Services

High Technology Industries

74.3%

68.2%

Chemicals
Plastics
Petrochemicals
Enzymes

8.6%

S O W

13.6%

+5.0

Defence Industries

—

Electronics & Software
Semiconductors
Robotics
Home Automation

4.3%
32.9%

9.1%
22.7%

+4.8
-10.2

Telecommunications

Pharmaceutical
Biotechnology
Embryonic

44
1

28.6%

ONN LW || WLN

22.7%

8.2 UK Theme 1: Networks in the Market Interface

The general evidence on networks in the market interface is shown in Sections 7.1.1 and 7.1.2 as well as Table 16.
The evidence shows that the involvement of suppliers in innovation efforts improves their chance of success, while
including customers enables firms to identify opportunities for innovation. The evidence on the performance of UK
firms and their effectiveness at engaging suppliers and customers in innovation is outlined in this section. The gaps
in the evidence base are also outlined. Table 27 summarises the evidence.
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Table 8.2: The UK Evidence on Networks in the Market Interface

Authors Data used in Dates Location of | Summary
the Study Study
Romijn and | Detailed 2002 South East | Analysed in detail the innovation performance of
Albaladejo empirical model England firms. Found that suppliers played a key role in
of internal product innovation in the UK. Used Spearman
innovation used correlation co-efficients and found significant
to asses 33 relationships (at 0.05 and 0.01 levels) with
companies in suppliers.  Proximity of suppliers to the
small innovating firm had a direct impact on the
electronics and incidence of product innovation (0.343) and
software firms. with the product innovation index (0.412).
Bruce and Semi-structured | 1999 UK An empirical study exploring innovation
Moger interviews with supporting and blocking factors in the UK
10 senior clothing industry supply chain.  Three types of
managers in supply relationships identified co-partnerships;
retail multiples ad-hoc relationships; and, small networks of
including independents. Found that networks of
manufacturers independents had difficulty engaging in existing
and fibre co-partnerships and that the other two forms
suppliers. limited innovation to an incremental process.
UK clothing manufacture was relatively lacking
in innovation capacity as a consequence.
Conway Studied firms 1995 UK External inputs sourced informally played a
who received critical role in 8 (23%) of the innovations. 19
the Queens (54%) of the projects drew on important inputs
Award for from external sources only 11 (33%) of the
Technological projects were considered not to have benefited

Achievernent
and the British
Design Award
using a sample
of 35
interviews.

(or to a minor extent) from external networks.
The establishment of a project supported by the
Ministry of Defence to work on Liquid Crystal
Display is highlighted. Although the consortium
was formal the informal friendships guided
innovation, e.g. “We have very close
relationships with the groups we collaborate
with... It is important. It develops a level of
understanding you wouldn't get otherwise” 9
(26%) projects were stimulated by a formal
need; 4 (119%) from a science-technology
project; 22 (63%) from various internal
processes. The innovation concept was defined
by external sources in only 5 (14%) of the
cases. External inputs were less important
during problem-solving than field testing.
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Table 8.3 Continued from Table 8.2: The UK Evidence on Networks in the Market Interface

Authors Data used in Dates Location of | Summary
the Study Study
Oakey Survey interview | 1993 UK In common with many high technology
with 43 new industries biotechnology firms rely heavily on
biotechnology one single large customer in their customer
firms. networks. Incidence of single customer
purchasing in South East (67%) — Rest of UK
(33%). The high South East total was seen as
a precursor to acquisition.
Bruce and Survey to senior | 1991 UK The main factors for competitiveness were
Rodgus marketing ‘effective product marketing’ 7.28; ‘maintaining
personnel of 48 links with customers’ 7.00, and, new product
suppliers in the R&D 6.92 (on a 1-10 scale). A majority of
Enzyme firms involved customers (73%) and customers
Industry. were involved in idea generation and problem
solving (73%) and product testing (64%). The
survey showed that manufacturers dominated
the innovation process but used customer
involvement and this was a significant
competitive issue in the Enzyme Industry.
Rothwell Survey of 400 1991 UK 69% of firms had marketing links with other
small firms,; 47.5% had a technical link; 39% of firms
manufacturing had contracted out R&D; 26% engaged in some
firms. form of collaborative R&D; 37% of firms were

engaged in collaborative marketing. A large
proportion of firms subcontracted some of their
manufacturing (68%) but only a small number
manufactured under license (16%).

8.2.1 Diversity of Partners

The importance of diverse partners within networks for innovation was shown in Section 7.1. Keeble et al's (1998)
study shows how different types of technology-based firms network in the Oxford and Cambridge regions and the
part that internationalisation plays on firm's propensity to use network relationships (Table 28).
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Table 8.4: Internationalisation and Local Networking by Technology Intensive Firms in the Cambridge and Oxford
Regions (Adapted from Keeble et al. 1998).

Nature of the relationship Internationalist Nationalist Firms %
Firms 9% Sample Sample

Customers 17.6 29.4

Research collaborators 23.5 11.8

Suppliers or subcontractors 371 44.1

Firms providing services 33.3 32.4

Firms in same line of business 20.6 29

Firms reporting research links with Cambridge or
Oxford Universities since formation 59.6 45.7

Firms reporting research links with Cambridge or
Oxford Universities as of some or major importance
for the firm's development 40.3 21.7

Firms reporting close links with other firms 59.6 58.7

Firms reporting research links with other local firms
or organizations as of some or major importance
for the firm's development 34.0 34.8

Keeble et al's (1998) work illustrates that UK technology intensive firms that internationalise are particularly
important in local regional networks and for the diffusion of innovation in the UK. Based on the study they make
recommendations for UK policy makers:

Business Links and other support agencies (including Science Park and Incubator management companies) need
to be aware of the importance of technology intensive firms that internationalise for local and global relationships.

Support should be offered, for example: help with foreign skills; pump-priming funding for foreign research
collaboration or marketing visits; more sympathetic local authority planning; active promotion of local SME
networking.

The evidence exploring the use of diverse partners in innovation networks (Tables 27 and 28) shows that UK firms'
networking capacity is as good, if not better, than many of our competitors. UK firms have been shown to engage
customers in a variety of different forms including marketing and R&D collaborations (Bruce and Rodgus, 1991;
Oakey, 1993). They have drawn in external contributors in key award-winning innovations (Conway, 1995) and
have worked with suppliers extensively (Rothwell, 1991; Bruce and Moger, 1999; Romijn and Albaladejo, 2002).
The evidence supports the view that the networking capacity of firms within the market interface is relatively strong
in the UK but that there are some variations between sectors. A detailed overview of the performance of UK firms
when working within particular forms of relationship is explained in Sections 8.2.3 and 8.2.4.

In the following sections the report explores how UK firms work with suppliers and customers in more detail.
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8.2.2 Supplier Involvement

In Section 7.1.1 the importance of networks with suppliers has been shown. The involvement of suppliers has a
direct impact on the likely technical success and market appropriateness of product innovations and it has been
directly linked to firm’'s productivity performance. The UK evidence on supplier involvement in networks is now
explored.

Rothwell's (1991) study, for example, illustrates that innovative small manufacturing firms in the UK have in the past
obtained many technical inputs from other usually small companies (in addition to links with science partners — see
Section 8.4). Many of these firms have collaborated through joint R&D ventures and sub-contracted R&D. Other
innovations and links have occurred that do not have any overt technical content. In the study firms gain access to
market know-how via marketing links and collaborations. Small firms in UK manufacturing were also shown in this
study to lessen the risks of product innovation by collaborating with other co-suppliers. The evidence in Rothwell's
study is supported by Conway (1995); and Romijn and Albaladejo (2002) who both show evidence of UK firms
working extensively with suppliers when seeking to innovate.

Bruce and Moger's (1999) study of the clothing industry does, however, suggest that the effective integration of
suppliers in innovation in the UK might be lower in some industries. The evidence, therefore, supports the view that
suppliers are effectively integrated into innovation efforts in UK high technology industries but the evidence is
insufficient to draw conclusions about other industries.

The importance of customer networks in the UK (Table 27) is also confirmed in the evidence on the UK market
interface.

8.2.3 Customer Involvement

In Section 7.1.2 the value of customer involvement in incremental innovation was shown. Customer networks were
seen to be important during the early stages of innovation effort when ideas and opportunities are first explored
(see Box 9).

The empirical evidence supports the benefits of customer involvement during innovation in the UK and firms have
engaged customers in their innovation efforts. In Bruce and Rodgus’ (1991) study, for example, of 48 suppliers in
the UK enzyme industry, 73% of companies involved the customer in idea generation and problem solving, while
product testing (64%) was a close third-place. Conway (1995) also found in his study of 35 successful innovations
that customers were crucially important at the idea generation stage of the innovation process. UK Companies that
stated they received essential information from customers were more successful with technological innovation and
had greater commercial success.

In Oakey's (1993) study the strong bonds between small UK biotechnology companies and a principle customer
was considered to be beneficial and supportive of innovation but there were also risks identified. It was shown that
a strong contribution to innovation and growth from small firms in this industry was unlikely due to its sophistication
and cost base. The strong relationship between small and large firms in this industry in the UK was viewed to have
a number of benefits and weaknesses.
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BOX 9: UK Networking Success — The British Advertising Industry

In the 1980s the large US advertising networks dominated the global advertising industry but they were
challenged by a new breed of London-based agency mainly based in and around Soho. Some of these
agencies rose to global positions transforming themselves from international advertising networks into global
communications groups. This localised cluster in the UK is a fine example of innovation success via networks
in the UK. Two London firms, Saatchi and Saatchi and WPP came to the forefront of the cluster. The rise of
Saatchi and Saatchi elevated them to second position in the US billings table in 1987 and Martin Sorrell’s WPP
in 1987 became one of the first of the new cluster to takeover one of the largest and oldest US agencies Ogilvy
and Mather in a hostile takeover. The key change that led to the rise of the Soho cluster was a new
organizational form that led to the introduction of a process innovation ‘account planning’ Account planning
effectively involves the customer’s perspective in the production process, which until that point had been
confined to the perspectives of ‘creatives” on the one hand, and ‘account managers’ on the other. The
introduction of account planning enable a more creative but market focused process in the advertising industry.
Although it has caught on in the US and Europe account planning is still firmly established in the British
Advertising industry. In British agencies the design process is a collaborative effort of specialised professions
where in Europe the division of labour is less pronounced. Although cooperation is key the London agencies
keep the logic of ‘art, ‘client, ‘customer’ separate. The creativity derives from the diversity of those collaborating.
This innovation is even more remarkable when one considers its mutations, for example, more recently account
planners in London have started independent account-planning agencies. The London approach has also
boosted the environment for innovation by hosting agency networks that form loose federations, for example,
the Advertising Marketing International Network which consists of independently owned agencies in North
America and Europe but which is coordinated from Soho. The first employee-owned agency St. Lukes was also
founded in London in 1995 and its success illustrates another form of organisational innovation. (Adapted from
Grabher, 2001).

Comment: There are examples of considerable innovation success via networks in the UK. These may
illustrate some industries other than the obvious ones, such as, biotechnology where the UK does perform well
and uses networks effectively. More effort could be spent on identifying these successes.

Both small and large firm executives viewed the networking behaviour of large firms as a formal strategy for keeping
and watching brief on their smaller suppliers for possible future acquisition. This was considered optimal for two
reasons.

1) Strong patronage or a small equity stake allowed the small firm to develop in an independent state during
formation and growth which enabled it to gain the advantages of small size.

2) If the enterprise eventually proved to be a success the technological and human assets could be obtained
through acquisition at a lower cost than would be involved with developing the technology.

Such an approach is an established phenomenon that can lead to a diversity of approaches to innovation.

Oakey (1993) concluded that such an approach to avoidance in R&D investment in UK biotechnology by larger firms
meant that Japanese and US conglomerates were likely to out-perform UK firms.

The data on the involvement of business customers in innovation, therefore, shows a mixed picture. UK high
technology industries appear to be quite good at involving customers in their innovation efforts particularly at the
crucial stages of idea generation and opportunity recognition. Such activity is positive in that it improves the
innovative effort of smaller firms.

Where there may be weakness in the UK is if larger firm's as customers use collaboration and subsequent acquisition
of small firms as a method to reduce their own internal R&D expenditure. The evidence on UK biotechnology firms
suggests that such network relationships can lead to lower R&D investment levels in the larger firms. More evidence
is required on this particular issue; however, if it were proven it should raise concern because low R&D investment
by customers in collaborative efforts has been linked to lower levels of successful innovation (Table 7.2).

In the next section the review starts to examine the UK's networking infrastructure by exploring the role of third
parties within networks.
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8.3 UK Theme 2: The Role of Third Parties

The general evidence on the role of third parties in network infrastructures is shown in Sections 7.1.3 as well as Table
7.3. The evidence shows that third parties have a dual role in promoting innovation; they act as neutral knowledge
brokers and conduits for the development of informal relationships. The evidence on the role and effectiveness of
third parties in the UK is highlighted here. The gaps in the evidence base are also outlined. Table 8.4 summarises
the evidence.

Table 8.5: Theme 2: The UK Evidence on the Effectiveness of Third Parties

Authors Data used in Dates Location of | Summary
the Study Study
Swan, A survey of 1999 UK UK firms tended to adopted more standardised
Newell and | 1846 firms, packages than other nations but this did not link
Robertson including 350 to adoption success. Adapting standard
from the UK packages forced the UK firms to change there
and including operational systems to fit the software, whereas
interviews. other firms in Sweden tended to take more time
in implementation to adapt the systems to their
particular operational requirements.
Blackburn Detailed 1997 UK Such associations were viewed to be much
and Curran | interviews with more successtul in the promotion of support
100, 60 networks in the UK than their formal
members of counterparts (in this study TECs). Trade
trade bodies, associations have a varying degree of
40 not. enthusiasm for the inclusion of small firms and
do not always encourage networking benefits on
behalf of these firms.
Bryson, Detailed 1992 UK The study shows that client choice in this
Keeble and | interviews with industry is related to personal recommendation
Wood 120 small firms and consequently personal networks. Repeat
in business business accounted for 61% while 22% receive
services. most new business from client referrals.
Personal contacts account for 619% of business
for management consultants and 76% for
market research firms. 74% of these firms
regularly use outside researchers but their
associate networks were small usually less than
10 people.
Curran and | Interviewed 1992 UK The study showed that latent networks existed
Blackburn owner- but firms put little effort into promoting and
managers of maintaining them. The study shows that small
printing and firms consider professional services (lawyers and
electronics accountants) as one of the main nodes in their
firms. business-to-business network relationships.
Smallbone, Explored a 1992 UK 55% of firms had received some substantial
North and panel of 306 form of external assistance; paid consultants
Leigh firms in 8 were the main form used (52%) while 17%
industries received help from banks. Trade associations
between 1979- (8%) had a relatively low use, while 21% of
1990. firms had received assistance from public
agencies.
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The evidence confirms the general view that third parties are important intermediaries in the country’s network
infrastructure. The UK evidence suggests that firms offering business services to other firms (e.g. accountants) and
trade associations play the most important roles (Bryson, Keeble and Wood, 1992; Blackburn and Curran, 1997;
Curran and Blackburn, 1992). Consultants appear to be important where problems emerge requiring process
innovations and professional associations have had both positive and negative effects on innovation diffusion in the
UK study (Swan, Newell and Robertson, 1999).

The studies examined, focused on the perspective of business owners, suggest that intermediaries play a more
important role in the UK's networking infrastructure than formal support mechanisms sponsored by Government
intervention. It must also be acknowledge, however, that such intermediaries rarely play a neutral role in network
infrastructures and they may be less effective at network brokerage than other publicly sponsored organisations.

In the following sections each of the key intermediaries in network infrastructures are explored in more detail.

8.3.1 Consultants

In the evidence base only one study examined the role of consultants as network participants effecting innovation
in firms. It is expected other evidence on this subject exists but was not focusing on networking and was
consequently not picked up by the systematic literature search. The study conducted by Bryson, Keeble and Wood
(1992) examined business services in the UK exploring their success at encouraging the development of networks.
Detailed interviews were carried out with 120 small business service firms including management consultancy and
market research firms. These firms act as important brokers in networks and during the innovation process. In the
study they analyse informal networks, including demand-related (those associated with clients and obtaining new
business), supply-related (where firms are able to satisfy specific client demands) and networks associated with
support functions (for example, links with the banks or business advisers). The findings of the study show that
personal networking behaviour is essential in UK business services and these firms act as an important node in
network infrastructures.

Clearly, consultants in the UK can have an important role as ‘match-makers’ because their business depends on
personal networking skills, their access across businesses enables them to see collaborative opportunities and they
can introduce clients for joint development projects. The value and current performance of consultants in the UK
in this regard cannot be ascertained from the evidence in this review and the practicalities associated with such
matchmaking from the consultants’ point-of-view are unclear.

8.3.2 Trade Associations

Trade associations are also one of the key intermediaries in many industry sectors in the UK undertaking
conventions, providing members with resources and organising meetings. The UK evidence on the value of these
intermediaries within networks is perhaps a little limited. For example, in the US the role of trade associations in
assisting the diffusion of innovation via trade conventions is a well-established phenomenon. Although such
conventions do happen in the UK none of the evidence found highlights the number of such conventions when
compared to other countries. The role of such conventions and their contribution to assisting collaborative
innovation via networks is also unclear.

One study that examined the role of Trade Associations in the UK was conducted by Blackburn and Curran (1997).
They looked at the important role of trade associations in UK networks for smaller firms. The study focused on
printed circuit board manufacturers, computer services, tool hire, hotel and guesthouses and hairdressing. Overall
110 business owners were interviewed, 60 were members of trade bodies and 50 were not. From their study they
were able to identify that:

Membership of trade associations was high in some sectors notably PCB manufacture and tool hire while low in
others.

Trade associations have a varying degree of enthusiasm for the inclusion of small firms and do not always encourage
networking benefits on behalf of these firms.

Trade associations were viewed to be important bodies for advice and support and were considered the most
important following families and friends.
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Such associations were viewed to be much more successful in the promotion of support networks in the UK than
their formal counterparts (in this study TECs).

Clearly the evidence is limited and more study is needed on the role of trade associations on network infrastructures.
The evidence from the one study that has been carried out indicates that the UK trade associations may need to
consider a number of factors. What they do to involve and encourage the involvement of smaller firms and how
they develop and support networking behaviour amongst their members.

8.3.3 Professional Associations

Like their trade equivalent professional associations can play an important role within the UK's network infrastructure.
Much of the role played by such associations can be through the promotion of informal networking and the diffusion
of innovation via events and continuous professional development. Once again the evidence on the role of
professional associations in the UK regarding their contribution to networks is relatively small. The research was a
useful comparative study but is only representative of one UK professional association.

The study by Swan, Newell and Robertson (1999) examined the UK's approach to networking in professional
associations by exploring the diffusion of Computer Aided Production Management (CAPM) technologies and
compared this activity to the approach of professional associations in France, The Netherlands and Sweden. The
study used a survey that explored various aspects of the adoption of CAPM and the influence of professional
associations on diffusion. The survey covered 1846 firms including 350 from the UK and the researchers conducted
interviews in addition to the survey. The key results are presented in Table 8.5.

Table 8.6: National Differences in the Diffusion of CAPM — Adapted from Swan, Newell and Robertson (1999).

UK France The Sweden
Netherlands

CAPM Systems adopted Moderate High Moderate Very High
Integration High High High Low
Degree of customisation Moderate Moderate High Very high
Perceived success Moderate High High High
Using MRP2 Moderate High Moderate Low
MRP2* Push by: Professional
Associations Strong Weak Strong Weak
MRP2 Push by: suppliers Strong Moderate Moderate Weak

UK firms tended to adopt more standardised packages than other nations but this did not link to adoption success.

Adapting standard packages forced the UK firms to change there operational systems to fit the software, whereas
other firms in Sweden tended to take more time in implementation to adapt the systems to their particular
operational requirements.

* Computer Aided Production Management is known more widely as MRP2
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In the study this was explained by the different way in which the professional organisations in the countries operated.
In both the UK and France firms adopted standardised packages but the French firms had more success.

In France the professional association held formal events but invited fewer supplier-members and had more informal
discussion and networking.

In the UK there was more uncritical technology push from suppliers and the professional association, formal events
were held; MRP2 was promoted as the ‘best practice’ CAPM design.

The use of the professional association to push the interests of suppliers was not tempered by informal discussion
over practical problems implementing the technology.

The UK professional association consequently tended to promote a ‘fad or fashion’ in ‘best practice” without
considering the difficulties associated with implementing the new technology.

The association did not actively facilitate informal networking and learning that could have led to more effective
implementation of the technology.

In the study the UK professional association may also have played a key role in the moderate success of the
technology in the UK when compared to other countries (Swan, Newell and Robertson, 1999).

The evidence shows that the one professional association studied in the UK was less effective at supporting the
diffusion of innovation through networks than its counter-parts in other countries. It failed because it was dominated
by the interests of suppliers; was too uncritical of the issues associated with implementing new technology; and, it
did not assist firms with informal networking essential for them to learn about the experiences of other members
with the new technology. Although one cannot draw conclusions about professional associations in general in the
UK based on this study it does indicate that further analysis of professional associations in the UK and their impact
on innovation is urgently required.

In conclusion the role of third parties in the networking infrastructure in the UK has been under-researched for any
general conclusions to be made. For example, there is little evidence in the review on the role of Chambers of
Commerce (see Section 8.10.1), which is surprising and not enough on associations, particularly on the role of trade
conventions. The evidence that does exist shows that these intermediaries are considered to be more important to
the network infrastructure by small firms than formal support mechanisms. The evidence also presents some
concerns. Both UK trade and professional associations have been seen to be ‘exclusive’ in someway, either they
have not been welcoming of smaller firms or they have pushed the particular interests of one type of technology
above another. Given that neutrality and trust have been found to be the key requirements for successful network
brokerage by intermediaries UK associations may need to be more careful about how they balance the interests of
their members.

The next major group of organisations that are considered to be important in the UK's network infrastructure are
science partners. These organisations include for example: universities; technical colleges; research institutes;
applied science and engineering consultancies; independent research and design laboratories and Government
departmental research institutes.
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8.4 UK Theme 3: The Role of Science Partners

The general evidence on science partners and their role as intermediaries in networks is shown in Sections 7.1.4 as
well as Table 7.5. The evidence shows that science partners contribute to innovation networks by assisting the
development of informal-personal networks and by enabling firms to develop thinking that steps outside of their
particular business system. The evidence on the performance of UK firms and their effectiveness at networking
through science intermediaries is shown in the following evidence. The gaps in the evidence are also outlined. Table
8.6 summarises the evidence.

Table 8.7: Theme 3: The UK Evidence on Firms' use of Science Partners as Intermediaries

Authors Data used in Dates Location of | Summary
the Study Study
Collinson Case studies of | 2003 UK Showed some success in the Connect Scotland
and organisations Canada network (27 events in 1997 to 49 in 2000). Its
Gregson set-up to USA greatest impact has been on social networking
promote start- that precede exchanges and collaboration. It
ups (Connect had assisted the transfer of information about
Scotland in the key players (e.g. business angels) across sectors.
UK). The evidence of conversion of networking in
outcomes was not evident.
Romijn and | Detailed 2002 South East | Analysed in detail the innovation performance of
Albaladejo empirical model England firms. Found that the science base played a key
of internal role in R&D propensity. Used Spearman
innovation used correlation co-efficients and found significant
to assess 33 relationships (at 0.05 and 0.01 levels) with
companies in science partners. Frequency of interaction:
small incidence of product innovation (0.406),; No.
electronics and Patents (0.389), product innovation index
software firms. (0.621). With proximity to science partners they
found significant relationships with incidence of
product innovation (0.393), No. patents (0.305)
and product innovation index (0.292).
Cantwell Analysis of 2000 UK Shows that R&D spend on research grants
and patent data. Regions (1994-1997) is dominated by the South East of
lammarino England (39.9%). Scotland (12.49%), North
West (8.6%),; East Anglia (8.4%), Yorkshire and
Humberside (7.5%).
Phillimore Survey of 1999 Western The main focus of this paper is WATP. however,
Western Australia data from Surrey is used for comparison. 33%
Australian and Surrey | of Surrey Research (SRP) firms have informal
Technology Park links with Surrey University; 5% had no link;
(WATP) and 349 had formal links. Links between WATP and
comparison to local Universities tended to be lower than in the
Surrey Surrey Research Park. Inter-firm links based on
Technology proximity were viewed to be an important
Park. advantage of Science Parks.
Autio Surveyed 19 1997 Cambridge | In the study new technology-based firms are

University spin-
off firms from
the University of
Cambridge.

analysed in terms of knowledge conversion
process — taking basic technologies and
converting them into commercial opportunities.
The study shows that where a combination and
internal and external resources are exploited
through collaboration such firms are more likely
to grow and be highly profitable.
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Table 8.8 Cont: Theme 3: The UK Evidence on Firms' use of Science Partners as Intermediaries

Authors Data used in Dates Location of | Summary
the Study Study

Shaw Studied in- 1993 UK In this sector because of the need for clinical
depth case trials continuous interaction between
studies of 34 entrepreneurs and science partners is required.
medical 74% of the innovations involved joint prototype
equipment testing; 56% required joint prototype
innovations. development and marketing; 38% required joint

product specification and marketing.

Rothwell Survey of 400 1991 UK 55% of firms had regular contact with public
small sector institutes that provided technical inputs.
manufacturing 31% sponsored students at educational
firms. establishments. 39% provided placements for

sandwich students. Sponsorship and
placements were viewed as a means to gain
access to state-of-the-art knowledge. 40% of
firms took at least one government sponsored
scheme to gain access to outside technical help;
33% took up two and 10% took up three.

The evidence on the role of science partners in networks for innovation is more substantial than the evidence on
other partners. All of the evidence on science partners points to the key role that they play in networks for
innovation; especially where the innovation is more radical.

For example, Shaw's (1993) study shows that entrepreneurs have needed to link to a variety of science/public
sector partners. As well as the 20 universities and hospital schools that were linked to the 34 innovations, the
Medical Research Council (MRC), the Department of Health, the British Technology Group (BTG), the Department
of Trade and Industry were all found to act as important intermediaries enabling the innovations to be
commercialised. The MRC for example acted as an intermediary in twelve of these innovations (35%); the
Department of Health in four (11%) and the Department of Trade and Industry acted as an intermediary in one,
and funded in a variety of ways ten (29%). The evidence confirmed the important role of UK public sector
organisations and science partners as intermediaries in networks for innovation and confirms that performance of
these intermediaries in this industry (in 1993) was relatively strong.

Rothwell's (1991) study shows that UK small firms in manufacturing have benefited greatly from links to science
and technical partners. The data shows that radical/major innovations in these firms have been derived from
external sources, and these were often associated with the employment of graduate engineers and scientists and
with greater interaction with public sector R&D laboratories. Incremental innovations in contrast arose more
frequently from inside the firm. The great majority of UK firms studied were proactive in seeking networks; although
often the catalyst was problem-based.

The evidence in Rothwell's study is also supported by Collinson and Gregson’s (2003) where they compared
Connect Scotland, The Austin Technology Incubator (USA) and the Canadian Environmental Technology
Advancement Corporation (Canada) showing that science partners have been making important contributions as
intermediaries in networks in the UK, USA and Canada (see Box 10).

87



BOX 10: Science Partners as Network Brokers — the Case of Connect Scotland at the University of Edinburgh

Connect Scotland was based on Scottish Enterprise’s research showing that the development of high growth
enterprises depended on good links between many partners including universities, large corporations, emerging
businesses and support organisations. Connect was located at the Management School in the University of
Edinburgh. Its core competency is designed to network individuals and organizations creating a networking
infrastructure, facilitating technology transfer and enhancing entrepreneurial education. Connect has a total of
54 sponsors that pay £3000 per year to support the programme. These include all 14 Scottish universities, nine
public sector companies, five private sector companies, nine consulting firms, eight law firms and nine financial
firms. There are approximately 100 companies that are members and 35 individuals they pay £100 per year.
Connect uses technology briefings; enterprise workshops, learning sets; springboard workshops, investment
conferences and partnership conferences as part of its role. Its main objectives were to keep the events and
audience mix correct and enabling investment for new technology start-ups.

Connect has been effective at its first role and has increased the degree of social networking, which is consistent
with the current understanding that social interactions and acquaintances across domains tend to precede
exchanges and collaborations involving specific knowledge and financial value. A survey of members shows
that the events were facilitating the transfer of business-related information across sectors and local
constituencies including more market awareness of key players, such as, business angels and venture capitalists.
There was little evidence, however, that the network had been successful at translating activity into financial
backing for new businesses (as yet). (Adapted from Collinson and Gregson, 2003).

Comment: The experience of Connect Scotland shows that Universities can act as important neutral conduits
and brokers of networks. It has been shown that social networking is one of the major contributors to innovation
and such networks promote learning across industry boundaries. It is also evident from this example that
understanding about ‘network leverage’ (extracting value from networks) might need more thought.

The evidence form the USA and Canada reported in Collinson and Gregson's (2003) study suggests that such
networks should be further encouraged and can develop more; both CETAC and ATl were more effective at nurturing
new technology-based businesses than Connect — improving the performance of such networks needs
development by:

Assisting regional incubators to be network brokers in the more expansive sense demonstrated by Connect Scotland.
Enable such brokered networks at Universities to link into financial institutions and informal finance more effectively.
Enable such brokered networks to engage in the assessment, hosting and development of promising new ventures.

Encourage the use of wider filtration techniques and cost-benefit analysis used in the US and Canada for identifying
‘winners' and assisting them through the venture formation process.

The evidence on science partners as intermediaries in the network infrastructure is important in a number of ways.
The review shows that science partners play a crucial role in product innovation particularly where innovations are
radical and not incremental. The UK evidence supports this view and interactions between firms and science
partners in the UK are relatively strong in the industries featured. The evidence highlights that interactions based on
students (placements; projects; TCS) have also been beneficial to UK firms as a way of accessing the science base;
as has informal mechanisms such as networking events.

All of the evidence viewed by this study highlights the key role of personal networking between science and industry
and this is something that might be further supported. Finally, the review did find some evidence from other
countries (Section 7.1.4) that even where the supply infrastructure is present (e.g. funded networks; science
incubators) some intervention is required on the demand side, for example, by promoting the benefits to firms of
working with science partners.

In the next section the systematic review will examine the evidence on the final set of partners who contribute to
the innovation infrastructure — venture finance partners.
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8.5 UK Theme 4: The Role of Venture Finance Partners

The general evidence on the role of financial networks in the innovation process is shown in Section 7.1.5 and Tables
7.8 and 7.9. The evidence shows that finance networks are important for the commercialisation of innovation and
that co-investment provides better quality investments and larger funds for high growth businesses. The evidence
on the performance of the UK venture finance networks is highlighted here. The gaps in the evidence base are also
outlined. Table 8.7 summarises the evidence.

The current evidence does not show much support for the existence of coordination mechanisms and co-operation
in UK finance networks. All regions have schemes to support informal venture capital, for example, through the
National Business Angel Network, Business Links and business angel syndicates. The British Venture Capital
Association figures illustrate that the existence of Business Angels is increasing in the UK and the Global
Entrepreneurship Monitor confirms this. Currently there are about 18,000 business angels across the UK investing
over £500 million in at least 3,500 companies.

The importance of networks amongst the business angel population cannot be overstated (Mason, Harrison and
Chaloner, 1991). Informal investors obtain most of their information on investment opportunities from friends and
business associates.
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Table 8.9: Theme 4: The UK Evidence on Venture Finance Networks

Authors Data used in Dates Location of | Summary
the Study Study

Harding Review of 2000 UK There are inadequacies in the supply of UK
regional investments into venture capital funds. There is
investment a lack of understanding about technology-based
networks. projects on the part of investors in the UK.

There is a second equity gap preventing small
high growth firms from obtaining second round
finance. The study of regional venture capital
explains the need to have a ‘system’ of financial
networks in each region that is co-ordinated and
structured.

Mason and | Survey of UK 1997 UK Syndicated deals in the UK with other registered

Harrison Business Angel angels accounted for around 25% of total
Networks. investments, while a further 10% were with

other equity investors, which does not compare
favourably with the US (Lengel and Gulliford,
1997). The increasing evidence of syndicated
deals among business angels is increasing the
amount of investment available to expanding
businesses in the UK.

Harrison Review of five 1996 UK The effect of the projects was to leverage other

and Mason | publicly networks including finance from the banks.
supported They encouraged business angel syndicates to
business angel make further investments.
networks
making 64
investments.

Oakey Survey interview | 1993 UK Most entrepreneurs would like to launch and
with 43 new develop their firm on the basis of their own and
biotechnology informal finance. Main sources of investment in
firms. biotechnology were: Profits (26%), Venture

Capital (24%); Other (50%). Many
biotechnology firms survived by selling services
and received less venture capital investment
than expected. Firms selling equity by number
of employees where there were under 15
employees 40% firms sold equity whilst where
there were over 15 employees 86% sold equity.

Mason, Review of the 1991 UK Informal investors obtain most of their

Harrison business angel information on investment opportunities from

and population. friends and business associates. Such investors

Chaloner can also choose to take a formal role in

ventures and often bring with them important
entrepreneurial skills.
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Business angel's networking opportunities can be raised by government agencies (Stevenson and Coveney, 1994)
if they are prepared for engagement in network brokerage. Analysing the UK business angel networks Mason and
Harrison (1997) conclude:

Syndicated deals in the UK with other registered angels accounted for around 25% of total investments, while a
further 10% were with other equity investors, which does not compare favourably with the US (Lengel and Gulliford,
1997).

The increasing evidence of syndicated deals among business angels is increasing the amount of investment available
to expanding businesses in the UK.

There is still a need for further support for local and regional Business Angel Networks in the UK as these are
beginning to fill some of the equity gaps in UK finance networks.

A review of the DTI's projects on informal investment by Harrison and Mason (1996) did show that intervention in
these networks could work. The study reviewed five informal investment demonstration projects undertaken by the
DTl and found them to be successful.

The findings show that the five projects facilitated 64 investments worth £3.7million.

The effect of the projects was to leverage other networks including finance from the banks.

They encouraged business angel syndicates to make further investments.

Helped create additional networking opportunities between investors and entrepreneurs via clubs.

Enabled business angels to take hands-on roles in the ventures.

The key finding of the work on UK business angels when compared with US counterparts is that the UK can benefit
by strengthening the role of business angel networks but that this must be done on a local (sub-regional) level.
Further, that encouraging syndicated investments can improve the quality of the investment and the amount of funds
available to entrepreneurial firms. Networks are viewed as essential for assisting syndicated approaches and
therefore are essential in the investment infrastructure.

The UK evidence on the formal Venture Capital (VC) network infrastructure is limited. Harding (2000) indicates that
this is one of the UK's many investment gaps. The US data suggests that relationships between venture capital
companies are essential for encouraging co-investment (Bygrave, 1987) and that co-investment can be linked to
greater success in entrepreneurial businesses and for VCs themselves. It is clear that networked approaches to
investment: spread risk; engage more people around the venture assisting learning; encourage larger funds to be
invested in appropriate ventures; create greater network opportunities; and, enable entrepreneurial firms to grow
more quickly.

Clearly, this is a subject that requires further focus but based on the evidence the review suggests that some form
of tax incentive should be considered for collaborative investments.

In the following section the review will begin to assess the UK's formal innovation infrastructure and examine how
it contributes to business networking and innovation.
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8.6 UK Theme 5: The Role of Institutional Mechanisms

The general evidence on how institutional mechanisms can assist the innovation process is shown in Section 7.1.6
and Table 7.10. The general evidence on institutional mechanisms is relatively inconclusive. It does show, however,
that these mechanisms can assist innovation via networks but how they do so remains unclear. The evidence on
the performance of UK institutional mechanisms is shown in this section. The gaps in the evidence base are also

outlined. Table 8.8 summarises the evidence.

Table 8.10: Theme 5: The UK Evidence on the Impact of Institutional Mechanisms

Authors Data used in Dates Location of | Summary
the Study Study
Albert, EU Review of 2002 UK The study shows that incubation does not
Bernasconi European Germany contribute at the same level to the UK’s regional
and Gaynor | Incubator and France | networking infrastructure as it does in France
Policies. (220) and Germany (270-300). It shows that
UK'’s (80-100) incubation policy has some way
to go if it is to create the development of
sufficient incubation space.
Kitching Survey of small | 1999 Stuttgart, Show that limited networking between small-
and mechanical Germany business owners and training providers in South
Blackburn engineering Aarhus, London can be explained by a lack of
firms. Denmark embeddedness of UK small engineering firms in
and South | the institutional framework supporting business.
London, The absence of a critical mass of engineering
England businesses, the limited experiences of business
owners and the weak business-support network
in South London were mutually reinforcing.
Cooke and Postal survey of | 1999 Wales In Wales SMEs were asked to ascribe improved
Wills 153 firms Ireland performance gains to collaborative innovation
taking part in Denmark | programmes they were involved in. In EU
EU FP2 and 3; programmes — knowledge exploitation (13%);
CRAFT and innovation (40%),; business performance (38%)
SPRINT; SMART; in domestic programmes — knowledge
LINK; SPUR. exploitation (50%), innovation (62%), business
performance (78%). Showing that domestic
programmes tended to perform better than EU
programmes.
Shutt and Case studies of | 1998 Tyneside The evidence is unclear but it does show that
Pellow three urban Leeds and | specific clustering activities designed to promote
clusters. Sheffield networking are being attempted in Northern
cities. The indications from the study illustrate
that the British institutional structure is not
predisposed to such initiatives but more
evidence is required to support the conclusion.
Rothwell Review paper 1989 UK Finds that public sector organisations do play an
reviewing important role in brokering relationships. In the
existing UK this does not happen particularly well.
empirical
evidence.
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The evidence as presented in Table 8.8 once again presents a mixed picture and confirms the general data showing
that institutional mechanisms designed to promote networking and innovation have not as yet been proven
successful. The UK data shows that we have had successful attempts at creating clusters via networks in Tyneside
but were less successful in Leeds, that we have about 50% fewer regional incubation units than France and
Germany, that in South London our support infrastructure had failed to create links between engineering firms and
that Welsh small firms were finding UK sponsored collaborative programmes (SMART; TCS; SPUR) to be a success.

By examining some of these studies in more detail it is possible to show evidence of the UK's areas of success and
failure when seeking to support networks designed to promote innovation.

8.6.1 Industrial Districts and Clusters

The concept of industrial districts or clusters featured strongly in the Porter report and it was argued that the UK had
a relatively weak set of clusters. None of the data in this study was designed to directly address this question,
however, examples of UK attempts to create clusters via networking were found. Shutt and Pellow's (1998) study
for example explores the developments of three urban regions in the north of England and the attempts of
economic development agencies to promote business networking. In north Tyneside the study examined the work
of the 'Real Service Centre’ (a collaboration between local authorities, business links, TECs and Newcastle University)
which was designed to create services for specific industries including over 70 companies. In Sheffield attention was
focused on the ‘cultural industries” where promotion of the sector brought together 140 businesses. In Leeds the
study focused on the Leeds Financial Services Initiative, which in the 1990s bought together firms from engineering,
printing and the media. The results of the study were mixed.

It showed that in north Tyneside some networking and innovation benefits had accrued to the marine technology
sector. In Sheffield the clustering appears to have been successful but in Leeds clustering success in the engineering
sector was disappointing.

The evidence is unclear but it does show that specific clustering activities designed to promote networking are being
attempted in Northern cities.

The indications from the study illustrate that the British Institutional structure is not predisposed to such initiatives
but more evidence is required to support the conclusion.

The work on industrial districts in the UK that directly examines the role of networks in their formation is insufficient
to draw any general conclusions. Other than to highlight that attempts at using networks to create clusters are being
tried in the UK regions.

In Box 11 another method for cluster creation is explained in the case of NTT in Japan. It shows that networks and
new ventures linked to one large organisation in a location can lead to the development of a cluster via corporate
venturing. If you compare this to Box 12 which explains the Phillips equivalent it is possible to illustrate that large
organisations can have very different effects on their locality depending on the extent to which they engage in
networking and corporate venturing. There were no UK studies found in this specific subject area and so the role
of large firms in the creation of clusters via networks and corporate venturing should be considered a research

priority.
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BOX 11: NTT — The Creation of a Cluster (Japan)

‘The video-conferencing system and multi-point connection service market represented by multimedia
technology is a growth market in Japan. Behind the recent upturn in this market was a strategic alliance
between NTT, Japan'’s largest telecommunications carrier and PictureTel of the US, followed by the birth of
business communities centred around or outside NTT. In 1994 NTT's president announced that NTT would be
transformed from a telephone company to a multimedia company. Initially a small-scale multimedia promotion
unit was set up inside NTT's head office. It started by utilising existing useable network technology to offer
multimedia services to its customers. It promoted the popularisation of ISDN-based videoconferencing systems
and videophones, which required the establishment of a new business in video applications that were unknown
in the Japanese market. There were many challenges initially but the key to moving forward was the
establishment of a business community interested in the project that included members within and outside the
company. The community leader in NTT utilised these relationships with other leaders to create various
business communities which worked together simultaneously to create a series of new businesses in video
multimedia, both internal ventures and external ones; this provided the catalyst for the development of a cluster’
(Adapted from Kodama, 20017).

Comment: Large organisations if led effectively with appropriate resources can create new business-to-
business collaborations in such a fundamental way that they have the potential to create new clusters. Policy
to support innovation through networks should have some focus on how large UK organisations might do this
more effectively. It is, however, currently unclear how well UK organisations perform in this regard.

In the next section the report will explore the role of incubators as institutional mechanisms that support the
development of networks of firms.

8.6.2 Incubators

The UK in recent years has made some effort to improve the incubation infrastructure for start-up firms. The policy
has been supported by the RDAs who have made considerable investment in incubation. The main role of
incubators is as dedicated space and support services for start-ups particularly high-tech ones, however, they also
play an important role in networks. The quality of an incubator, however, largely depends on the quality of the
network it can mobilise and consequently offer to prospective clients (Albert, Bernasconi and Gaynor, 2002) and
this has not been widely acknowledged or addressed by UK incubators. The estimated population of regional
development incubators in the UK compared to Germany and France is shown in Table 8.9.

Table 8.11: Estimate of the Number of Local Economic Development Incubators

UK GERMANY FRANCE
Number of Incubators 80-100 270-300 220
Average Size of Incubator 2,200m2 6,500m2 2240m2
Average Length of Stay 3 years 5+ years 3.5 years

[Source: Albert, Bernasconi and Gaynor, 2002]

When one takes into consideration University incubation, for-profit incubation and corporate incubation the disparity
between the UK and other European countries is probably less than this data illustrates, however, the lack of regional
development incubators relative to competitors should be a concemn. The study carried out by Albert, Bernasconi
and Gaynor (2002) shows that incubation does not contribute at the same level to the UK's networking
infrastructure as it does in France and Germany. The report published by the UKBI — United Kingdom Business
Incubation (UK Incubators — Identifying Best Practice) confirms this view and illustrates that the UK has some way
to go if it is to create a policy that promotes the development of sufficient incubation space. Based on the current
data the UK needs to continue and expand its incubation space if incubators are to contribute to the general quality
of the networking infrastructure.
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Studies on incubation (Section 7.1.6 and Table 7.10) show that the management of such space is essential — if an
incubator does not utilise local networks and encourage the establishment of further networks, as well as, providing
space and support services they may not be as effective as they could be for supporting innovation (Albert,
Bernasconi and Gaynor, 2002). There is no evidence in this review about the role of incubators in the creation and
maintenance of local networks and this needs further study. Based on the general evidence it is possible to
recommend some form of intervention, grants being the most obvious, that encourage incubators to expand their
role from providing space and support services to being proactive business-to-business network facilitators. It is
expected that many good incubators already undertake this role; however, the formalisation of this activity as part of
‘best practice’ could increase the effect incubators have on the general prosperity of their locality.

In the next section this review will explore how formal programmes for collaboration are perceived to have
performed in the UK.

8.6.3 Programmes Promoting Collaborative Innovation

There are many formal programmes that the DTl and the EU already run to promote collaboration between science
and industry and between firms in different European regions. Examples include SMART awards designed to assist
firms with developing new technologies and TCS, which place graduates into firms on projects linked to an academic
supervisor. Once again the data found in the review on the performance of these programmes is relatively thin.

One study by Cooke and Wills (1999) exploring EU and domestic programmes designed to promote collaborative
innovation in Wales, Ireland and Denmark does provide some optimistic evidence supporting the value of these
programmes. They specifically examine the EU's 3rd and 4th Framework Programmes, the Cooperative Research
Action for Technology (CRAFT) programme and the Strategic Programme for Innovation and Technology Transfer
(SPRINT). 43 firms in Wales were surveyed as part of the study and the sample was mainly of engineering firms.
The firms were asked to compare performance of the EU programmes with domestic programmes. In the case of
the UK LINK, SMART and SPUR were investigated.

The domestic programmes in Wales were much more successful than either the EU programmes or the domestic
programmes in Ireland and Denmark.

The high valuation of the domestic programmes in Wales was linked to SMEs popularity of local schemes that were
tailored to the firm’'s needs but implied a greater than expected informal inter-firm networking.

Over half of the SMEs surveyed ascribed improvements in product, process and organisational innovation to the
involvement in these collaborative programmes.

Many of the Welsh respondents linked the low synergy of EU programmes to domestic ones as the main reason for
the failure of EU collaborative programmes.

The main rationale for involvement was not innovation but business growth

Skills development and access to R&D were the main benefits Welsh SMEs sought to gain from collaborative
programmes.

Following engagement in collaborative programmes enthusiasm for external networking and its benefits was greatly
improved (see Table 8.10)

There were very few firms who could not see the benefits of networking following collaborative programmes (see
Table 8.11).
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Table 8.12: Welsh Firms Expressing a Strong Future Preference for Networking Following Involvement in Collaborative
Programmes

Preferred Link Domestic Programmes European Union Programmes
(e.g. SMART) (e.g. FP4)

SME formal 46% 27%

Large firm formal 46% 27%

SME informal 31% 27%

Large firm informal 15% 13%

[Source: Cooke and Wills, 1999]

Table 8.13: Welsh Firms Preference for Continued Networking following Involvement in Collaborative Programmes

Preference Domestic Programmes European Union Programmes
(e.g. SMART) (e.g. FP4)

Firms discontinuing networking| 5% 0%

Weak networking preference | 4% 6%

Strong networking preference | 8% 149%

[Source: Cooke and Wills, 1999]

Although the data is based on one study and further evidence is required the review considers the evidence to show
that collaborative programmes in the UK especially SMART and TCS have been successful in their aim and should
be continued and expanded. Unfortunately, the data is not as supportive of the value of the EU collaborative
programmes. As these programmes can be administered by national and regional organisations UK policy makers
do have some influence over their effectiveness. Based on the review it is suggested that where influence can be
bought to bear EU collaborative programmes should seek to become more tailored to the local needs of individual
firms.

This study has so far examined interactions in the marketplace and the role of the networking infrastructure in
promoting innovation. Whether or not these are effective mechanisms it is the role of firms to use networks and
innovate where they deem it necessary for business performance. In the next section the ability of UK firms to
manage networks will be explored.
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8.7 UK Theme 6: Managing Networks

The general evidence on the role of network factors and how firms might manage them effectively is presented in
Section 7.2 and Tables 7.11-7.13. The evidence shows that a firm's experience and competence when managing
its networks can have a direct impact on its innovation and productivity performance. The evidence on the
performance of firms in the UK is illustrated in this part of the report. The gaps in the evidence base are also
outlined. Table 8.12 summarises the evidence.

Table 8.14: Theme 6: The UK Evidence on Firms' Capacity to Manage Networks

Authors Data used in Dates Location of | Summary
the Study Study

Grabher Historical case 2001 London, Highlights the success of the advertising industry
study of the Soho in London based on proximity. Shows that
advertising networks thrive on dynamic tension between
industry. integrative and disintegrative practices.

Conway Studied firms 1995 UK Informal boundary spanning relationships are a
who received valuable mechanism in the innovation process.
the Queens Managers must manage the flow of information
Award and the in informal relationships, as this may not always
British Design be in the economic interests of the company.
Award using a Firms were shown to be taking risks by relying
sample of 35. on too few boundary-spanning individuals. The

nature of relationships is unpredictable and it is
recommended that firms create ‘think-tanks’ or
‘test teams’ to manage the process.

Curran and | Interviewed 1992 UK The study showed that contacts in the UK

Blackburn owner- between small and large firms were relatively
managers of widespread but one-off and intermittent and
printing and there was a lack of long-term relationships.
electronics Although word-of-mouth was the most common
firms. way in which small firms obtained business from

large firms in the UK such contacts tended to be
haphazardly activated rather than by strong
local networks. Latent networks existed but firms
put little effort into promoting and maintaining
them. UK owner-managers did not see the
value in networks and only 20% saw any value
in introductory services.

Rothwell Review paper 1989 UK UK large and small firms play complementary
reviewing roles in the innovation process. In the UK this
existing does not happen particularly well with the
empirical exception of particular industries (e.g. medical
evidence. equipment manufacturers).

Given how the general evidence highlighted the role of network management in translating activity into innovation
outcomes the lack of UK studies on the subject is disappointing (Sections 7.2 and 7.3). The evidence that was
identified tended to focus on links between small and large firms than on the management of networks within firms.
The evidence, to be considered cautiously, does show that UK firms have tended to rely on the networking
capabilities of too few individuals in their relationships with other firms and that contacts were too short-term being
one-off and intermittent. This is of concern because the general evidence supports the view that networks are more
effective at leading to innovation where they are relatively stable and long-term.
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8.7.1 The Management of the Small Firm - Large Firm Interface

Studies exploring the links between small and large firms confirm the general impression that collaboration between
firms in the UK tend to lack stability and is driven by short-term decision-making. For example, an investigation into
the economic and social networks of small firms, with a particular focus on their links with large firms and public
sector organisations, was carried out by Curran and Blackburn (1992). Owner-managers from 60 small printing and
electronics firms were interviewed, as well as, 8 representatives from local large organisations.

The study showed that contacts in the UK between small and large firms were relatively widespread but one-off and
intermittent and there was a lack of long-term relationships.

Relations between firms depended on personal links and were often broken because of changes in personnel.

Although word-of-mouth was the most common way in which small firms obtained business from large firms in the
UK such contacts tended to be haphazardly activated rather than by strong local networks.

Latent networks existed but firms put little effort into promoting and maintaining them. UK owner-managers did not
often see the value in networks and only 20% saw any value in a business-to-business directory or introductory
service.

Evidence from Rothwell's (1989) study of inter-firm relationships supports the findings. The author brings together
international empirical study on the subject and applies it to the UK context. It shows:

That large and small firms play complementary roles in the innovation process in the UK.
There appears to be considerable sectoral variation in UK relationships between small and large firms.

That public sector organisations can play an important role in brokering relationships which are essential if innovation
is to occur.

In the UK this does not happen particularly well with the exception of particular industries (e.g. medical equipment
manufacturers).

Rothwell's (1991) study on the UK manufacturing industry finds the UK small firms collaborate with large firms in a
variety of different ways that can contribute to innovation but that all of these need further development. Table 8.13
explains these in further detail.
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Table 8.15: Modes of Large/Small Firm Interaction in the UK Manufacturing Industries — Adapted from Rothwell

(1989; 1991)

Mode of Interaction

Description

Manufacturing
subcontracting
relationships

SMEs supply components and sub-assemblies to large companies. As part of this
process large companies frequently transfer technological, manufacturing and
quality control know-how to their small suppliers. Stable relationships can develop
which are mutually advantageous.

Producer-customer

SMEs supply finished products to large companies. Large companies can transfer

relationships technological know-how and supply suggestions for improvements to small suppliers
based on user experience.

Licensing Agreements | Large companies provide licenses to small firms for innovative new developments.
This frequently involves technology that the large company does not wish to exploit
in-house but which it wishes to gain a financial return on. In some cases it can
involve technology the large company will subsequently purchase in the form of
equipment for in-house use.

Contract-out R&D Large companies fund targeted R&D in small specialist consultancy companies, e.g.
automobile companies funding R&D in specialist engine developers.

Collaborative Large and small companies collaborate in the development of a new product for the

development large company, e.g. small software companies collaborating with software

companies.

Large-small firm joint
ventures

Large-small firms collaborate in the development of an innovative new product
containing technology new to the large partner. The large firm provides financial,
manufacturing and marketing resources; the small firm provides specialist
technological know-how and entrepreneurial dynamism. Generally the new products
are complementary to the large firms’ product range. The small partners
manufacture them.

Educational acquisitions

Large companies acquire new technology based firms to provide them with a
window on new technology and an entrée to a new business area.

Sponsored spin-outs

The large company offers financial backing for entrepreneurial employees to spin-
out to form a new small firm to exploit technology developed within the parent
company, but which is deemed unsuitable for in-house exploitation.

Venture nurturing

The large company offers not only financial support to the sponsored spin-out, but
also access to managerial, marketing and manufacturing expertise, and if
appropriate, distribution channels.

Independent spin-out
assistance

The large company offers technical assistance to an independent spin-out and
sometimes acts as first customer for its products. Pre-payments can provide a
crucial source of income to the new company.

Personnel secondment

A number of large European companies have developed schemes to ‘loan’
experienced managers to assist new and existing SMEs in their locality.

The evidence needs to be developed further with study on all these forms of corporate venturing and the
relationships they create, as well as, the impact on innovation they might have. If one compares the case of Philips
(Box 12) with that of NTT (Box 11) it is clear that large firms can have very little or considerable impact on a locality
through their relationships with other firms; specifically ones based on venturing. The UK's performance in this
regard is unclear although current evidence does suggest it might be weak. Most of these forms of relationships
can be promoted by the UK Government in some way (e.g. the corporate venturing tax credit already supports
sponsored spinouts and large-small firm joint ventures).
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BOX 12: The Local Effects of Spillover from Philips (The Netherlands)

Philips is a large diversified multinational company. In 1997 its worldwide sales were US 339.2billion. Generally
Philips” activities include: electronics; mobile communications, medical instruments; computers, media, software;
semiconductors; and chips. R&D activities of the company are partly bundled in the corporate research
organisation Philips Research and partly carried out under the flag of product divisions. In 1999 Philips
Research had laboratories in the Netherlands, France, Germany, the UK, the US and Taiwan,; employing 3000
researchers. About 2000 employees are at the main R&D facility in Eindhoven where basic research is carried
out.

The study examined Philips spill-over effects using patent citations and citations to scientific literature made by
Philips and other organisations to explore certain aspects of innovation. Patent-to-patent citations are often
used in this way to explore technology spillovers (the link between innovation and its diffusion). The study
looked at the relative role of small and large companies in the citation network around Philips. Patent-to-patent
citation links tended to be dominated by large companies. In terms of countries Japanese and US companies
dominate the list, while non-business UK institutions only represent 4.6% of Philips citations;, UK business
citations is much lower.  When exploring localised spillovers around Philips in the Netherlands the study
illustrated that most occur between Philips and its subsidiaries (Polygram, Whirlpool and ASML).

Patent-to-patent links between Philips and other local companies similar to the networking relationships
observed in Silicon Valley did not appear to exist. The number of citations was relatively small compared to the
number of patents. The main exception was Optical Disk Manufacturing Equipment that was originally
established by Philips and is now an independent company. Localised spillovers consequently do not play a
large role in the Philips case, although a large player in the field it does not have a very large impact on the
patented innovations of local small companies (Adapted from Verspagen, 1999).

Comment: Large corporations may not always impact on local networks of innovation in patented technologies
in a way that might be expected of them. Encouraging local spillover in regional policy by supporting
collaborative activity via corporate venturing may have important influences over the local embeddedness of
innovation.

In summary the evidence that there is suggests that UK firms have networks but that perhaps they are not as
effective as they could be in using them for the purpose of innovation.
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8.8 UK Theme 7: Network Configuration

The general evidence on the impact of network configuration is shown in Section 7.2.3. and Table 7.8. The evidence
shows that finance networks are important for the commercialisation of innovation and that co-investment provides
better quality investments and larger funds for high growth businesses. The evidence on the performance of the
UK venture finance networks is highlighted here. The gaps in the evidence base are also outlined. Table 8.14
summarises the evidence.

Once again the evidence on this subject is relatively limited, UK firms are equally involved in networks as their US
counterparts but these tend to be more focused on fewer individuals and these relationships are perhaps not

'leveraged’ for business purposes to the same extent.

Table 8.16: Theme 7: The UK Evidence on Network Configuration and Behaviour

Authors Data used in Dates Location of | Summary
the Study Study
Drakopoulou | Analysis of the 1997 UK The data show that membership of social
Dodd British groups is higher for business owners (8.19)
Household than for wage and salary earners (7.8). The
Survey. study further illustrates that 8 out of 10 owner-
managers have high levels of involvement in
social networks in the UK. They also exhibit
higher levels of participation (7.93) than the
employed (6.72).
Ostgaard Survey of 317 1994 Cambridge | The study found a number of different
and Birley firms in three shire and | networking strategies in UK small firms. These
industries: Avon are shown in Table 44.
manufacturing,
engineering
and software.
Birley, Survey analysis 1991 Northern The evidence suggests that the more informal
Cromie and | of the size of Ireland approach to decision-making in businesses in
Myers personal and USA the USA have contributed to the creation of
contact more extensive personal contact networks.
networks in Although personal contact networks were
small firms. smaller in Northern Ireland entrepreneurs
tended to spend equal amounts of time
maintaining the contact network as US
entrepreneurs.
Networking activity did, however, occupy a
significant place in the working lives of Northern
Ireland entrepreneurs. Entrepreneurs made
contact with each of their 5 most widely used
contacts about 11 times per month and had
known them on average for about 8 years.

The size of entrepreneurs’ direct contact networks in Northern Ireland was found to be less broad than the USA
(Birley, Cromie and Myers, 1991).

The evidence suggests that the more informal approach to decision-making in businesses in the USA have
contributed to the creation of more extensive personal contact networks.

Although personal contact networks were smaller in Northern Ireland entrepreneurs tended to spend equal amounts
of time maintaining the contact network as US entrepreneurs.

Networking activity did, however, occupy a significant place in the working lives of Northern Ireland entrepreneurs.

Entrepreneurs made contact with each of their 5 most widely used contacts about 11 times per month and had
known them on average for about 8 years.
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The study concluded that policy makers should aim to increase the size of contact networks in the UK and help
improve the knowledge and skills of entrepreneurs in operating them (Birley, Cromie and Myers, 1991).

Ostgaard and Birley's (1994) study examined the personal networks of entrepreneurs and there links to the strategic
makeup of the business. The study was carried out in two English Counties, Cambridgeshire and Avon and focused
on three industries: manufacturing, engineering and software. It initially examined 317 firms in Cambridge and 232
in Avon but worked on a sample of 159 firms. The study showed a number of different networking strategies in UK
small firms. These are highlighted in Table 8.15.

Table 8.17: The Personal Networking of UK Entrepreneurs — Adapted from Ostgaard and Birley (1994)

Strategic Type Description
Marketing UK entrepreneurs adopting this strategy use networking more than any other firm.
Differentiation They have a larger personal network they tend to seek assistance from business

support organisations and spend more time contacting new customers, new
suppliers and new investors.

Product Innovation Those concerned with product innovation gain access to distribution channels and
ideas for product development through their personal network. They spend less
time with old suppliers and their frequency of interaction is low.

Market Segmentation | They tend to reach new contacts through their network and spend a significant
amount of time developing their relationships. Supplier relationships are usually
important.

Distribution UK owner-managers who use this strategy tend to put emphasis on gaining access
to distribution channels through their personal networks. They spend significant time
maintaining and developing contacts.

Growth through Owner-managers whose firms generate capital mainly through outside sources tend
Outside Capital to receive general advice and assistance from their personal network. The network
may act as investors or may introduce them to potential investors.

Differentiation through | UK small firm owners using this approach use their personal networks to gain
Quality contact with new customers via word of mouth. This is usually reflected in the
relatively large size of their personal network.

Drakopoulou Dodd (1997) further explores the relationship between personal networks and entrepreneurial
behaviour by examining data from the British Household Panel Survey.

The data show that membership of social groups is higher for business owners (8.19) than for wage and salary
earners (7.8).

The study further illustrates that 8 out of 10 owner-managers have high levels of involvement in social networks in
the UK

They also exhibit higher levels of participation (7.93) than the employed (6.72).

Although the reported data is not statistically significant it does show that social networking behaviour is major
feature of entrepreneurial activity in the UK.

Overall the evidence on network configuration concentrates mainly on UK entrepreneurs and their personal
networking strategies. As illustrated in Section 7.2.3 studies on network configuration can be more wide reaching
examining: innovation pathways; alliance structures; information diffusion; network trajectories; and, structural issues
associated with network change. There is consequently a need for further UK research on these issues. The UK
evidence does suggest that entrepreneurs tend to have less wide and less dense personal networks than their US
counterparts. Some studies do suggest that further educational support might be required, although how this could
be practically achieved is unclear. It is just as likely that because there are fewer opportunities for useful
commercially applicable networking UK entrepreneurs tend to engage less.

In the next section the review will focus on network failure.
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8.9 UK Theme 8: Network Failure

The general evidence on how networks fail is shown in Section 7.3 and Table 7.13. The evidence shows that
networks fail for a wide range of reasons and that government intervention can have an impact (often unintended)
on network sustainability and failure; although this depends on the particular circumstances of the intervention. The
evidence also illustrates that certain networks can also be detrimental for innovative capacity and can act in anti-
competitive ways. The evidence on network failure in the UK is shown here. The gaps in the evidence base are
also outlined. Table 8.16 summarises the evidence.

Table 8.18: Theme 8: The UK Evidence on Network Failure

Authors Data used in Dates Location of | Summary
the Study Study
Collinson Case studies of | 2003 UK Showed some success in the Connect Scotland
and organisations Canada network (27 events in 1997 to 49 in 2000). lIts
Gregson set-up to USA greatest impact has been on social networking
promote start- that precedes exchanges and collaboration.
ups (Connect The study showed, however, that Connect’s
Scotland in the failure to create new technology businesses (so
UK). far) could be explained by inadequate
mechanisms for investing in small firms; a
shortage of small firm management expertise in
high-technology sectors,; and a weak
entrepreneurial culture in Scotland.

As is often the case in research what is successful tends to be a more attractive field of study than what has failed;
obviously access to situations where networks fail can also be difficult. There is insufficient research on this theme
in the UK to make much comment other than to recommend all aspects of network failure (Section 7.3) as a
research priority.

8.10 UK Theme 9: Local and Regional Embeddedness

The general evidence on the role of locality and regional embeddedness for the networking infrastructure is shown
in Section 74 and Table 7.14. The evidence on regional embeddedness is relatively inconclusive. The
embeddedness of networks in localities appears to be important for the establishment and maintenance of informal
networking behaviour; which itself has been shown to be essential for innovation. There is little agreement about
how regions might support such embeddedness, although inward investment has been identified as being an
important factor. The evidence on the performance of UK regional networks is presented here. The gaps in the
evidence base are also outlined. Table 8.17 summarises the evidence.
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Table 8.19: Theme 9: The UK Evidence on the Effectiveness of Regional Networks

Authors Data used in Dates Location of | Summary
the Study Study

Love and Analysis of 2001 UK Models UK, German and Irish plants” investment

Roper plant-level data Germany in R&D, technology transfer and networking and
using the Ireland their effect on extent and success of a plants’
Product innovation activity. Finds no support for the
Development contention that external links (collaborative
Survey of 1700 networks and technology transfer) develop
UK plants. greater innovation intensity.

Grabher Historical case 2001 London, Highlights the success of the advertising industry
study of the Soho in London based on proximity. Shows that rich
advertising diversity in organisational form in local clusters
industry. benefit innovation overall by creating rivalry

between forms. Shows that the location in
London and proximity between firms benefited
the advertising industry by enabling the diffusion
of ‘best practice! The study shows that
innovation occurs not because of the general
acceptance of ‘one best way’ but because of the
adoption, recombination and rejection of
practices fuelled by rivalry.

Cantwell Analysis of 2000 UK Shows that Multinational corporations’ R&D

and patent data. Regions personnel are dominated by the South East

lammarino (75,000) while the next major region the North

West only had (22,000) R&D personnel. Shows
that R&D expenditure in the South East also
dominates (5,800m ECU) nearest rival is the
North West (1,700m ECU). Likewise patent
applications similarly dominate.

Kitching Survey of small | 1999 Stuttgart Show that limited networking between small-

and mechanical (Germany), | business owners and training providers in South

Blackburn engineering Aarhus London can be explained by a lack of
firms. (Denmark), | embeddedness of UK small engineering firms in

and South | the institutional framework supporting business.

London The absence of a critical mass of engineering

(England) | businesses, the limited experiences of business
owners and the weak business-support network
in South London are mutually reinforcing.

Keeble, Survey of 100 1998 Cambridge | Demonstrates that technology-based firms have

Lawson technology and Oxford | strong international networks and that these

Lawton- intensive small networks complement above average local

Smith firms. networking behaviour. High-technology firms

Moore and collaborative behaviour (over 50%) compares to

Wilkinson low technology (29%) and they grow faster

relatively.

The evidence on local support and the local embeddedness of networking in the UK is reasonably extensive when
compared with evidence on other themes. It shows that certain industries in the UK such as the advertising industry
have had significant success as a consequence of innovation within networks. The evidence confirms the role of
the formal support infrastructure for promoting and establishing networking behaviour; although some of the data
show that it has not been particularly successful at supporting informal networking activity.

The evidence on the role of the business support infrastructure and regional factors are considered in some detail
in the following sections of the report.
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8.10.1 Business Support Infrastructure

Smallbone, North and Leigh (1992) investigate the business support infrastructure and its impact on networking
between businesses. The study explored the development of a panel of firms from 1979-1990 in 8 manufacturing
sectors; interviews were carried out with 306 firms. Work has also been carried out by Bennett and McGoshan
(1993).

55% of firms had received some substantial form of external assistance; paid consultants were the main form used
(52%) while 17% received help from banks (Smallbone et al. 1991).

Trade associations (8%) had a relatively low use, while 219% of firms had received assistance from public agencies
(Smallbone et al. 19971).

The study highlighted the case for strengthening support networks. 25% of firms were able to point to examples
of problems where external assistance would have been useful but was not available (Smallbone et al. 1991;
Bennett and McGoshan, 1993).

Likewise Atkinson’s (1994) study of 3,289 firms in Cornwell, Shrewsbury, Brighton, Manchester, Newport and Slough
shows that that formal and informal support networks are used extensively by small firms when seeking information
about employment-related concemns.

The importance of local business-to-business networks for business support in the UK is also highlighted by Gibb
(1993) in his review of policy support for small businesses. The author places particular emphasis on networking
between small businesses themselves and between the agencies supporting them and illustrates the UK's relative
poor performance in this area.

Bennett and McGoshan (1993) examine national surveys conducted with 84 Chambers of Commerce and 244
enterprise agencies and suggest the gaps include:

An uneven distribution of support agents reflecting a wide range in the quality of support networks.
Considerable overlap between agents in the delivery of services whilst leaving strategic gaps.

The studies show that in the UK the public sector support infrastructure under-represents certain firms (especially
those employing less than 10 employees) in networks and that the role of banks and accountants is essential
because they act as a node of entry into some business-to-business networks.

Kitching and Blackburn (1999), for example, study small mechanical engineering firms in Stuttgart (Germany),
Aarhus (Denmark), and South London (England) and show that the limited networking between small-business
owners and training providers in South London can be explained by a lack of embeddedness of UK small
engineering firms in the institutional framework supporting business. The absence of a critical mass of engineering
businesses, the limited experiences of business owners and the weak business-support network in South London
are mutually reinforcing.

In general the evidence on the formal business support infrastructure highlighted here is perhaps too out-of-date to
draw any general conclusions on business support in 2003. A number of major changes have occurred including
the foundation of the Small Business Service and the dissolution of TECs since these studies were undertaken. One
point that can be made on the data is that business support in the UK has generally underperformed in the creation
and support of informal networks and it could do more in this regard.
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8.10.2 Business Links - Personal Business Advisers

Despite the lack of success within the business support organisations when trying to promote informal networking
the base on which Business Links work is encouraging. For example, Sear and Agar (1996) review the role of
Personal Business Advisers (PBAs) and their links to small firms via networks. The study undertook a postal survey
to 333 PBAs in the UK and shows:

Each Business Link office employed approximately 5.9 PBAs, 63% were full-time and 72% had experience of
running their own company.

A PBA has on average 62 businesses in their portfolio about one third of these are active at any time.

PBA clients often came through networks via direct contact with businesses, from referrals but only one in five came
from proactive targeting.

The study illustrates the important role that PBAs might play in brokerage of introductions between businesses as
intermediaries between existing firms in their portfolio; especially where they themselves network with other PBAs.
Based on the existing work of PBAs Business Links could play a greater role assisting informal networking between
businesses already working with them.

With the strengthening role of RDAs in the innovation and networking infrastructure some focus on regions seems
appropriate.

8.10.3 The Performance of Regions

The UK's disparity in regional economic performance featured strongly in Michael Porter's report on UK
competitiveness. He illustrated that the persistence of prosperity differentials across the UK indicated a failure to
overcome the differences in the quality of the business environment across regions. The data in Table 8.17 confirms
this perception. In terms of networking it appears that UK regions differ substantially and this can in part be
explained by the effectiveness of networking infrastructures in regions and the part played by larger firms including
the value of foreign inward investment.

Cantwell (1989; and Cantwell and lammarino, 2000), for example, shows that the effects of foreign inward
investment is positive at both the national and regional level but also shows it is dominated in the UK by one region.
Table 8.18 shows the share of US patents attributable to research in UK regions and shows the important place of
foreign firms in the South East.

Table 8.20: Share of US patents attributable to research in UK regions, as a per cent of UK total 1969-1995 -
Cantwell (1998)

REGION UK Firms Foreign Firms Total
North 4.0 2.3 3.4
Yorkshire and Humberside 4.4 3.9 4.3
East Midlands 6.3 4.5 5.7
East Anglia 1.5 53 2.7
South East 402 60.8 471
South West 57 4.2 52
West Midlands 16.4 3.6 12.1
North West 17.0 7.8 13.9
Wales 2.4 3.4 2.7
Scotland 2.0 4.0 2.7
Northern Ireland 0.1 03 0.1
Total UK (absolute nos.) 23404 11815 35219
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Cantwell and lammarino (2000) examine the regional differentials affecting the networking infrastructure much
further and find considerable disparities. For example:

Multinational R&D expenditure is dominated by the South East which is 3.4 times the nearest other UK region (North
West).

Multinational R&D personnel are dominated in the South East which is 3.5 times the nearest other UK region (North
West).

UK Government spend on research grants in higher education institutions by region (1994-1997) also indicates the
dominance of the South East (39.9%) which is 3.2 times the nearest other UK region (Scotland).

Based on this data and further detailed statistical analysis Cantwell and lammarino (2000) concluded, in agreement
with Porter, that UK policy needed to be rebalanced if strong regional concentration on the South East was not to
be compounded further. They conclude that UK policy needs to:

Adjust regional and industrial policies to develop and improve local technological competence.
Attract and retain development efforts that contribute to locally specific innovation.

Create strategies that diffuse knowledge and innovation from the centre of strength (the South East) to other regions
of the UK.

Create a more even distribution of publicly funded research and development across regions.

Love and Roper (2001) provide further evidence of problems for some UK regions. They show that structural
weaknesses in regions particularly a preponderance of low value added industry and low productivity small firms are
likely to lead to a low level of R&D, networking and technology transfer activity. Unfortunately these circumstances
lead to low innovative activity and consequently limit the growth potential of firms preventing regional firms from
creating positive local spillovers. Based on their study and that of Cantwell and lammarino (2000) many UK regions
have already entered a downward spiral that is difficult for them to recover from.

From the UK evidence on regional disparities and business support the evidence in this review supports the
proposed shift of economic development to the RDAs. In certain regions there may be a need to continue to
develop regional strategies for inward investment, strategies for retaining talent through entrepreneurial activity and
policies for building more effective regional network infrastructures. Based on this review these appear to be three
of the most effective areas for regional policy where it is seeking to build sustainable patterns of innovation through
networking.

The evidence from the UK regarding networking and innovation has been fully presented. In the following sections
the study will explore some comparisons with Germany and the US.

8.11 UK Compared to Germany

Most of the research on the relationship between innovation and networking in Germany emphasises regional
patterns of networking and innovation highlighting the federated nature of Germany in institutional terms and hence
an emphasis on the development of distinctive regional policy which supports this. Baden in the Necker- Alb region
of Germany is considered to be the most innovative and prosperous region in Germany and a number of studies
have aimed to compare the networking relationships of firms in Baden with those in other regions of the country. A
summary of the studies and major findings are shown in Table 8.19".

° Eight key papers of the eleven are reviewed in the summary
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Table 8.21: A Summary of Studies on Business-to-Business Networks in Germany

Authors Date Regions | N Summary

Ritter and 2003 All 308 | Network competence Le the ability to manage network

Gemunden relationships and technological competence has a positive
impact on innovation success but no distinctions made
between intra and interregional networking activity.

Streb 2002 All N/A German government encouraged cartelization and mergers
following the 2nd world war, which were not limited to firms
in the same industry. Chemical firms formed the integrated
I.G. Farben concern that was important for the successful
development of the plastics industry. Germany’s distinctive
background is considered to have led to an above average
propensity to share innovative information with customers
and competitors.

Love and 2001 East and | 1300 | Comparisons made with Ireland and the UK. The study

Roper West found that firms investment in R&D, technology transfer and

Germany networking was only weakly conditioned by the regional
operating environment.

Zeller 2001 Munich, N/A Federal state measures created gene centres in Berlin,

Rhineland, Heidelberg, Cologne/Munich. The BioRegio Competition

Hamburg organised by the Federal Ministry for Education, Science,
Research and Technology promoted and reinforced regional
efforts to develop distinctive profiles in the biotech sector. All
of the regions are highly innovative. Notably however, the
most successful biotech firm was located in Hamburg
where there was only relatively modest biotech
development. Clustering was considered necessary for the
transfer of tacit knowledge.

Fritsch 2001 Baden, 1301 | The link between networking and the performance of

Hanover, | SMEs | regional innovation systems is unclear. Propensity to

Lower network related to the number of small firms (<200 ee’s)

Saxony in a region but this does not equate to innovation success.
Being spatially proximate to public research institutes and
non-vertically integrated firms is particularly important for
innovation.

Sternberg 1999 Baden, 1301 | Baden is distinctive in that it has a good R&D infrastructure.

Saxony, SMEs | Small firms rely more on intraregional linkages whereas

Lower large firms rely more on interregional linkages. Personal

Saxony contacts with research institutes were considered be very
valuable linkages on an intraregional basis.

Grotz and 1997 Aachen 155 The majority of important weak ties and innovation-

Braun Necker-Alb | SMEs | orientated linkages are based on traditional supplier-

Luneburg- customer relationships. Intraregional exchange of

Celles information focuses on business rather than technological
matters. Interregional linkages were more important for
technology-orientated information particularly with research
institutes.

Gemunden 1996 All 321 | Many different patterns of networking relationships with

et al successful high tech firms. It is the synergy of supplier and

customer interaction that makes product innovation
successful. Universities play an important role too. Process
innovations success relies upon intensive interaction with
universities and consultants.
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This research suggests that German policy measures aimed at developing distinctive regional innovation systems has
had a very mixed impact on promoting the development of intraregional linkages for innovation; interregional
linkages appeared to be equally important for innovation. Table 8.20 shows data on innovation and networking that
compares the UK and Germany. The data show that the UK has marginally lower proportion of firms that undertake
product innovations when compared to Germany but that these innovators are more active and much more likely
to impact on the diffusion of innovation. Based on the data found by this review there is little or no evidence to
justify the view that German industry is more effective at developing and using networks for the purposes of
Innovation.

Table 8.22: Innovation, Networking and Technology Transfer Indicators a Comparison of the UK and Germany —
Adapted from Love and Roper (2001)

Nature of Indicator UK Germany
Number of firms in survey (No.) 1133 1186
Product innovators (%) 63.4% 71.4%
INNOVATORS ONLY

Number of product changes (No.) 25.7 23.0
Sales of new/improved products (%) 52.8% 51.5%
R&D intensity (%) 4.0 4.1
Technology transfer intensity (%) 9.3 3.4
Networking intensity (%) 11.1 11.7
Innovation intensity (No. per 100) 0.429 0.201

Obviously UK regional policy is not as well developed as in Germany but these studies suggest that this is perhaps
not the most appropriate strategy to adopt. What is distinctive about the German context is firms' propensity to
collaborate both formally and informally through interpersonal relationships with research institutes for innovation.
This activity appears to be far better developed in Germany compared to the UK (see Section 8.4).

8.12 UK Compared to the USA

Whilst there appears to be a significant number of studies focusing on innovation and networking in the US there is
a lack of consistency across these studies. The papers have been conducted across sectors and regions of the US
without much linkage between themes. Some of the evidence points out that in the US much of the support
infrastructure is being developed piecemeal by industry groups and city and state governments (Kasarda and
Rondinelli, 1998). Often government and industry investments are uncoordinated and the research findings reflect
this. Silicon Valley is typically cited as a region characterized by networking resulting in high levels of innovation. The
review found only two articles on the networking activity in Silicon Valley that are rather dated (Hobday, 1994,
Saxenian, 1990). Both of these studies suggest that the region lacks complementary assets and a supporting
infrastructure to leverage innovation in the growth and maturity stages of business development.

A distinctive feature of venture capital networks in the US when compared to the UK may be their joint investments
in portfolio companies that encourage greater learing for firms within the network; more investment in
entrepreneurial firms and more direct business support (Bygrave, 1988, Bygrave, 1987).
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Table 8.23: Summary of Studies on Business-to-Business Networks in the US

technology based firms
using 3 empirical
databases.

Authors Date | Evidence Base Summary

Bee 2003 | Explores concentrations of | Finds that different concentrations are based on urban
patents in metropolitan areas.
areas, exploring the
geographic concentration
of technology.

Liao and 2003 | Uses data from Panel Results suggest that technology-based entrepreneurs

Welsch Study of Entrepreneurial benefit more from the freer and greater exchange of
Dynamics (PSED). non-redundant information. Non-technology-based
National panel study of entrepreneurs benefit more from the extensiveness of
US business start-ups. social networks.

Soh and 2003 | Based on 150 firms and They find that incumbents who are early advocates of

Roberts 319 dlliances in the US standards in complex technological environments are
data communications more likely to survive via alliances.
industry from 1985 to
1996.

Kadama 2002 | Examines the NTT This innovation community has created a new market
Phoenix a strategic known as Interactive Video Communication and has
alliance between US been doing much to promote it. This paper examines
and Japanese the world's largest multipoint connection video
companies. multimedia businesses.

Nooteboom | 2000 | Compares the US and Concludes that the US is more flexible and market
German network oriented and Germany is more oriented towards inter-
infrastructures. organizational networks.

Carayannis, | 2000 | Uses a survey of Empirical research findings identified key issues that

Kassicieh embryonic firms in the are salient to small-firm/large-firm, technology-driven

and Southwestern US to strategic alliances formed for seed capital investment

Radosevich examine the PUIPOSES.
characteristics of
partnerships.

Almeida 1999 | Examines patent citations | It is found that knowledge localization is specific to only

and Kogut from semiconductor certain regions and that the degree of localization
innovations in Silicon varies across regions. It is shown empirically that the
Vvalley. inter-firm mobility of engineers influences the local

transfer of knowledge.

Walcott 1999 | The relation between Lack of a key networking individual or mediating
biomedical firms and organisation critically retards development of this
their metropolitan region | potential growth engine.
location in Atlanta,

Georgia, is examined.

Kasarda 1998 | A case study of Global Identifies the components of the logistical support

and TransPark experiment in system that are needed to stimulate agile

Rondinelli North Carolina. manufacturing, describes the reactive approaches of

US industry groups, cities, and government agencies,
and examines the strategic integration of the
components into a unified business support system.

Autio 1997 | Tests a model of new A model is developed and tested that classifies new,

technology-based firms into science-based firms and
engineering-based firms.
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Table 8.24 Cont: Summary of Studies on Business-to-Business Networks in the US

Authors Date | Evidence Base Summary

MacPherson | 1997 | Looks at external A major finding of the paper is that specialized
technical services of New | technical services can support the product development
York State manufacturing | efforts of innovative firms. The empirical results also
firms. The results of a point to significant spatial variations in technical service
spatially and sectorally utilization. Some of these variations reflect different
stratified postal survey of | supply and accessibility conditions among the state’s
more than 400 major regions and urban centres.
manufacturing firms.

Ragatz, 1997 | Studies 60 member The study identifies supplier membership on the NPD

Handfield companies from the project team as the greatest differentiator between

and Michigan State University | most and least successful integration efforts. Although

Scannell Global Procurement and | respondents reported only moderate use of shared
Supply Chain Electronic education and training, the study cites this
Benchmarking Network. management factor as another significant differentiator

between most and least successful efforts.

Cooke 1996 | Examines innovation The major findings are that business networking is an
systems in Pennsylvania. effective way of increasing company turnover; that not-

for-profit organizations are excellent for setting up
networks because they are trusted, and that innovation
networks are perhaps the most difficult.

Pellerin 1995 | Case study of the Concludes that National Centres of collaboration have
National Centre for major impact on regional innovation.

Manufacturing Sciences.

Tidd 1995 | Examines the US home Finds that European firms tend to be more narrowly
automation industry as focused than American and Japanese firms. Japanese
an example of the firms typically participate in open networks and
challenges involved in overlapping consortia, which gives them an edge in the
the development of home automation industry.
complex product
systems.

Bolton, 1994 | Explores 46 new semi- Compares kinyu keiretsu type of relational contracting

Malmrose conductor firms in US between firms of unequal size and power in vertically

and Ouchi and 27 Japanese firms. related industries and compares contractual relations

between the US and Japan. Finds that Japanese
supplier ties work more effectively.

Hara and 1994 | Examines case study of The study concludes 1. International strategic alliances

Toshihiro an international strategic | between small firms can be more symmetric than
alliance between the those between large and small firms. 2. Even if
technology-based national cultures are starkly different, there are
companies of Kinei in common features that characterize technology-based
Japan and 3 companies businesses regardless of their country of origin.
in Silicon Valley.

Hobday 1994 | Examines network An analysis is undertaken to show that the Silicon

relationships in Silicon
Valley.

Valley network is incapable of realizing the main
rewards from its innovations. Although the dynamic
network may be appropriate for the early stage of the
product life cycle, it lacks the necessary complementary
assets to secure the profits generated during the
growth and maturity stage.
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Table 8.25 Cont: Summary of Studies on Business-to-Business Networks in the US

Authors Date | Evidence Base Summary
Harrison 1992 | Examines postal survey UK investors also receive more information on and
and Mason and interviews seriously consider more investment opportunities than
comparing the US investors, but they do not make any more
investment behaviour of investments than their US counterparts. Overall, in
UK and US informal comparison to the US market, the UK venture capital
investors. market appears to operate less effectively, thereby
reducing its potential contribution to venture financing.
Saxenian 1990 | Looks at case studies of Examines partnerships with customers and suppliers in
Cypress Semiconductor, order to monitor changing markets Finds that the
Integrated Device Silicon Valley economy remains vulnerable because
Technology (1DT), and firms have yet to recognize the social basis of their
Weitek. dynamism and create local institutions allowing them
to respond systematically to shared challenges.
Bygrave 1988 | Sample of venture The findings suggest that: 1. Links to other venture
capital portfolio capital firms are extremely valuable, 2. Entrepreneurs
companies taken from should submit proposals for funding to a limited
Venture Economics. number of firms.
Florida and 1988 | Examines finance- Technology-oriented complexes contain large
Kenney oriented complexes proportions of limited partnerships, favour local
(New York and Chicago). | investment, and attract venture capital from other
Technology-oriented areas. Enormous incentives for venture capital firms to
complexes (San locate in established technology centres are created
Francisco-Silicon Valley). there by a high concentration of good deals.
Hybrids (Boston,
Minneapolis, Connecticut
and Texas).
Harr, Star 1988 | Survey of 320 investors Finds that the referral network of informal investors is
and in 17 US states. composed mainly of friends and business colleagues.
MacMillan
Bygrave 1987 | Survey of 464 Venture Factors that influence degrees of networking include
Capital Firms and 1501 the innovativeness, technology, stage, and industry of
portfolio companies. the portfolio company. The top 61 venture capital firms
were found to have extensive networks.
Fusfeld and | 1987 | Analyses collaborative It is argued that collaborative research in the US
Haklisch R&D. continues to complement, and not replace or diminish,
the competitive activity and independence of
participating companies. Now more than ever,
companies. Collaborative activity also has stimulated
graduate activity at universities.
Birley 1985 | A study of entrepreneurs | Finds that the choice of networks during the start-up
in St. Joseph County, process is key in understanding the nature of the
Indiana. subsequent firm. The entrepreneur is likely to recreate
the elements of previous employment when using only
business contacts and family, but in an efficient
network, the system diagnoses needs and provides the
necessary information and advice.
Leonard- 1984 | Examines personal Concludes Swedish entrepreneurs use less personal
Barton networks in Sweden and | contacts as a source of business information than

Boston, Massachusetts.

Americans.
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Significantly the US Congress passed the National Cooperative Research Act in 1984 and the US government began
to sanction joint R&D - if participants independently produced and sold the results. They did this through Cooperative
Research and Development Agreements, known government-wide as CRADAs. A CRADA is a government
agreement to co-operate on research with an industry partner by contributing any kind of resource (expertise,
equipment, technology) except money. Under a CRADA, the government research partner can give a private-sector
partner intellectual property rights and exclusive patent licensing. Another model for collaborative research is the
Small Business Innovative Research grant. The National Technology Transfer Centre is also the hub of a national
network established to link private-sector companies with federal labs to turn research results into commercial
technology. In line with this government policy national centres of cooperation have also been set up across the US
that seem effective at promoting networking specifically for product innovation (Pellerin, 1995).

The evidence from the US shows that federal and state governments have invested heavily in networking
infrastructure and many of these developments have had discernable impact on innovation. It is recommended that
further primary research be commissioned to explore these developments in more detail.

Section 8 in Summary
The UK evidence base on business-to-business networks and innovation, while adequate for the purposes of the
review, requires considerable further effort.

UK firms appear to have strong network relationships with suppliers and business customers; although there are
variations between sectors.

Within the network infrastructure UK consultancies could play a wider role as ‘match-makers' identifying
opportunities for collaboration between their clients and brokering relationships.

The role of trade conventions in the UK as mechanisms for collaborative innovation could be improved.

Some UK trade associations need to play a more active role encouraging the involvement of small firms in their
activities.

UK associations (both trade and professional) need to be more careful to protect their neutrality as network
intermediaries.

The role of science partners in radical innovation has been confirmed and some current mechanisms (e.g.
placements) were well regarded.

UK venture finance networks appeared to be less well developed than the US. The study found considerable value
in promoting co-investment both in the informal and formal equity finance markets.

The UK needs to continue and expand its regional incubation capacity and improve the amount of networking
activities led from incubators.

The value of existing collaborative programmes (SMART; TCS; PhD CASE) in the UK was demonstrated.

The network relationships between UK firms tended to be intermittent and driven by short-term decision-making
undermining the stable relationships required for innovation.

Formal business support has been shown to be important for encouraging networks; however, in the UK it could do
more to promote informal networks.

The study confirms that large disparities between regions in the UK and the effectiveness of their network
infrastructure should be of concern.

There is no evidence that German firms perform better than their UK counter-parts when using networks to innovate.

To conclude the evidence in Section 8 on the networking capacity of UK firms and the UK’s networking infrastructure
the following policy and research recommendations are made. In Section 9 the final conclusions on networking and
innovation in the UK will be presented and policy recommendations and research priorities suggested.
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8.13 Stage 3: Policy and Research Recommendations

Promoting Innovation through Networks 3 — Policy Recommendations

Policy Recommendations:

The evidence suggests that UK technology intensive firms that network internationally make above average
contributions to local innovation networks. Support for these firms via Business Links on: foreign language
skills; for foreign research collaboration and marketing visits, and, active promotion within local networks may
benefit local innovation propensity.

Supply networks are essential for innovation. Targeted assistance on priority industries and collaborations
between firms in these networks on ‘problem-based’ projects may have valuable impacts on innovation.

In some industries larger firms have used collaboration as a way of reducing their own R&D expenditure
through acquisition; this has proven to have a damaging effect on the success rate of innovations. General
UK strategies to improve R&D investment in firms should continue and be expanded.

UK trade and professional associations act as important intermediaries in networks where their neutrality is
essential. Government could consult with associations with the purpose of encouraging improvements to
their codes of practices, which emphasise their neutrality and networking role.

The value of TCS and other schemes to promote partnerships between science and industry has been
confirmed. These should be continued and expanded for example by sponsoring secondments.

Relationships between science and industry have been proven to be beneficial for firms but there is relatively
low awareness amongst businesses. Some effort should be made to promote the value of network
relationships with science partners perhaps through a promotional campaign.

Local networks around incubators in the UK are underdeveloped. The development of a grant scheme or
other mechanism to assist the development of business-to-business venture clubs focused on existing
incubators would be advantageous.

The evidence base suggests that the UK needs to continue and expand its investment in incubation space.

Existing schemes for collaboration (TCS) in R&D between science and industry have been successful. Further
schemes based on the same principles could be applied to small firm-large firm collaborations.

The corporate venturing tax credit could be expanded and be more widely promoted. Other schemes to
promote corporate venturing could be developed e.g. building on the work of the DTl’s Corporate Venturing
UK initiative and assisting the development of Corporate Venture Capital Organisations (for example, Adobe
Ventures).

Facilitating Innovation through Networks 3 — Research Recommendations

Research Recommendations:

Overall more research is required on networking and innovation in the UK the evidence base is very limited
and major aspects of the subject have little or no UK coverage.

More sector-focused studies on the role of different partners in networks would be useful. Currently studies
are dominated by a focus on high technology industries. There is little or no UK focus on service and primary
industries and only moderate study on manufacturing.

The role of third parties as intermediaries in networks has been confirmed. There is too little coverage of the
subject in the UK. More focus needs to be given to all areas including: consultants, professional associations;
trade associations, and, Chambers of Commerce. Within this work some focus could be given to power, trust
and neutrality as these emerge as important issues.

The evidence base on cooperation in venture finance networks was insufficient to draw any conclusions it Is,
however, important for the effectiveness of the investment infrastructure. Further work needs to focus on
syndicated and co-investment within the UK business angel and venture capital markets.

The role of large firm-small firm relationships for innovation needs more work. There are many forms of
relationship (see Table 42) and each needs detailed consideration.

Although it is conceivable that this review has missed studies, it found no work specifically focusing on why
networks fail that had a UK focus. Clearly this should be addressed.

Likewise the comparative evidence base on this subject between UK regions should be expanded.
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9 Policy/Research Implications and Conclusions

9.1 Conclusions

This systematic review has been undertaken over an eight-week period; it has identified 628 relevant papers and
reviewed 174 of them and has shown the key implications for networking in the UK. The empirical evidence on
which this review is based should be considered comprehensive but not exhaustive.

The evidence derived from the review is considered to be fairly limited, covering a large number of subjects, in many
disciplines. There is not a critical mass of research in any given area. The study of networking and innovation was
identified as being overly weighted toward the high technology industries with only limited focus on other areas like
manufacturing and service industries.

The evidence confirms that networks and networking amongst firms plays a pivotal role in innovation and that this
has become more relevant as technologies have become more complex. Networking should not be viewed as a
panacea for innovation, however, as there are many other factors that contribute to innovation performance (e.g.
R&D investment). In Section 6 the review concludes that network forms are dynamic and can be complex. There
is little evidence to explain which forms of network most contribute to innovation. It was highlighted that the use of
networks was crucially important during venture creation and for small growing firms. When examining the formation
of networks this study concludes that there are many factors that promote and prevent their formation and that the
UK Government plays an important role creating institutional mechanisms that support the development of network
infrastructures.

In Section 7 the study analyses in detail the AIM model (Figure 1) exploring different aspects that contribute to
network performance and innovation. The review concludes:

Firms' informal and formal relationships with multiple diverse organisations have a positive impact on innovation and
performance.

The integration of suppliers, co-suppliers and distributors in innovation projects has a positive impact on the
productivity of individual firms and the likeness that the innovation will succeed.

Third parties, science partners and institutional mechanisms (e.g. incubators) play an important role by creating a
network infrastructure and can act as neutral network brokers between firms.

That effective venture finance networks can enable better opportunities of commercial success when firms innovate.

Firms need to actively manage network relationships and what they gain from such relationships depends on their
prior experience and network management competencies.

There are many different forms of network configuration and these differ depending on the form of innovation,
industry and the purpose of the network. Some networks can prevent innovation and be anti-competitive.

Networks fail for a variety of reasons — government intervention can act as both a positive and negative force
affecting the sustainability of particular networks and network infrastructures.

That personal and informal relations often drive the effectiveness of networking between firms.
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Following analysis of the key evidence on networks and how networking can lead to innovation the review used the
AIM model to explore the evidence on the UK. Similar to the general evidence, data for the UK was limited and
spread across a number of subjects. The review is consequently cautious when drawing conclusions. Conclusions
from Section 8 were:

UK firms appear to have strong network relationships with suppliers and business customers, although there are
variations between sectors.

The role of trade conventions in the UK as mechanisms for collaborative innovation could be improved.

Some UK trade associations need to play a more active role encouraging the involvement of small firms in their
activities.

UK associations (both trade and professional) need to be more careful to protect their neutrality as network
intermediaries.

The role of science partners in radical innovation has been confirmed and some current mechanisms (e.g.
placements) were well regarded and had worked.

UK venture finance networks appeared to be less well developed than the US. The study found considerable value
in promoting co-investment both in the informal and formal equity finance markets.

The UK needs to continue and expand its regional incubation capacity and improve the amount of networking
activities led from incubators.

The value of existing collaborative programmes (SMART; TCS; PhD CASE) in the UK was found to be beneficial for
innovation.

The network relationships between UK firms tended to be intermittent and driven by short-term decision-making
undermining the stable relationships required for innovation.

Formal business support has been shown to be important for encouraging networks; however, the UK could do
more to promote informal networks within the business support mechanisms.

The study confirms that large disparities between regions in the UK and the effectiveness of their network
infrastructure should be of concern.

There is no evidence that German firms perform better than their UK counter-parts when using networks to innovate.

Based on the conclusions of this report it can be demonstrated that the UK's performance in networking for
innovation is quite strong. In the key areas linked to innovation, such as, supplier and customer engagement and
links with science partners the UK performs strongly. In other areas, for example, the networking infrastructures and
firms" management of networks there is some cause for concern. In the UK we need to help firms learn how to
leverage networks more effectively and encourage the development of longer term more stable relationships
between firms. Our networking infrastructure requires more neutral intermediaries. The network infrastructure whilst
operating adequately has limited impact in promoting networking and innovation because of insufficient scale.

Overall in the UK we do a lot of networking, perhaps we don't do enough to capitalise on it and our general
infrastructure is not quite adequate to support it.

The following policy recommendations are designed to explain how the UK might improve its networking
infrastructure.
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9.2 Policy Recommendations

In Sections 6, 7 and 8 policy recommendations have been made as they relate to particular sections. This has been
undertaken as a brainstorming exercise without any reflection of the cost or appropriateness to the UK's current
innovation policy. Given that implementation of any policy has an associated cost in this section we list the policy

recommendations identified and prioritise them according to criteria.

The criteria used are cost; degree of

intervention; appropriateness to current UK policy and likely level of impact if implemented. The conclusion of this

analysis is presented in Table 9.1.

Table 9.1: Analysis of the Policy Recommendations

Policy Recommendation Cost Degree of Appropriateness Level of
Intervention  to Policy Impact

The DT should have a national policy

on networking Very Low Very Low High High

Provide seed funding for business clubs,

venture networks and conventions Low Medium Medium Medium

*Create R&D tax credits for collaborative

projects High Low High High

Existing barriers to the formation of new

networks should be audited Low Low Medium Low

*Create exchange brokers to assist

peer-to-peer exchanges between firms Medium Medium Medium High

Promote the development of ‘networks

of networks’ cross industry and sector

networks Medium High Medium High

Create networks for start-ups in deprived

areas that bring in important economic

actors (e.g. Venture Capitalists) Medium High Very High Medium

Undertake a promotion campaign

illustrating to firms the value of working

with science partners High Low Low Medium

Create policy interventions to encourage

firms to involve supplier representatives in

R&D teams Medium Very High Medium Very High

Support the development of industry forums

for customer involvement in innovation

projects High High Medium Very High

Ask the RDASs to create a strategy to

develop their region’s network infrastructure Very Low Very Low Medium Medium

Establish more network intermediaries

in Universities and Colleges Medium Low Medium High

*Create tax incentives for co-investment

by Business Angels and Venture Capitalists ~ High Low High High

*Create industry focused national and

regional centres for collaboration Very High High Very High Very High

Use UK Ministries current R&D spend to

create national centres for collaboration Very High High High Very High

Assess Intellectual Property laws with

reference to collaborative innovation Very Low Very Low Low Low
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Table 9.2 Continued: Analysis of the Policy Recommendations

Policy Recommendation Cost Degree of Appropriateness  Level of
Intervention to Policy Impact

Ensure competition laws remain strongly
enforced where networks act in an anti-
competitive way Low Medium Very High High

Support UK technology firms that work
internationally Medium Medium Medium Medium

Retain and expand current collaborative
programmes (TCS/SMART) Medium Low High High

*Create targeted assistance on the supply
chains of particular industries funding
‘problem-based’ collaborative projects High High Medium Very High

Continue strategies promoting R&D
investment in UK firms Low Low High High

Consult with Trade and Professional

Associations to encourage the

development of a code of practice

supporting neutrality and networking Very Low Medium Very Low Medium

Continue and expand incubation space Very High Medium Very High Very High

Offer funding for wider local business
networks to be created in existing incubators Medium Medium High High

Assist the development of Corporate
Venture Capital Funds High High High Very High

Based on this analysis if the review were forced to choose five options on a limited budget the following approach
would be taken. They are considered to have the greatest impact on UK networking and innovation effectiveness
if no other options are allowed.

The review would establish six major centres and regional satellites for national and regional commercial
collaboration in particular priority industries with a significant public sector investment, and matched by the private
sector, focusing on for example: biotechnology; nanotechnology; manufacturing sciences; computer sciences;
environmental industries and space/defence industries. From these centres it would fund collaborative projects
based on particular technical problems that engage industry suppliers and other participants. In addition to these
centres it would seek to promote collaborative behaviour by introducing R&D tax credits and other tax incentives that
promote collaborative innovation projects and tax incentives for co-investment within financial networks. Finally, it
would support informal networking by creating exchange brokers across the UK promoting and facilitating peer-to-
peer exchanges between individuals from a range of contexts (including public, private and voluntary sectors).
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9.3 Research Implications

In Sections 6, 7 and 8 a large number of research recommendations were identified and these are highlighted
below. Overall more research is required on networking and innovation in the UK the evidence base is very limited
and major aspects of the subject have little or no UK evidence. Likewise comparative studies between industries in
the UK and between countries need to be conducted urgently.

There is only limited coverage of the impact networking has on process driven innovation and on organisational
innovation.  Future research could seek to explore this relationship by focusing on the different network
configurations when new processes are developed and implemented and by exploring how social networks impact
on the adoption of new practices.

Work drawing on existing concepts of regional systems in economic geography could be reviewed systematically to
provide valuable policy insights for Regional Development Agencies.

There appears to be a need for further research on how networks promote the diffusion of innovation, particularly
in the UK context focusing on different forms of innovation.

There are few studies focusing on the dynamics of network formation and very few of these are in the UK. Those
studies that exist are beginning to touch on a relatively complex phenomenon. This review would encourage further
research in this domain.

A key feature of networks is their capacity to promote learning and the transfer of tacit knowledge; such informal
networking provides benefits for innovation. Although this has been highlighted more extensive research is needed
to develop further understanding.

Another important gap in the research is the extent to which networking promotes and supports entrepreneurial
endeavour. Such effort can have a direct impact on wealth creation, innovation and productivity improvement.
Consequently, further research in this subject would continue to add value.

The current evidence supports the view that the clash between different behaviours and habits of thought across
industries and between science and industry lead to radical innovation. How this occurs, what facilitates it and the
nature of the impact on innovation has not been explored to any significant degree.

Supply chains play a key role in networks for innovation. The extent to which firms manage these networks has
been investigated but more effort is required to draw together the findings of this work and to identify how such
networks assist different forms of innovation.

Further work in the UK exploring how Multinational companies situated here engage in networking behaviour and
how such engagement leads to local innovation and embeddedness might help explain further the value of inward
investment for innovation.

Management research has illustrated the value of networks for firms, however, more work is required to explain how
firms can manage their networks to promote innovation and how UK firms perform in this regard.

The structure of networks and how different structures contribute to innovation remains particularly unclear. Future
research could explore this relationship in further depth.

Further work exploring the different types and/or typologies of networks with a focus on their innovative qualities
could be beneficial.

More sector-focused studies on the role of different partners in networks would be useful. Currently studies are
dominated by a focus on high technology industries. There is little or no UK focus on service and primary industries
and only moderate study on manufacturing.
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The role of third parties as intermediaries in networks has been confirmed. There is too little coverage of the subject
in the UK. More focus needs to be given to all areas including: consultants; professional associations; trade
associations; and, Chambers of Commerce. Within this work some focus could be given to power, trust and
neutrality as these emerge as an important theme.

The evidence base on cooperation in venture finance networks was insufficient to draw any conclusions it is,
however, important for the effectiveness of the investment infrastructure. Further work needs to focus on syndicated
and co-investment within the UK business angel and venture capital markets.

The role of large firm-small firm relationships for innovation needs more work. There are many forms of relationship
and each needs detailed consideration.

The review found no work specifically focusing on why networks fail that had a UK focus. This should be considered
an urgent priority for future research.

Likewise the comparative evidence base on networking and innovation between UK regions should be expanded.
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activity Luke was the founder of a Venture Network Club for local high growth firms and has assisted a number of
University spinouts including ventures from the engineering and computer sciences departments. Dr Pittaway's
main research foci are entrepreneurial behaviour and enterprise in larger organisations, including corporate
entrepreneurship and corporate venturing. He has several PhD students focusing on issues related to small business
and entrepreneurship and has led a number of research projects. Dr. Pittaway teaches all aspects of
entrepreneurship and is the course leader for the venture planning and franchising courses.

Dr. Maxine Robertson, AIM Advisory Scholar

Dr. Maxine Robertson, Warwick Business School.

Maxine Robertson is a lecturer in Organisational Behaviour at Warwick Business School. She is a core member of
the IKON (Innovation, Knowledge and Organisational Networks) Research Unit based at Warwick Business School.
She is also a principal investigator on a recently jointly funded (ESRC/EPRSC) project ‘The Evolution of Biomedical
Knowledge: Interactive Innovation in the UK and US. Her main research interests include the management of
knowledge workers, interactive innovation and knowledge management and she has published extensively in these
areas. She is also co-author of ‘Managing Knowledge Work, Palgrave, 2002.

Dr. Kamal Munir, AIM Advisory Scholar

Dr. Kamal Munir, Judge Institute of Management, University of Cambridge.

Kamal Munir is a University Lecturer at the University of Cambridge, the Judge Institute of Management. Kamal
completed his PhD at McGill University in 2001. His research interests lie in institutional theory, technology evolution
and product development. Kamal's research has previously been published in journals such as Organization Studies,
Human Relations, Journal of High Technology Management Research, Journal of Engineering and Technology
Management and he has chapters in several books.
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Dr. David Denyer

Dr. David Denyer, Cranfield School of Management.

Dr David Denyer is a Senior Research Fellow in the Advanced Management Research Centre (AMRC) at Cranfield
School of Management. David is a co-investigator on the EPSRC grant 'Developing a methodology for evidence-
informed management knowledge using systematic review' (Cranfield IMRC 19). The aim of this groundbreaking
work is to investigate whether, and to what extent, it is possible to develop and 'evidence-based' approach to
management practice. He is a member of the research methods group of the Evidence Network. This group is
accessed by invite only and has only two representatives from the management community in the UK. It is
recognised to lead thinking on evidenced informed work in the medical and social sciences, and is located at Queen
Mary College and is sponsored by ESRC and the Health Development Agency. David has authored several articles
and has led several seminars on Evidence-based policy and practice, and is a regular speaker at international
conferences.

Prof. Andy Neely, Project Director

Professor Andy Neely, Advance Institute in Management.

Professor Andy Neely is Executive Director of AIM, the Advanced Institute for Management, Chairman of the Centre
for Business Performance at Cranfield School of Management and Managing Director of The Performance Practice.
Previously he has held appointments at Cambridge University, where he was a Fellow of Churchill College,
Nottingham University, where he completed his PhD and British Aerospace. Andy has been researching, teaching
and consulting in the field of business performance measurement and management since the late 1980s and chairs
the PMA, an international network for those interested in the performance measurement and management. He has
authored over 100 books and articles, including “Measuring Business Performance”, published by the Economist and
“The Performance Prism”, published by the Financial Times. He sits on the UK Government's Performance
Information Panel and is widely recognised as one of the world's leading authorities on performance measurement.
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11.2 Keywords used in the review

The following list of keywords captures essential concepts to conduct the review:

Innovat®AND network*

Innovat*AND network*AND
institutional (w) theory OR
actor (w) network OR
social (w) network

Diffusion AND knowledge AND
network*

Innovat*AND network* AND UK

Innovat* AND network* AND
incubators OR clusters
communities (w) practice

Innovat*AND mentors OR
knowledge (w) brokers OR

Innovat* AND network* AND learn*
OR collaborat* OR trust OR
absorptive (w) capacity

Innovat* AND network* AND ties
OR dynamic* OR isomorphism
OR knowledge (w) spill*

Innovat* AND collaborat* OR
partner*

Network* AND innovat* AND fail*

Network* AND product (w)
development OR invent* OR
process (w) change

Network* AND innovat* OR
effect* OR collapse OR
dysfunction OR disintegrate

Other key words for search strings
based on 2400 articles in SCI:

Complexity; embeddedness;
entrepreneur®; knowledge, policy;
research (w) development;
social (w) capital

Relation*; co-operation;
agglomeration; alliance*;
proximity; intermediary;
Interaction

11.3 Electronic Databases

The following databases were assessed for relevance and were selected for use in the study;

DATABASE Areas

Specifics

Comments

ABI — Proquest

This database includes

details on virtually every aspect
of business and management
Coverage: from 1971

(?) as a right hand
truncator only. To
retrieve words with
the same root

(*) in place of
characters

Some full text
available.

Guided search mode
is preferable.

Science direct

Experimental Sciences as

well as Social Science. Coverage:

from 1994

() to find a root word
(*) to replace characters
—one for each caracter

Web of Science
(Social Citation Index)

More than 5,700 major journals
across 164 scientific disciplines.

- word* for all endings
- sul*ur for alternative
spelling Organi?ation to
search both spellings

SAME for search for
words in the same
sentence () for
combining operators
No full text
availability. Cited
references
functionality
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11.4 The Selection of studies

11.4.1 Exclusion criteria

Once a database has returned a list of results, the researcher manually selects the papers to include in the final list
of papers to be reviewed according to the following criteria:

No. Criteria Reason for exclusion
I Pre-1980 With very few exceptions contributions to
networking theory started to be published after 1980.
2 Neural networks These are not inter-organizational networks.
3 Network externalities These are not inter-organizational networks.
4 Network effects These are not inter-organizational networks.
5 Information systems Exclude many articles on networking that focus on how

IT systems are linked together.

6 Information technology Exclude many articles on networking that focus on how
IT systems are linked together.

7 Compatibility Exclude many articles on networking that focus on how
IT systems are linked together.

Additional automatic search strings:

Exclusion Terms

AND NOT information technology

AND NOT information technology OR information systems

AND NOT information technology OR information systems OR neural networks

AND NOT information technology OR information systems OR neural networks OR Internet

AND NOT information technology OR information systems OR neural networks OR Internet
innovat? AND network? AND fail? OR collapse OR dysfunction OR disintegrate
innovat? AND network? AND incubat? OR cluster?

innovat? AND mentor? OR knowledge brokers OR communities (w) practice
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11.4.2 Inclusion Criteria

Once a database has returned a list of results, the researcher manually selects the papers to include in the final list
of papers to be reviewed according to the following criteria:

N Criteria Reason for inclusion
1 Theoretical papers — internal/  Provide the working assumptions to be used in the report.
external validity
Working papers Ensure coverage the most current research.
All sectors Examine how networking activities differ between sectors in the UK.
4 US/ Scandinavia/ France/ Ensure cross country comparisons.
Germany/UK/ Japan
5 Quantitative and qualitative Capture all empirical evidence.
empirical studies
6 Business to business networks — Focus on relationships between private sector organisations. Public

sector will be included where they act as brokers in business to
business networks.
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11.5

Studies quality assessment criteria

The following table details the assessment criteria applied to the relevant studies:

Quality assessment criteria

Element Level
0- Absence I- Low 2 — Medium 3 - High Not
applicable
1. Theory The article does ~ Poor awareness  Basic Deep and broad s element is
robustness not provide of existing understanding knowledge of not applicable
enough literature and of the issues relevant to the
information to debates. around the topic  literature and document or
assess this Under or over being discussed  theory relevant study
criterion referenced The theory for addressing
Low validity of weakly is related  the research
theory to data Good relation
theory-data
2. Implication  The article does  Very difficult to There is a Significant This element
for practise not provide implement the potential for benefit may be is not
enough concepts and implementing obtained if the applicable to
information to ideas presented.  the proposed ideas being the document
assess this Not relevant for ~  ideas, with discussed are or study
criterion practitio-ners or -~ minor revisions put into practice.
professionals or adjustments
3. The article does ~ Data inaccuracy ~ Data is related Data strongly This element
Methodology.  not provide and not related  to the supports is not
Data enough to theory. arguments, arguments. applicable to
supporting information to Flawed research  though there Besides, the the document
arguments. assess this design are some gaps.  research design  or study
criterion Research design  is robust:
may be sampling, data
improved gathering, data
analyses is
rigorous
4. The article does ~ Only to the Generalisable to  High level of This element
Generalisability - not provide population organisations of  generalisability is not
enough studied similar applicable to
information to characteristics the document
assess this or study
criterion
5. The article does ~ Does not make  Although using Further develops  This element
Contribution  not provide an important other’s ideas, existing is not
Plus a short ~ enough contribution. It is  builds upon the  knowledge, applicable to
statement information to not clear the existing theory expanding the the document
summarising — assess this advances it way the issue or study
the article’s criterion makes was explained
contribution so far
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11.6 Detailed Search Process and Results

Stage

Name

Results

Description

1

DATABASE ANALYSIS:

628 Citations

During the first stage of the review citations from ABI
Proquest; Science Direct; the Web of Science were identified
using the search strings outlined in Section 11.2. and
applying the automatic exclusion search strings outlined in
Section 11.4.1.

TITLE ANALYSIS:

375 citations
included 157
excluded and
96 duplicates

During the second stage the review applied the manual
inclusion and exclusion criteria identified in Sections 11.4.1.
and 11.4.2. to the titles of the 628 citations found in stage
one. During this stage the focus of the researchers was to
remove duplicate items and any citations that obviously
contravened the inclusion criteria set out prior to the
database searches.

ABSTRACT ANALYSIS:

332 citations
included 43
excluded

During the third stage the reviewers analysed in detail each
of the abstracts. The inclusion and exclusion criteria were
again applied and a more rigorous assessment of articles
was undertaken. During this phase the citations were
organised into an A, B and C list to reduce the number of
articles to manageable level.

A ranked 179

179 Citations

The A list of citations for the review included only articles
which appeared to fully meet the inclusion criteria, which
could contribute to understanding UK networks compared to
key competing countries. Articles were only included in the
A-list if it was clear that they had sound empirical
contributions. The researcher’s judgments on inclusion in
the A list applied the quality criteria in Section 11.5. and was
balanced to include quantitative, qualitative and
ethnographic forms of primary research.

B ranked

76 Citations

The B list of citations included articles that appeared to have
some relevance to the inclusion criteria but where some
ambiguity existed about how they would contribute to the
subject. These articles also included studies that did not
meet the higher order quality criteria for inclusion.

C ranked

77 Citations

The C list included articles of two types. Firstly, there were a
number of articles that were relevant to the subject and
made sound theoretical contributions. These were excluded
because they did not meet the criteria associated with
providing empirical evidence on which policy could be
based. The second category included articles where the
contribution to the subject either appeared somewhat
tenuous or the empirical evidence appeared to be relatively
weak.

POST ABSTRACT

CODING:

174 Citations
5 Duplicates

Following stage three 5 further duplicates were found when
reviewing articles.

NARRATIVE
INCLUSIONS

20

During the review phase and the report writing phase further
citations were identified using a narrative approach which
clearly contributed to the subject in discussion. Some of
these came from expert recommendation and others from
articles reference lists.
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11.7 Citation Search Results
11.7.1 ABI Proquest

Database: ABI Proquest

Collections: Business and Management

Dates: 1980-2003

Field: Full text

Date of Search: 30 June 2003 Total Relevant
I innovat? AND network? 1282 268
2 innovat? AND network? AND NOT information technology 1159 268
3 innovat? AND network? AND NOT information technology

OR information systems 1106 268
4 innovat? AND network? AND NOT information technology OR information

systems OR neural networks 1065 268
5 innovat? AND network? AND NOT information technology OR information

systems OR neural networks OR Internet 987 268
6 innovat? AND network? AND UK AND NOT information technology OR

information systems OR neural networks OR Internet 100 18
7 innovat? AND network? AND fail? OR collapse OR dysfunction OR

disintegrate 38 14
8 innovat? AND network? AND incubat? OR cluster? 38 23
9 innovat? AND mentor? OR knowledge brokers OR communities (w)

practice 40 6
10 network? AND UK AND invent? OR Product Development AND NOT

information technology OR information systems 21 6
11 entrepreneur? AND network? AND UK 29 12
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11.7.2 Science Direct

Database: Science Direct
Collections: Social Sciences
Dates: 1994-2003

Field: Full text

Date of Search: 1st July 2003 Total Relevant
innovat! AND network! 10,000+ 189
innovat! AND network! AND NOT information technology 5496 189
innovat! AND network! AND NOT information technology OR information systems 4592 189
innovat! AND network! AND NOT information technology OR information systems

OR neural networks 4526 189
innovat! AND network! AND NOT information technology OR information systems

OR neural networks OR Internet 4023 189
innovat! AND network! AND UK AND NOT information technology OR information

systems OR neural networks OR Internet 1311 4
innovat! AND network! AND fail! OR collapse OR dysfunction OR disintegrate AND

NOT information technology (etc.) 80 64
innovat! AND network! AND incubat! OR cluster AND NOT information technology
(etc) 294 15
innovat! AND network! AND ties OR dynamic! OR isomorphism OR knowledge 3180 25
innovat! AND collaborat! OR partner! 10,000+
network! AND product development OR invent! OR process AND NOT information
technology (etc.,) 10,000+
Title, Keyword and Abstract search
innovat! AND network! 693 189
innovat! AND network! AND NOT information technology 647 189
innovat! AND network! AND NOT information technology OR information systems — 631 189
innovat! AND network! AND NOT information technology OR information systems
OR neural networks 575 189
innovat! AND network! AND NOT information technology OR information
systems OR neural networks OR Internet 548 189
innovat! AND network! AND UK AND NOT information technology OR information
systems OR neural networks OR Internet 13 4
innovat! AND network! AND business! AND NOT information technology OR
information systems OR neural networks OR Internet 66 38
innovat! AND network! AND incubat! OR cluster! 30 15
innovat! AND network! AND ties OR dynamic! OR isomorphism OR knowledge
spill AND NOT information technology etc. 64 25
diffusion AND knowledge AND network! AND NOT information technology (etc.,) 44 10
innovat! AND mentor! OR knowledge brokers OR communities (w) practice AND
NOT information technology etc. 13 3
innovat! AND network! AND professional associations 0 0
network! AND UK AND invent! OR Product Development AND NOT information
technology OR information systems 4 0
entrepreneur! OR small business! AND network! 139 78
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11.7.3 Web of Science

Database: Web of Science (Social Science Citations)
Collections: Social Sciences

Dates: 1980-2003

Field: Full text

Date of Search: 2nd July 2003 Total Relevant
innovat* AND network* 1543 145
innovat* AND network* NOT information technology 1465 145
innovat* AND network* NOT information technology NOT information systems 1441 145
innovat* AND network* NOT information technology NOT information systems NOT

neural networks 1428 145
innovat* AND network* NOT information technology NOT information systems NOT

neural networks NOT Internet 1357 145
innovat* AND network* AND business* NOT information technology NOT

information systems NOT neural networks NOT Internet 169 99
innovat* AND network* AND fail* OR collapse OR dysfunction OR disintegrate 13352 32
innovat* AND network* AND incubat* OR cluster NOT information technology (etc) 4928 145
innovat* AND network* AND tie* OR dynamic* OR isomorphism OR knowledge 32300 145
innovat! AND collaborat* OR partner* 3400 99
network! AND product development OR invent! OR process AND NOT information

technology (etc.) 2000 145
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11.7.4 Descriptive Analysis Table
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