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PART ONE: THE INNOVATION AGENDA
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1 The Connection between
Innovation and Skills

1.1 Introduction: The Importance of Innovation

Why is innovation important? For two reasons, which are interconnected. Firstly,
because globalisation makes the old adage ‘compete or die’ even more of a universal
truth. And, secondly, because the link between innovation and higher performance,
productivity and competitiveness makes a better standard of living possible. > Most of
the benefits of innovation arise from the diffusion of innovation rather than its initial
introduction.'® Economists call the unintended consequences of innovation that can
benefit everyone ‘spillovers’ or “positive externalities’.""

The underlying impetus for innovation is the desire for increased prosperity, whether
that prosperity equates to social improvements, or whether it denotes economic
prosperity, business success, or financial wellbeing for individuals. Innovation is not
only significant for wealth creation. A strong social consciousness has the end-view of
easing the burden of disease, poverty and disadvantage whether through innovative
products, organisations or services. The development of a clockwork radio for use in
Africa is a case in point, or medical advances which provide innovative ways to
eradicate endemic suffering in Third World communities.

Innovation acts as the transformational element in the economy. It is both the stimulus
to as well as the consequence of competition.'” The digital communications age has
ensured that the competitive arena is now worldwide — global markets, global
operations, and also global threats as well as opportunities. “Only those companies
that constantly seek to improve and innovate will be in a position to grasp the major
opportunities that increasing globalisation offers,” asserts the DTI’s Innovation Report
(2003). Global competition is a major driver of business innovation through new
technologies, products, ways of doing business, and forms of organisation.

’ DTI, Innovation Report, 2003

' Frenz and Oughton (2005)

" Tether, What is Innovation? 2003
12 Metcalfe (2005)
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Employee skills are the foundation stone of innovation, and are essential to the
creation of competitive advantage.'” That premise is the impetus for this literature
review on innovation skills undertaken for the Regional Skills Partnership and
Innovation and Technology Council by Dr Barbara Tilson, BCTRA, during February
to April 2006, commissioned by the Skills Team at the West Midlands Regional
Observatory.

1.2 Definitions of Innovation

Definitions of innovation (a few are shown in Text Box 1) generally agree that ideas
are the basis of innovation. Ideas denote creativity, whether by creative thinking,
technologies and processes, organisation, ways of working, or services. '* Others point
out that, further to achieving commercial exploitation, innovation must also generate
profit and contribute to economic prosperity, whether to create wealth or social
advantage. Actions complementary to the innovation process, such as market
development, are necessary to ensure its success. The importance of new knowledge is
fundamental, and this introduces the notion of a relationship between innovation and
the acquisition of expertise.

Text Box 1: Definitions of Innovation — some examples
A report for the DTI (2005)" asserts:
“Innovation is defined as the development and commercial exploitation of a
new idea for a product or process that contributes to wealth creation and
profitability.”

According to the US Department of Labor, innovation is:

“The ability to transform new ideas and new knowledge into advanced, high-
quality products or services.”

The European Commission’s (2003)'° concise definition of innovation is:

“The successful production, assimilation and exploitation of novelty in the
economic and social spheres.”

While for the Netherlands Ministry of Economic Affairs:

“Innovation is modernisation that manifests itself in products, services,

'3 Swart and Kinnie (2002)

"* Munshi et al, Advanced Institute of Management Research, 2005

' Tether et al, A Literature Review on Skills and Innovation, September 2005
' CEC, Innovation Policy, Brussels, 2003
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processes or forms of organisation. The essence of innovation within
companies is converting knowledge into money. Innovation leads to
sustainable economic value and exploits knowledge for solving social
problems. The transfer and application of existing knowledge is important,
especially in small and medium-sized enterprises. Innovation involves human
effort and does not merely demand the development of technology. Innovation
also depends on factors such as management, logistics and marketing,
certainly in the service sector.” !’

1.3 Innovation drivers and enablers

In its 2005 Budget, the government reasserted its commitment to making the UK a
world class knowledge economy with innovation and skills as drivers of growth and
productivity.'® Tts Innovation Strategy identifies entrepreneurial and management flair
as essential to achieve successful innovation, together with a stable macroeconomic
environment, a financial and ICT structure that supports new products and processes,
and a flexible and highly skilled workforce that possesses the practical knowledge
needed. "’ Seven critical success factors for innovation are noted:

1. Sources of new technological knowledge.

2. The capacity to absorb and exploit new knowledge.
3. Access to finance.

4. Competition and entrepreneurship.

5. Customers and suppliers.

6. The regulatory environment, and

7. Networks and collaboration.

The existence of a knowledge stock creates potential for innovation. Investment in
knowledge may occur through expenditure on R&D, higher education and software, it
may relate to the design of new goods, may accrue through job-related training, or
through organisational change.”® A high value added, high performance work context
which is conducive to innovation activity is characterised by:

e Greater employee involvement.

e Improved skills, motivation and ability, and

17 Ministry of Economic Affairs Netherlands, Action for Innovation, October 2003
'8 Tether et al, A Literature Review on Skills and Innovation, September 2005

" DTI, Innovation Report, 2003

*» OECD, Science, Technology and Industry Scoreboard, 2005
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e More trust, loyalty and identity.*'

It is crucial to the achievement of high performance work organisations that a highly
skilled and knowledgeable workforce is developed and maintained through
continuous learning. It is therefore imperative that: “...an efficient and open
educational system and labour market” exists. > But high performance working is not
attained through skills alone. It has to be achieved through a change in the
organisation of work, and/or in the relationships within the working environment.*

Addressing skills and workplace change also has to be complemented, energised,
facilitated and supported within the regional context. The United States Department of
Labor maintains that regions that innovate successfully: ““...demonstrate the ability to
network innovation assets — people, institutions, capital and infrastructure — to
generate growth and prosperity in the region’s economy.” They are successful
because: “...they have connected three key elements: workforce skills and lifelong
learning strategies, investment and entrepreneurship strategies, and regional

s 24

infrastructure and economic development strategies. A recent analysis notes

simply: “The challenge for regional partners is to ensure that their innovation,

business support and skills initiatives are joined up.””

It is apposite to look more closely at the regional policy and strategic context.

1.4 The Regional Dimension

Policy makers in the West are united in believing that the battlefield for fighting the
challenge of globalisation is at regional and local level. The European Union’s
economic growth strategy, the Lisbon Strategy, was agreed in Lisbon in 2000. It set a
target for the EU to become the most dynamic, competitive knowledge-based
economy in the world by 2010. Innovation is “a cornerstone” of the Strategy and the
growth of regional and local innovation poles to supply focus and drive for the
innovation agenda is a key priority.*® During a 2005 mid-term review the Lisbon
Strategy for 2005 — 2008 was relaunched to focus on growth and jobs. *’

The cross-cutting themes addressed by the Lisbon Strategy include:

2! Sissons (2005/6), citing Thompson (2002)

22 Ashton and Sung, Supporting workplace learning and high performance working, 2002

2 Sissons (2005/6)

2 US Dept. of Labor, Workforce Innovation in Regional Economic Development Selected Regions,
undated

** Hepworth et al, Regional Employment and Skills in the Knowledge Economy, undated (c.2005/6)
2 Commission of the European Communities, Innovation Policy, 2003

" Local Govt. International Bureau (LGIB), Lisbon Strategy, LGIB website, accessed March 2006
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e Economic development and competitiveness.

e Employment and social inclusion.

e Sustainable development and use of natural resources.

e The use of information and communications technologies.
e Regional and local innovation poles.

e Active ageing, and

e Lifelong learning.

In October 2005, the British government published its own forward-looking national
reform programme for 2005 — 2008 in response to the Lisbon Strategy, including the
regional dimension.”® Priorities include building a more enterprising and flexible
world class business sector able to compete successfully in the global economy.
Measures to promote innovation are to the fore, to turn scientific research into
business innovation. Knowledge-intensive industries are considered of growing
importance. Sustained investment in the science base is needed, and action to address
barriers to the diffusion and adoption of new ideas. It is essential that the right skills
mix is available to enable the move into more innovative sectors and businesses. This
means that people must be able to take higher value added jobs and possess the
flexibility to retrain and adapt to new technologies and innovation. An innovative
approach to the improvement of resource efficiency is also high on the agenda,
safeguarding the earth’s natural resources and protecting the environment, while
promoting low-carbon sources of energy.

The US Department of Labor maintains that regions must innovate in order to
stimulate innovation in their workforces and established the WIRED initiative to
foster this in regional economic development. The criteria for WIRED support include
the presence of certain market and economic conditions such as declining and/or
growth industries, strategic partnership and strong regional leadership teams. Also
considered is how regions demonstrate they will transform via: “The implementation
of new efforts designed to drive integration among workforce economic development
and education systems; innovation in addressing challenges; and utilizing and
building upon existing structures, resources and legislatively funded programs.” *°
Porter (2003) notes the important role of Regional Development Agencies in
improving UK competitiveness. He observes that the clustering of interconnected
companies, suppliers, service providers and associated institutions is linked by their
commonalities and complementarities, where proximity allows the efficient interaction

8 HM Treasury, Lisbon Strategy for Jobs and Growth, October 2005
% United States Department of Labor, Workforce Innovation... , undated
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and flow of goods, services, ideas and skills. Frenz and Oughton (2005) note that
proximity facilitates the transfer of tacit knowledge and learning, both of which are
important determinants of innovation. They observe that regional economies need to
be ‘learning regions’ which are able to generate, assimilate and transform knowledge.

In innovative-supporting regions the inter-linking of co-operative partnerships ranging
from work organisations inside firms to different sectors of society — “regional
development coalitions” — are of strategic importance. Porter points out, though, that
clustering can stretch across regional and even national borders. Indeed, the
government recognises the cross-regional geographical dimension of clustering (and
so of learning and innovative activity), and envisages Knowledge Transfer Networks
stretching across the UK and internationally. Its provision of technology support
(through its Technology Strategy) is also aimed at collaboration between regions.*

1.5 The West Midlands Policy Context and Skill Issues

UK regions take up the challenge of globalisation from unequal standpoints. The West
Midlands has been hard hit by intensifying global competition. Not only has
manufacturing contracted significantly - notably in the automotive industry and
supply chain, materials processing like metals and plastics, and the ceramics sector —
but the Region also has relatively few jobs in the knowledge-intensive manufacturing
sectors which are seen as the route to economic competitiveness and growth. The
historical North-South Divide still exists, with the South, parts of the East and South
West - along with the Welsh capital and the Glasgow-Edinburgh corridor - possessing
much of the UK’s knowledge capital and the Midlands and North attempting to catch-
up from a vantage point of comparable disadvantage on skills and job quality.

A report on Regional Employment and Skills in the Knowledge Economy®' asserts
that the challenge for the Midlands and North is: “Economic re-invention” and
concludes: “...for this reason, social capital in the form of far-sighted leadership and a
new entrepreneurial culture is as important to success as human capital and creative
capital.” It is crucial that the West Midlands Region, indeed the Midlands more
generally, builds: “...a diversified knowledge economy based on innovative, globally
oriented manufacturing and service businesses and a dynamic, entrepreneurial public
sector.” In modernising the public sector, it is advised that the focus should be on
skills, innovation and entrepreneurial talent applied to local and regional economies.

3 DTI, Technology Strategy, Annual Report 2005
3! Hepworth et al, undated report (¢.2005/6) for the DTI
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2 The Components of Innovation

2.1 Introduction: Innovation, Knowledge, and the Learning
Organisation

The supreme importance assigned to innovation has prompted extensive investigation
of what it is and, more particularly, how it can be stimulated and supported. The
European Commission,’” analysing the various routes to innovation, noting four
possibilities:

e The exploitation of an invention.
e Adaptation of a technology or idea from another sector.
e Reconfiguration of existing products and services, or

e A new business approach.

Innovation can be radical (denoting a step change) or incremental (via many small
modifications). According to Kanter (1996, 1997) innovation is produced within an
organisation through four creative phases:

1. Idea generation.
2. Coalition building (where colleagues are persuaded to support the ideas).
3. The realisation of ideas, and

4. Their transfer or dissemination.

Leadership can promote innovative behaviour through such means as team building,
communicating and persuading. Changes in power and resources, cross
communications and increased information flows also stimulate innovation activity.
The role of workers is more important to ideas generation than structures and rules. >*

32 CEC, Innovation Policy, Brussels, 2003
33 Williams and Yang, in Sternberg (1999)
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It is one step further to the concept of the knowledge worker as the lynchpin of an
innovative organisation. We have already noted the significance of knowledge —
acquiring, managing and exploiting it — as the key to economic success. Knowledge
workers were traditionally thought of as either professional, scientific or managerial,
or craft workers (e.g. apprentices). Now there is a much deeper understanding of who
‘knowledge workers’ are, how they learn, and how they operate. In high performance
work organisations, where (typically) management is devolved and people are multi-
skilled, junior managers and manual workers are now also considered to be
knowledge workers.** But, clearly, every employee has the potential to be one, given
that knowledge workers develop and share their ideas and expertise, may operate in
teams or work groups, may be multi-skilled, or mentor and coach others. The role of
knowledge workers is particularly significant for the diffusion of tacit knowledge
which is communicated via shared experiences, dialogue, interaction and learning, as
distinct from explicit or codified knowledge which is encapsulated in formats like text,
operating manuals, codes or guidelines.*

Work has been transformed through the use of ICT, providing a more effective means
of sharing information and introducing devolved management. The speed of
technological change and the growing sophistication of ICT usage make it crucial for
employees to continue to learn throughout their working lives. These factors are also
transforming the need for learning, how learning is delivered, how people
communicate, and how they work.

The workplace is a source of continuous learning for all employees. It is the most
important source of learning for technicians and professionals, through everyday
interaction rather than formal training courses. In the learning organisation, the
opportunities for learning are being extended to groups such as shopfloor employees
who previously received only minimal instruction. This change is in recognition of
their crucial input to innovation activity and targets. In organisations where
continuous learning occurs, employees need to possess technical skills, and they also
have to: “...use their intellectual faculties to tackle unexpected problems...They have
to resolve day-to-day production problems, they have to communicate solutions to
colleagues and clients and they have to learn how to work effectively in teams.”°
What is evident here is the prime importance of managing human resources
effectively. Indeed, the convergence of HRM and business strategy is a phenomenon
which became particularly visible in the early 2000s: “...with words like ‘innovation’,

** Ashton and Sung (2002)
% Frenz and Oughton (2005)
36 Ashton and Sung (2002)
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‘knowledge’, ‘networked’, ‘organisational flexibility’, ‘organisational learning’, ‘the

virtual organisation’, [and] ‘the knowledge-based firm’.” *’

2.2 Components of the Innovation Process

There is no all-defining ideal innovation process to perfect, since it may vary for
individual firms according to their sector, size, objectives, resources and business
environment. Tether (2003) advises: “We should understand that innovation is a
relative not an absolute concept — innovation can only be understood in its context —
that is the time and space (geographical and technological) in which it occurs.” **
Mina et al (2004) confirm this perception: “Innovation systems evolve over time and
their internal dynamic is to be found at least in part in the evolution of the defining
problem sequence...Progress means finding new problems...(which lie) in different

domains of knowledge and communities of practice.”

In understanding the components of innovation we need to appreciate the interaction
of the various factors and their functioning in the entire process, how they co-operate,
compete and communicate. Mina et al (2004) make the crucial observation that we
need to understand where the boundaries are drawn and how connections are made
within a system in terms of its construction, purpose and functioning.

So, having established that the innovation process is not an absolute, what range of
factors combine to create it? The components of innovation form three groups:

1. Human resources factors - people’s qualities, skills and engagement in
innovation.

2. Technological factors such as research and development, horizon watch and
technology transfer, also related activities such as market analysis and
collaboration.

3. Performance factors including productivity, financial acumen and
profitability, investment, and customer service.

These components of innovation are set out in Text Box 2. Some are cross-cutting —
for instance: ideas generation, creativity, communication, networking and
collaboration, and performance improvement. Similarly, the level of capital
investment is a financial measure, and it is also relevant to the development of new
technologies, products and markets.

37 Purcell, Business strategies and human resource management, undated (c.2003/4)
3 Tether (2003), What is Innovation?
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Text Box 2: The Components of Innovation

a. Human Resources Factors

e Entrepreneurship

e Management and leadership - championing change; change agents

e The labour pool and workforce’s calibre; skill development, retention; HRM
processes and skills

e Motivating and involving workforces; giving opportunity

e The ideas culture at all workforce levels, constantly

¢ Organisational responsiveness and change; dismantling silos, sharing not
protecting knowledge

e Communication, upwards, downwards and horizontally, also two-way externally

b. Technological Factors

Market analysis, responsiveness
Technology/new horizon watch
Research and development
Technical expertise

Technology and knowledge transfer
Process and product development and change
Patenting, protecting intellectual property

[ ]
[ ]
[ ]
[ ]
e (ollaboration, partnerships and networks — internal and external
[ ]
[ ]
[ ]
c

. Performance Factors

Market development/ product commercialisation

Competitor analysis

Benchmarking — internally, externally

Financial acumen including locating and accessing funding; managing risk
Investment

Profitability

Performance improvement, productivity, cutting waste

Customer service and responsiveness

Source: writer’s research and sources consulted for this literature review

It is worth looking more closely now at specific innovation components.

2.3 Human Resources Factors

Essential to successful innovation are human resources factors. At the macro level, it
entails providing the right economic conditions to stimulate, facilitate and support
entrepreneurship and innovation. At the micro level, it means achieving workplace
cultures and organisational structures and processes that encourage and enable people
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to engage innovatively, and to work to their optimum towards the organisation’s
performance and innovation objectives. This section examines major skill areas
including entrepreneurship, leadership and people management, and the labour pool.

2.3.1 Entrepreneurship skills

The European Commission’s Enterprise and Industry Commissioner, Gunter
Verheugen, following publication of a 2004 survey of entrepreneurship in 29
countries, described entrepreneurs as: “...the economic DNA which we need to build
competitiveness and innovation.” ** Entrepreneurship is defined as: “The mind set
and process needed to create and develop economic activity by blending risk-taking,
creativity and/or innovation with sound management, within a new or an existing
organisation.” ** Entrepreneurs are likely to think laterally, ‘outside of the box’, are
creative thinkers and doers, and have the drive and focus for high achievement.

Attitudes to entrepreneurship exhibit national differences. The EC’s 2004
entrepreneurship survey, contrasting attitudes among both European and US citizens
to enterprise, found that a strong influencer of entrepreneurial behaviour was the
overall economy or the political context, though less among Americans than for
Europeans. A key success factor in business was said to be good management, and it
was a particularly strong opinion among UK respondents (Figure 1, overleaf).

External factors which the entrepreneur perceives could affect their potential success
have a strong bearing on their confidence about whether to launch a business.
Stimulating greater entrepreneurship is clearly not just a question of instilling skills
which help people to develop an ideas culture and the tools to identify and exploit an
opportunity, but of creating alongside this the kind of supportive and non-bureaucratic
external environment that encourages and facilitates risk taking.

%% European Commission, Entrepreneurship, 2004; ibid, press memo, April 2004
* Euractiv, The EC’s February 2004 Action Plan on Entrepreneurship, summary, 31 January 2006
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Figure 1: Key Success Factors for new businesses in Europe and the US
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Source: European Commission, Entrepreneurship survey, 2004 1,003 USA. 1.006 UK

At its 2004 Spring Summit the EC called on Member States to boost the
entrepreneurial mindset through education and training and also through improving
the regulatory environment for businesses, facilitating access to finance, and
strengthening the dialogue between entrepreneurs and policy makers.*'

The European Commission’s 2004 survey of Europe and the US found that the
economic, business and regulatory context in which entrepreneurs operated created a
veritable obstacle course for wishful entrepreneurs. Interestingly, US citizens believed
that the obstacles were less severe than did people in Europe (Figure 2).

A further issue is whether specialist advice and support is available from venture
capitalists to whom entrepreneurs commonly turn for funding. Venture capitalists not
only provide financial support, but are also frequently relied on to provide
management expertise for incubating companies whose founders do not have the
expertise or time to commit.

! Euractiv (2006)
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Figure 2: Obstacles to Entrepreneurship in Europe and the US
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a business
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Source: European Commission, Entrepreneurship survey, 2004 Base: 18,547 EU, 1,003 USA

Interestingly, a study of clustering for innovation compared the UK experience poorly
against the capabilities of US venture capitalists, saying: “VCs do not always have the
competence, resources or/and willingness to get involved in firm management. Such a
provision of ‘real services’...tends to be confined to the US, while UK venture
capitalists tend to be less involved with the business given they do not generally have
a specialist background.” **

2.3.2 Leadership of Innovation

There is a broad acceptance of the link between leadership and innovation which,

simply, is that: “Leadership is required to create a climate where innovation thrives.”*

This places great significance on leadership characteristics and behaviour. Innovation-
promoting leaders should be:

e Convincing rather than ordering.
¢ Build teams.
e Hold meetings and disseminate information.

e Seek information from users and collaborators.

2 Welsh Economy Research Unit (2005)
* Munshi et al, Advanced Institute of Management Research, 2005
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e Accept peer reviews.
e Acknowledge other people’s efforts.
e Show political sensitivity, and

e Be generous in sharing acknowledgements and rewards with colleagues. **

The relationships between people are a key facet of inspired leadership. Inspired
leaders demonstrate trust and respect for colleagues and workforce as well as
customers, have strong relationship skills, and let people know that their efforts are
valued and make a difference. Important in leaders is: “The ability to create
organisational structures that foster not only performance, but also a sense of pride
and fun.” Successful leaders focus intensely on getting results, as well as focusing on
developing people. Exceptional communication skills are used to share the vision with
their people but also to demonstrate the leader’s commitment and care for them.
Leaders also use storytelling to communicate, while the communication process is
two-way - they listen a lot. *

The transformational/transactional leadership model of Bass and Avolio (1994)*
encapsulates these leadership behaviours. This model sees leaders as role models; as
motivating and inspiring others; encouraging innovation; attending to people’s
development needs; providing rewards for attaining performance targets; and taking
action when things are not going to plan (see Table 1, overleaf).

The concept of leadership styles, qualities and behaviours implies the existence of
leadership skills. This is an important progression because it marks a transition from a
perception of the innate possession of desirable individual characteristics — at its
extreme, the notion of the charismatic individual born to lead - to the concept that
leadership skills can actually be instilled by professional and personal development
throughout a person’s career, and nurtured by external agencies. Indeed, leadership is
now recognised as a transferable skill.*” The leader’s role is as designer, teacher and
steward, designing the learning processes so that people can deal productively with
the issues they face and develop their expertise.*® ‘Unlearning’ is also required in
driving innovation, to avoid knowledge and expertise becoming outdated. Leaders are
therefore ‘social architects’ and require new skills in relation to:

¢ Building shared visions.

e Surfacing and challenging mental models, and

* Kanter (1996)

* DTI, Inspired Leadership, undated (2004/5) using 2003 by the Chartered Management Institute
* Munshi et al (2005), citing Bass and Avolio (1994)

" DTI, Inspired Leadership, in association with Chartered Management Institute and NOP, 2004/5
*¥ Munshi et al, Advanced Institute of Management Research, 2005, citing Senge (1990, 1996)
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Engaging in systems thinking.

Table 1: Leadership behaviours and attributes

Leadership Specific attributes and actions
behaviour
Idealised Leaders act as role models, are admired, respected and
influence trusted, consider the needs of others over their own;
are consistent in their behaviours; share risks with
- others and conduct themselves ethically
5 Inspirational Leaders motivate and inspire others by providing
-§ motivation meaning and challenge, they rouse team spirit; are
S enthusiastic and optimistic; communicate expectations
2 and demonstrate commitment to shared visions
§ Intellectual Leaders encourage innovation and creativity through
= stimulation questioning assumptions and reframing problems.
g They avoid public criticism
= Individualised Leaders attend to individual needs for achievement and
E consideration growth, engage in coaching and mentoring, create new
s learning opportunities, value diversity and avoid close
= supervision
= Contingent Leaders provide rewards on the condition that
‘g @ rewards followers conform with performance targets
S 3 : —
= Management by | Leaders take action when task related activity is not
E E exception going according to plan

Leadership occurs at all levels of an organisation — in a manufacturer from the

boardroom to the shopfloor — and accordingly leadership skills should be developed
throughout.*” But - how best to develop leadership skills, and how to adapt leadership
development for different situations? We neither fully understand leadership, nor how
best to develop it and achieve the systems that enable it to operate effectively. The
Chartered Management Institute asserts that: “Too often, the training of managers is
either neglected or an early casualty of cost cutting, because it is seen as a cost rather
than an investment.” And where it is done, it is “often non-strategic and piecemeal.”

2.3.3 The link between people management and organisational performance
Numerous writers have drawn a direct link between the innovative orientation and

flexibility of firms and their achievement of sustained superior performance, their
possession of a strong set of core managerial values and ways of conducting

* Such issues were raised in an automotive survey for Skills4Auto (Tilson, 2005)
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business.”” A DTI report,’! found that high performance firms tend to be industry
leaders, and (significantly) that they create best practice rather than just following it.

There is extensive ongoing interest in the constituents of high performance work
practices. The CRIC (September 2005) report for the DTI on innovation and skills
notes that the ‘systemic integration’ all-inclusive model of innovation which involves
the skills of the entire workforce has superseded the ‘science push’ model that
suggested that innovation is produced by a small elite possessing degree and higher
level science and engineering skills. The workforce is now seen as an essential
repository of knowledge, expertise and ideas. Motivating and engaging their active
participation in innovative activity and performance improvement is vital. This places
great onus on providing opportunities for their active input, and encouraging their
take-up. Attaining a working environment that is conducive to innovation, and the
organisational set-up that enables and facilitates it, is crucial. It emphasises the need
for leadership skills at all levels to drive innovation, and for strong people
management, influencing, relationship and communication skills, as well as the
provision of rewards and incentives formal and informal, financial and social.

A Bath University study of the link between human resources management and
organisational performance™ discussed the motivation and engagement of workforces
for improving organisational performance and optimising their input to innovative
practices and objectives. They found that people perform well when:

e They can do the job and possess the necessary knowledge and skills.

e They are motivated. They do the job because they are adequately incentivised,
and

e Their work environment provides the necessary support and avenues for
expression — e.g. functioning technology and the opportunity to be heard when
problems occur.

Ashton and Sung (2002) comment that in high performance firms employers show a
concern for developing their workforce. They also make use of teamwork, job
redesign, and employee involvement in decision-making. Communication is
extensive, and performance-related pay is used to enhance organisational
performance. In Pfeffer’s (1998) view successful organisations provide employment
security, undertake selective hiring, operate self-managed teams and decentralised
authority, and provide comparatively high compensation. They train their workforces

%0 purcell (2004), citing Barney (1986); Ashton and Sung (2002); Guest (2000)
> DTI and CIPD (2005), building on the work of Ashton & Sung (2002); Thompson (2002)
>2 Purcell J, University of Bath School of Management, The HRM-Performance Link, 2004
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extensively, there are minimal distinctions in status, and financial and performance

information is shared with employees.

The kind of human resources practices which stimulate high performance, knowledge

intensive, behaviours are brought together in Text Box 3.

Text Box 3: Human resources practices which underpin high performance

1. High employee involvement practices
High employee involvement practices include:

Circulating company information on organisational performance and strategy
Providing all employees with a copy of the business plan and [performance]
targets

Self-managed or self-directed teams

Work improvement teams; problem solving groups

Quality circles and total quality management

Kaizen — specific efforts on continuous improvement in work systems;
Cross function teams

Staff suggestion schemes

Internal staff surveys

Staff Association

2. Human resources practices
Human resources practices which underpin high performance include:

Reviewing vacancies in relation to business strategy
Sophisticated recruitment processes e.g. formal assessment tools to evaluate
competences, including psychometric testing

Annual review of employees’ training needs

Annual performance appraisals

Formal feedback on job performance from superiors/employers
Formal feedback on job performance from customers/clients
Training to perform multiple jobs; multi-skilling

Continuous skill development programmes

Structured induction training

Work [re]design for improved performance

Mentoring

QA assurance e.g. ISO 9000 or similar schemes

The Business Excellence Model or equivalent

3. Reward and commitment practices
Practices which give incentives to achieve high performance include:

Performance pay for all or some employees
Profit sharing for all or some employees

Share options for all or some employees
Flexible job descriptions

Flexible working e.g. hours, locations, job-share
Family friendly policies
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Non-pay benefits e.g. free meals, gifts or health packages
Benefits covering spouse or family members

Harmonized holiday entitlement

Job rotation; job interest/challenges

Nature of the work gives opportunity to keep skills at cutting edge
No compulsory redundancies

Avoidance of voluntary redundancies

Commitment to single status

Listening to and respecting people’s opinions

Rewarding softer skills like good people management, not just hard measures
related to budgets and cutting waste

Source: Sung & Ashton (2005); Purcell (2004); Ashton & Sung (2002); Swart & Kinnie (2002)

In high performance work environments, it is vital that everyone operates to their
optimum and that teams maximise their effectiveness. To drive this throughout the
organisation leadership is devolved. The Advanced Institute of Management Research
refer to the importance of “leadership distributive systems” through which
organisational leadership acts, supported through administrative co-ordination
systems.” The role of line managers — team leaders, supervisors and section
managers - is particularly crucial to effective people management, and in dissolving
the gap between “espoused and enacted policy”, i.e. between what is supposed to
happen, and what actually does happen. Incentives and rewards help to motivate
people and retain their commitment to achieving targets, given that a climate of trust
is in place, and front line managers are well placed to engender that trust. Line
managers’ role has become much more important, they are now required to do more,
and their employment relationship is more individualised through performance
appraisal, coaching and guidance roles, and managing teams. Indeed, the relationship
between line managers and employees is viewed as a crucial determinant in
organisational commitment and job satisfaction. >*

Purcell, in Sustaining the HR Link in Difficult Times, notes that although junior
managers’ possession of good people management skills is crucial, it is not always
rewarded by senior managers. Instead, other behaviours are often rewarded, such as
budget compliance or waste rates. A DTI report™ also noted that over half of
managers work in organisations which appear not to have evolved fully to meet the
needs of today’s high performing workplaces. Bureaucratic and authoritarian
command and control structures are still too prevalent in UK organisations. These
behaviours have a tendency to inhibit, rather than improve, individual and

organisational performance.

53 Munshi et al, Advanced Institute of Management Research, 2005

>* Purcell, The HRM-Performance link, 2004

> DTI, Inspired Leadership, 2004/5, using research by the Chartered Management Institute, 2003
6 DTI, Inspired Leadership, 2004/5
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Improving the people management skills of front line managers is imperative, that
they understand and embrace the values and objectives of the company — what Purcell
(2004) calls ‘“The Big Idea’ — and also form the positive working relationships that
encourage and enable this in their colleagues. The Big Idea may signify quality,
mutuality, aspirational or other values and objectives. It is enduring, is embedded
throughout the organisation, and encapsulated in collective routines about how work
is done and people behave. It connects, and derives from the same root, the way
customers are treated and employees managed. It can also be measured and managed,
and involves an inclusive approach.

Key policy areas to improve people management skills are considered to include:
e (areers.
e Training/development/learning.
e Job design — job challenge and job autonomy.
e Involvement and communication.
e Appraisal.
e Work-life balance.
e Line managers — bringing policies to life, and
e Values and cultures.

The appropriate policy mix to engender commitment varies according to whether
individuals are professional staff, front line managers, or workers.>’ The positive and
negative aspects of policies linked to commitment and those which damage it are set
out in Appendix 1.

It is also pertinent to consider the effect on employees of their engagement in high
performance and innovative work practices, since these have the potential to increase
job intensity (e.g. job strain, needing to work faster, tight schedules, higher workload)
and therefore have negative worker outcomes, including decreased job satisfaction.
Research by Kalmi and Kauhanen (2005) acknowledges that innovative work
practices - such as self-managed team working, more flexibility in work organisation,
and greater worker-management co-operation - do not necessarily mean working
harder nor lead to greater job intensity. Their research into the Finnish labour force
revealed some ambiguity, however, in that:

e Team work can lead to higher job intensity, but is apparently dependent on the
specific products and services involved.

37 Purcell, The HRM-Performance link, 2004
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e Training can also lead to higher job intensity, perhaps because training
increases job demands.

e Information sharing leads to decreased job intensity.
e Incentive pay is not associated with increased job intensity.
e Job security seems not to be influenced by workplace innovations.

e All work innovations, including team working, are associated with higher
wages.

2.3.4 Muilti-skilling and continuous learning

The link is drawn between job rotation and skill development, since people’s expertise
is broadened and strengthened through multi-skilling as they become adept in a range
of operations. >® This means that workers need to be adaptable to changing
circumstances, and open to new ideas.” Job rotation and multi-skilling can lead to
higher performance. Job rotation increases people’s commitment to the companies
they work for. It is not hard to see, too, how job rotation in a company can be an
important impetus to and part of the innovation process due to the sharing of ideas and
knowledge that occurs when people break out of their functional silos. A non-
Tayloristic approach to work prevents people from being robotised. This means that
job design (or redesign) is important to work transformation.*

The workplace is an environment for continuous learning, for learning in the
knowledge economy is thought to occur mainly in workplaces (not in classrooms) via:

e Informal learning by doing.
e Learning by interacting, and
e Coaching.®!

The DTI/CIPD report®® on high performance work practices also observed the role of
continuous learning in relation to both high performance and innovation as it enables
people to develop their skills and creativity: “Skills policy is about creating a work
environment in which employees can learn all the time as part of their normal work
and where they can take advantage of the system to effect performance and
innovation.” Tailoring the training to high performance requirements was also

58 Purcell, The HRM-Performance link, 2004

% Tether et al, CRIC (September 2005), report for the DTI

5 purcell, The HRM-Performance link, 2004

¢! Hepworth et al, Regional employment and skills in the knowledge economy, undated (c.2005/6)
62 Sung and Ashton (2005)
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2.3.5

advised. In many cases training may not relate entirely to technical skills. Others are
needed, such as listening and communication skills. The distinction is drawn between
‘learning’ and ‘personal development,’ both important. Personal development includes
any self-development activity which will make an employee more interesting and (it
goes without saying) more interested. Swart and Kinnie (2002) note that a challenging
and interesting job which gives employees scope to keep at the leading edge in their
field can help to attract and retain top people even if salaries are not high. The
message is — job quality is important to employees.

Skill Issues in the Labour Pool

Without the right calibre of managers and employees a company cannot innovate. As
the European Commission notes: “The knowledge and learning capacities of people
are instrumental for innovation processes, as are their powers of creativity, initiative
and drive, determining to a large extent the innovative capability of organisations.”®
Therefore the availability in the labour pool of the right skills, at the right level of
competence, is crucial. Deficiencies may be due to skill shortages (not enough people
with the requisite skills) as well as skill gaps in individuals’ competences. Talent
attraction and retention is a major competitive factor for innovation and economic
growth in the knowledge economy.®* It is important to be able to attract and retain
people with the appropriate mix of attributes and qualifications who can be trained
and who are also motivated to develop themselves.

Competition from careers which offer better prospects, higher salaries, more kudos, or
better working conditions can cream off the best people. The mobility of the labour
pool can also impact on innovation through exerting skill shortages in high-demand
disciplines like biotechnology, materials science, chemistry, ICT, and engineering.
Typically, specialist skills which are in short supply and are likely to command a high
salary may be difficult for businesses to locate and retain, particularly SMEs. The
European Commission65 points out that skills in ancillary occupations such as
venture capital operators can also be in short supply and affect the ability to manage
investments in innovative enterprises in new technological fields. They also highlight
other skill needs which contribute to innovation, such as entrepreneurship skills, and
the skills to thrive in new and changing work situations.

Innovative firms can find that the skills they need are in short supply because training
courses are not yet set up to produce the new skills they require. A leading edge firm
which has produced a ‘new to the world’ innovation may find that specific skills may

8 CEC, Innovation Policy, Brussels, 2003
% Hepworth et al, Innovation in the East Midlands knowledge economy, 2005, citing Florida (2002)
5 CEC, Innovation Policy, Brussels, 2003
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not exist in the labourforce at all.°® An additional problem can arise since workers
may lack any personal incentive to develop the skills required of them because of a
lack of demand for those specialist skills in the wider labour market and the
conclusion that those skills would not tradeable. The EC further notes that
demographic changes in society are reflected in the composition of the labour pool,
and the importance of updating and reskilling older workers. Organisational changes
such as flexible working may help their continued contribution to economic activity.

2.4 Creativity, Research and Collaboration

“It is not possible to conceive innovation without creative ideas, as these are the
starting point,” stated a European Commission report on Innovation in 1998.%”
“Creativity creates the basis of innovation, which, in its development, raises
difficulties that must be solved, once again, by creativity.” Creativity and innovation
are therefore complementary. The creative class has a central role in modern
economies. Its rise underpins the importance of skills and learning as a key element in
the innovation process and the competitiveness of local economies with a highly
skilled and educated workforce.*®

Creativity can occur at personal, team, or organisational level. Hemlin (2002)
established that personal characteristics in creative people include openness to new
thinking and experiences, lesser conventionality, strong motivation, the possession of
specialised knowledge and skills, and a love of their work. Thinking in new ways is
important for both individuals and groups. The characteristics of creative people can
include ambition, dominance, hostility, lack of conscientiousness, and impulsiveness.
Indeed, where these latter qualities exist the sharing of knowledge and ideas that
Hemlin regards as fundamental to creativity in teams emphasizes the need for
achieving a workable team dynamic.

Important to creativity in work teams is knowledge work, both:

e Access to and the sharing of knowledge, as well as

e Applying knowledge and information to generate new knowledge.

Of prime importance to creativity and knowledge enhancement is the flow of
information which ensures that ideas generated can be communicated and

66 CRIC (September 2005), report for the DTI
57 European Commission, Innovation management techniques in operation, Luxembourg, 1998
% Discussed in Hepworth et al, Innovation in the East Midlands knowledge economy, May 2005
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developed.® Changes in organisational structures are considered to achieve a working
environment more conducive to creativity, such as moving from hierarchical to flatter
organisational structures to increase communication between workers. Generating
ideas occurs best when group members act individually before coming together and
continuing to generate them as a group. ‘Social factors’ - what we would now call
‘interpersonal, influencing or relationship skills’ - enable the creative individual to get
acceptance of their ideas by colleagues. Hemlin (2002) indicates that creative
activities in work teams are steered by an expectation of results and sharing relevant
information about results, as well as by showing good role models.

Creativity works less well where no expectation of results occurs, where standardised
control routines are in place, where information flows are poorer, and where no role
models exist. Sefertzi (2000) points to the necessity of ensuring the reduction of
mental blocks to creativity, such as people’s fear of failure.

2.4.1 Cereativity Techniques

A report on creativity for the European Commission-funded INNOREGIO project”’
addressed how creativity can be stimulated, developed and facilitated in individuals
and groups. Sefertzi drew particularly on a 1998 study of innovation management
techniques by the European Commission, as well as a body of academic writing. She
noted that everyone has the propensity to be creative, asserting: “It can be learned,
practised and developed by the use of proven techniques which, enhancing and
stimulating the creative abilities, ideas and creative results, help people to move out of
their normal problem-solving mode, to enable them to consider a wide range of
alternatives and to improve productivity and (the) quality of work.”

Specific techniques to generate creativity can be used in functions such as marketing,
product or service development, strategic planning and decision-making, design,
human resources, finance, and quality management. Creativity can also ease the
adaptation to change, optimise organisational performance and transform workforce
attitudes, as well as being fundamental to every stage of research and development.
The expected outcomes include:

e Innovation through [implementing] new product and process ideas.
e Continuous improvement of products or services, and their higher quality.
e Increased productivity and high performance.

e QGreater efficiency, rapidity and flexibility.

% Sefertzi (2000); Hemlin (2002)
70 Sefertzi (2000). INNOREGIO: dissemination of innovation and knowledge management techniques
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Tools to develop creativity include computer based support software for organising
information and modelling, as well as analytical techniques (following a logical
sequence of steps). Intuitive techniques which are non-sequential (i.e. tending towards
whole solutions rather than using step-by-step processes) are considered more
appropriate for poorly defined questions.

Creativity-supporting techniques’' include:
e Brainstorming.
e Story Boarding.
e Checklists.
e Mapping processes.
e The Excursion Technique, and

e Computer techniques (see Appendix 2).

Work groups employing creativity techniques require a leader and probably an
external facilitator to advise on the various techniques, define the problem, and run
the proceedings. Managers can be trained to implement creativity techniques
themselves. They can also be trained in how to stimulate and motivate creativity in
employees more generally, achieve a creative working environment, and encourage
the use of creativity techniques. This poses questions about the need for awareness
raising and the availability and suitability of training provision and access.

2.4.2 Research Skills

In his review of the international academic literature on creativity-enhancing factors,
Hemlin (2002) found that the successful organisation of research groups and
environments is contingent on:

e C(Creativity — a richness of ideas.
e Steering and organisation.
e The size of research groups, and

e Resources and incentives.

™ These are detailed in some depth in Sefertzi (2000), including various computer-based techniques.
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The factors conducive to successful research (see Text Box 4) were drawn up for
scientific research, though they are generic to successful organisation and
achievement in any research environment.

Text Box 4: Factors Conducive to Successful Scientific Research

Clear objectives functioning in a co-ordinated way for researchers.

Activity focused solely on research.

A research culture built up over time.

A positive group dynamic.

Group members should participate in the group’s research leadership.

Flat and decentralised group structures are most favourable.

Internal and external communications should be lively and supporting.

Necessary resources comprise staff, time, research financing, research equipment

and library resources.

e Differentiation (presumably including staff specialisms) is favourable to
productivity.

e Collaboration, both locally and internationally, is of the utmost importance.

e Rewards (e.g. financial, prestige and awards) have a favourable impact on
productivity.

e Selection of suitable staff is important, also hiring policy.

e Leadership of the research group is crucial.

It is worth observing that a ‘research culture’ is not a discrete element within this
exhaustive analysis of the salient factors. Instead, a research culture is what is
produced by, or results from, the combination of all the factors listed above. Note, too,
the presence of collaboration, leadership, communication, and rewards.

2.4.3 Process and product development and change

The impetus of competition from producers in low wage countries is spurring British
industry towards competing via high-end product strategies involving complex
product specifications and less on low price unless other competitive advantages are
in place, such as prohibitive long-distance transportation costs. Mason (2005) - in his
surveys of plastics processing, printing, logistics and insurance - noted the link
between businesses’ capability to achieve high value added goods and services and
their skill-intensiveness. High value added products and services are defined as:

e One-off or low volume.
e Highly complex specifications.
e Not price dependent.

e Competing in a market for premium quality, not standard or basic quality.
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e Developed by companies often leading the way in developing new products,
services or techniques.

Product and process innovation can be either new to the market or industry, or new to
the individual firm.”* A greater diversity of competences and disciplines is now
needed for product and process innovation than a single enterprise, or even a single
locality, can possess. This is spurring businesses to open up their knowledge creation
processes and share intellectual property rights. Information and communication
chains — and therefore innovation networks - are increasingly global and virtual.”
This places added emphasis on the ability to collaborate and network successfully. Its
primacy positions inter-firm collaboration high among the objectives of innovation
policy, and for this reason it is apposite to look in some detail at the skills element.

2.4.4 Skills for Successful Collaboration and Networks

Collaborative working is the key to generating major innovations in new
technologies, asserts the government’s 2005 response to the Lisbon Strategy.
Perception of the crucial role of collaboration in generating innovations is behind the
government’s provision - through its Technology Strategy launched in 2004 - of £370
million available for businesses to collaborate on achieving innovation outcomes by
working together on developing and commercialising the new and emerging
technological opportunities identified in the Technology Strategy.

Networking and collaboration can stimulate innovation between businesses because:
e Businesses learn from and do business with each other.
e They are more likely to collaborate on strategic projects.

e This helps to build critical mass to better exploit commercialisation
opportunities.”

Existing examples of innovation-generating and supporting models include the
BioConcepts Hub in Cambridge focusing on biotechnology, and the Enterprise Hubs
located in the South East. In the latter, some 22 networked centres offer business
incubation services to high-growth start-ups and early stage companies with the
facility to share sophisticated scientific equipment they could not afford themselves.

The creation of knowledge (expertise) and the management of knowledge (access,
transfer, organisation, utilisation) are vital components of the innovation process.

7 Frenz and Oughton (2005)

3 Welsh Economy Research Unit, 2005

" HM Treasury, Lisbon Strategy for Jobs and Growth, October 2005

> HM Treasury (October 2005), citing Regional Development Agencies
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Knowledge is a value to businesses and Hemlin (2002) maintains that the organisation
of it (i.e. knowledge management) is even more important than its possession.
Essential to creativity in work teams is access to and the sharing of knowledge, as
well as its application and information to generate it anew. This is also true for the
exchange of knowledge externally to the organisation through its capture and transfer
from external sources.

Research into collaboration raises questions as to the conditions conducive to its
success. The Advanced Institute of Management Research (2005) notes that: “For
some innovations, joint ventures, alliances and outsourcing can play a useful role. But

for others, they are inappropriate and strategically dangerous.” ’°

They see the issue
of whether to collaborate or not as contextual and dependent on the strategy adopted
for the particular type of innovation activity. Other research reveals no statistically
significant correlation between inter-firm co-operation and innovation.”” In contrast, a

positive correlation occurs between firm-university collaboration and patenting.

As we have seen, though, innovation is enhanced and facilitated by the exchange of
knowledge, and collaboration provides an environment and the mechanisms for
learning. Indeed, a straightforward correlation between networking activity and
innovation is confirmed by research into the impact of networks on the learning and
skills of businesses. "* Research into SMEs in Scotland and the North East” also
found empirical evidence that inter-firm co-operation with suppliers and public
institutions is linked to innovation, and networks are important. Furthermore, the
innovative performance of science-based firms is linked to university co-operation.

Research confirms that businesses’ objectives in networking are primarily to acquire
new skills or knowledge. * This promotes and enables workforce learning and in that
way contributes to their performance improvement. Other reasons include business
development, accessing guidance and support, or developing business credibility. A
major conclusion is that the possession of relationship skills is crucial if businesses
are to make the most of their networking activities, whether undertaken with
suppliers, customers, general social contacts, sector organisations, business or
personal member organisations.

However, smaller firms are less actively engaged in networking.®' Resources must be
targeted to support the development of professional network facilitation. Where
networks support the provision of publicly funded learning and skills development, it
is advised that the administrative burden on them should be minimised as ‘red tape’

7 Munshi et al, AIMR, citing Chesbrough and Teece (2002)
77 Frenz and Oughton (2005), citing Fritsch and Franke (2004)
8 Turner et al, report for the DTI, 2006

7 Frenz and Oughton (2005), citing Freel (2003)

% Turner et al, report for the DTI, 2006

8! Turner et al, report for the DTI, 2006

RSP Cross Cutting Issues 2006: Innovation Page 37 of 217



can act as a disincentive. External support like R&D is an important substitute in
smaller firms for the lack of internal skills. *

2.4.5 Clusters, Learning and Innovation

A cluster is: “A pool of interdependent and complementary competences associated
with related manufacturing and service activities” and not simply a sector.*> The
production chain can include a number of manufacturing and service activities.
Clusters vary — they may be traditional manufacturing or high-tech, for example — but
all tend to be characterised by high degrees of mobility of people between different
firms and other organisations. Consequently, they are an important source of inter-
firm learning through ‘knowledge spillovers’ in the same way that multi-skilling
spreads ideas and know-how within individual organisations. Inter-firm relationships
that occur in clustering can be both vertical (i.e. involving companies in the same
supply chain) or horizontal (whether in different sectors, or competing in the same
market). Innovation can be supply chain driven.

The knowledge-generation and diffusion potential of clusters — and therefore their
contribution to innovation - makes it important to understand the mechanisms
involved and to learn from their example. In the Silicon Valley cluster, for example,
formal and informal networks of engineers, scientists and professionals exist, also
forums for exchanging ideas and improving practices.

Successful clusters also develop their own mechanisms for delivering (and also
evolving and modifying) training - and this includes training by some larger firms as
well as public sector employers. Higher education is key to delivering training in
high-tech clusters. The social networks between education/training and businesses
enable the development of ‘communities of interest’. Service companies — like
venture capital firms and intellectual property specialists — also spring up in an
innovative cluster. These also have an important role in inter-firm learning and the
diffusion of new practices.

As significantly, successful clusters act as a magnet for qualified people, technical and
managerial, both in established high-tech areas like Silicon Valley and in emerging
clusters, in the way that has occurred in Israel and Bangalore, India. They also create
an environment which encourages entrepreneurial behaviour because they provide the
conditions to motivate and facilitate people starting new businesses.

%2 Frenz and Oughton (2005), citing Freel (2003)
% Welsh Economy Research Unit, Challenging Clusters, 2005
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2.4.6 Skills for Successful Technology Transfer Networks

Analysis of the European Commission’s Sprint programme provides valuable insights

into the skills needed to run a successful network, in this case involving international

member companies engaged in technology transfer (see Text Box 5).** This raises

numerous pertinent points about network membership, working towards targets and

keeping on track, also on communication and sharing information.

Text Box 5: The Components of Successful Networks

a) Membership

The successful identification of suitable network members.

Achieving cohesion between members.

Mutual trust — perhaps facilitated externally initially e.g. by a consultant.

Shared interests which make it possible to overcome difficulties due to differences
in size and resources of member companies and their respective specialisations,
and turn these to the network’s advantage, even if their individual goals vary.

b) Working towards targets

Identification of objectives, needs and ways forward.

Instilling a sense of purpose.

The allocation of tasks. Devolved responsibility.

Autonomy of partners. Respect for individual business backgrounds and expertise.
Willingness of individuals to accept the network’s working culture.

Rules of conduct informally adhered to rather than a laid down, unless a broad
consensus is for a formal code of conduct, or agreed for specific activities e.g.
finance for cross-licensing or market research.

Targets are set, also methods for speedy decision making and enquiries response.
Plenary meetings set an agenda structured to keep their efforts on track via:

» An administrative report.

» Project/activity report/development update.

» Introduction of new products.

» Discussion of queries/problems.

» Work plan for next period.

Flexibility exists of structure, strategy and operations, and the ability and
willingness to change if results are poor e.g. via greater specialisation or focus, or
the identification of blockbuster opportunities.

The use of external expertise to supplement those within the network.

A focus on quality of input and output.

Investment by the partners in time and finance.

Agreement is achieved between partners about the equality of their individual
effort (input) and their receipt of equal financial resources.

$ Coopers & Lybrand, undated.
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¢) Communication, information and know-how

e Members are supportive of each other in giving advice — sharing know-how,
ensuring knowledge dissemination.

e (Good interpersonal relations exist, not inhibiting information flows and sharing.

e Reliability is displayed by each partner and members can depend on each other.

e Existence of a leader among the partners if the network identifies a requirement
for one. If not, one partner may act as the lead contact and information broker.

e Local network partners/brokers are appointed for each country/region. In

transnational networks language skills are important for the broker to

communicate between international partners on behalf of the local partners, as

well as acting as a ‘cultural translator’ and intermediary between members.

An appropriate communication method is drawn up for use by the network.

Open, easy and frequent contact methods/communication channels exist.

Unified communication/marketing materials/outputs express the network’s image.

Intentional leakage externally of achievements and innovation e.g. through

seminars, papers, consultancy, to achieve market buy-in to changes/developments

within the network, e.g. to professional/trade organisations, and to source ideas.

The SPRINT analysis advises that network members should be selected for their
existing specialisms and technological expertise, i.e. what they would bring to the
network (identified as ‘technology offers’), or on what they need to develop or
acquire (‘technology requests’):

i) Criteria for selection via ‘technology offers’:

The criteria for selecting members on the skills they would bring to the network are:
e (lear management commitment to sell technology.
e (Capacity to effect and support technology transfer agreements.
e Potential on world markets.
e Advanced stage of development (or already commercialised).
e Existing patent and/or know-how protection.

e Well defined manufacturing procedures.

ii) Criteria for selection via ‘technology requests’:

The criteria for selecting members on what they need to develop or acquire are:
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e (Clear management commitment to acquire technology.

e Appropriate existing manufacturing, marketing and R&D functions.
e History of new product introduction.

¢ Financial and managerial resources available, and

e Well defined new product/process specification.

Problems can inhibit the successful operation and outcomes of international
technology transfer partnerships as follows:

e Language barriers prevent the free exchange and flow of information and
know-how.

e Cultural differences between members prevent mutual understanding and
acceptance.

¢ Individual differences — differences of opinion.

e National differences e.g. in legislation and educational systems.

e Different sized companies with varying resources and investment potential.
e Lack of focus on getting results.

e Diffidence and lack of commitment of one or more partners, lack of
engagement with network goals, unequal participation.

e Disagreement among members about how to divide costs.

2.5 Performance Factors

The link between high performance and innovation suggests that improving
performance can heighten an organisation’s capacity to innovate. Indeed, Mina et al
(2004) state that: “Innovation systems are constructed for a purpose, namely to solve
problems...Innovations...are trajectories of improvement sequences in which devices
or procedures are progressively refined and extended in their scope of application.” A
detailed discussion of performance and productivity is given in chapter 3 and Part
Two. This section looks instead at market issues and financial performance.
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2.5.1 Market issues and financial performance

Innovation activity is embedded in the market process. The entrepreneur relies on
market signals to indicate the feasibility of their venture. The commercialisation of
products and market development go hand in hand. Market information is used to
acquire knowledge and outwit competitors. Market processes influence the outcomes
of innovation and the ability to innovate.*

The size and structure of the market, as well as its proximity, have a key effect on the
speed of diffusion of an innovation. Other major contributors include co-operation
between firms, and institutional, social and cultural factors.®®

Existing innovative firms and new businesses are greedy consumers of investment
capital for development and growth. This exerts pressure for the innovative company
to possess sound financial and business management skills. Challenges include the
sourcing and accessing of finance — loans, investments, venture capital - and dealings
related to intellectual property and the route to commercialisation — licensing,
prototyping, testing, joint ventures — as well as maintaining profitability through day-
to-day operations, the cost of adopting new technology, and investment in fixed
capital. Inadequacies in financial acumen can hold innovators back or, in the worst
case scenario, threaten their business survival.

The achievement of profitability is a fundamental test of innovation’s success.”’
Profitability is also fundamental for mature businesses to consider engaging in any
innovative activities, and lack of profitability can hinder their desire to. For these
firms: “Business survival alone is a major challenge, and the pressures of meeting
short term goals and making a profit leave little room for innovative thinking.”
Further impediments are exerted by the fear of failure, difficult trading conditions and
too many rules and regulations.®®

2.6 Barriers to Innovation

We have already seen how obstacles to entrepreneurship, ineftfective leadership, and
network and financial problems act as inhibitors to successful innovation. Looking
more broadly at barriers to innovation, it is clear that these are among a whole raft of
factors that can cause impediments. Barriers relate to external inhibitors connected
with, say, economic and fiscal and market contexts; and/or, they relate to internal

8 Metcalfe (2005); Munshi et al, Advanced Institute of Management Research, 2005
% Frenz and Oughton (2005)

%7 Metcalfe (2005); Munshi et al (2005)

% DTI, Innovation Message Project, 2005
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inhibitors within businesses arising from their organisational structures, working
practices, and human and capital resources (see Text Box 6):

Text Box 6: Barriers to Innovation

a) External inhibitors
e Legislative and regulatory instruments which do not provide the framework to
encourage and support entrepreneurs.
e Economic conditions which affect businesses’ investment potential, limit their
profitability and diminish the availability of funding and other support.
Lack of demand for innovative products.
Lack of a culture of innovation in economies, local, regional and national.
Skill deficiencies in the labour pool and the research infrastructure.
Lack of opportunity to be innovative, as can occur due to a parent company’s
business strategy restricting subsidiaries’ operations to narrow limits.
e Limitations in the training and workforce development infrastructure to
provide the skills needed by innovators.

b) Internal inhibitors
e The lack of clear, winnable goals and strategies.
Lack of vision; lack of ambition.
Absence of a culture of innovation at individual and organisational level.
Narrowly defined regimes, programmes and curricula; bureaucratic command
and control structures.
Inadequate financial resources.
Skill deficiencies in managers and workers.
‘Firefighting’ due to time pressure e.g. to meet deadlines.
Lack of information related to key elements of the innovation process, or
problems in accessing it.
e Technological limitations.

Source: writer’s research and sources consulted in this literature review

A review of the 3™ European Community Innovation Survey (2001) to investigate the
contribution to business innovation made by the science base (publicly funded
institutes and universities)*” concluded that access to technology was not amongst the
most significant impediments to innovation for businesses. Instead, it was other
factors such as market conditions, lack of ambition, access to finance, and the quality
of demand, which impacted more greatly on the innovative performance of firms. The
relatively limited links that firms had with the science base were explained by their
lack of commitment to innovation.

Further light is shed on this issue by a 2005 study by Frenz, Michie and Oughton.
This indicates that underlying issues are instrumental, since they conclude that:

% Tether and Swann (2003)
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“...firms must have a certain level of absorptive capacity (captured by the proportion
of science and engineering graduates in the workforce, the level of firm R&D
expenditure and organizational capability) before they can enter into a cooperation
agreement with a university.”
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3 INNOVATION PERFORMANCE:
THE UK AND WEST MIDLANDS IN
THE INTERNATIONAL CONTEXT

3.1 Introduction: Innovation Performance

A knowledge-intensive economy acts as a key driver of innovation and positions it
well to compete globally. Comparison of the UK against economies worldwide and,
assessment of how the West Midlands matches up to other regions gives a relative
indication of performance. This section examines the UK’s and West Midlands’
innovation performance in the international context, looking first at innovation
indicators and measures. It then goes on to present the UK and Regional data on
innovation performance.

3.2 Innovation Indicators and Measures

Innovation occurs via a wide range of business practices.”’ Since skills are established
as essential to innovation, and managerial and workforce expertise, knowledge,
learning and development is crucial, it is helpful for policy makers to measure
performance, change and improvement. Commonly used performance indicators for
innovation include R&D expenditure, numbers of research personnel, and patents.

Patents and R&D expenditure alone are imperfect measures of innovation, since not
all innovations are patented, and therefore not all innovative activity is captured by
R&D spend or by patent applications. Other indicators of innovative activity include
non-pecuniary knowledge acquisition; co-operative agreements between firms; and
networking between firms and research organisations.”!

% Robson and Ortmans (2005)
°! Frenz and Oughton (2005)
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3.2.1 Overseas national innovation indicators: some examples

Other organisations which have developed a set of benchmarks for measuring
organisational innovation include the OECD’s Science, Technology and Industry
Scoreboard, and the Index of the Massachusetts Innovation Economy, an annual
publication produced by the Massachusetts Technology Collaborative. Many of these
measures relate to science and engineering, research and collaboration, and the fiscal
context, but they also include indicators on:

Internet connectivity.

e Pay.

Employment clustering by sector, and

The difficulty in hiring personnel for selected technical positions and
functions.”

The Science Council of the Canadian province of British Columbia established a set
of proposed innovation indicators in 2003 which included 5 skills indicators, 9
indicators for knowledge performance, 7 indicators of the innovation environment,
and 5 on innovation outcomes. They intended to benchmark British Columbia against
Canadian national average performance.

The British Columbian innovation skills indicators and other related performance
indicators include:

e Percent of the population 15 years and older with post-secondary credentials.
e Bachelor degrees in science and engineering per 100,000 population.

e QGrade 8 results in maths and science.

e Education spending.

e Research personnel per 100,000 population.

e The workforce in natural and applied science related occupations (numbers).
e Number of immigrants aged 25 years + with 16 or more years of education.

e New business starts.”

%2 See Science Council of British Columbia and Industry Canada, 2003, for a table comparing the range
of indicators used by the OECD, Massachusetts, and Canadian provinces.

% This list includes all the innovation skills indicators and several others. For the complete list see
Science Council of British Columbia and Industry Canada, 2003
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British Columbia has also developed a set of high-tech indicators including measures
of venture capital investment and entrepreneurship.

3.2.2 UK innovation indicators

The UK Innovation Survey, which feeds into the Community Innovation Survey
undertaken across European Union countries every 3 years, employs a swathe of
broader measures of innovation activity, protection and performance.”® These include:

e Engagement in innovation projects, whether not yet complete or abandoned,
and the resources allocated to innovation activity.

e The effects of innovation, including strategic changes, and

e The protection of intellectual property/innovation outputs (see Text Box 7).

Text Box 7: Innovation Measures used by the UK Innovation Survey and
Community Innovation Survey

Innovation activity

e Introduction of products/processes new to market

e Ongoing or abandoned innovation activities

e Innovation-related expenditure: R&D, training, knowledge acquisition, machinery
or equipment linked to innovation activities

e (Co-operation agreements: with suppliers, clients/customers, other group
enterprises, competitors, consultants, higher educational institutions, government
research organisations

Effects of innovation activity

Improved quality or range of goods or services

New market entered/increased market share

Reduced costs per unit produced or provided

Improved flexibility of production/service provision

Increased capacity for production/service provision

Increased value added

Met regulatory requirement

Reduced environmental impacts or improved health and safety

Strategic changes e.g. change in marketing strategy, new organisational structure,
change in corporate strategy, use of advanced management techniques

Protection of intellectual property/innovation outputs

e Confidentiality agreements.

% Robson and Ortmans (2005).
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Trademarks, copyright, registered designs

Patents

Lead-time advantage over competitors (this also an effect of innovation activity)
Secrecy

Design complexity

3.2.3 Further issues about innovation benchmarks

Although benchmarking provides a way for businesses and other organisations to
compare their own innovative attainments and approaches with others, it is relevant to
ask: how do they know whether they are measuring themselves against the best in
class — world class? A recent survey of UK businesses’ found that independent
innovators innovate to the level of their peers. Do they know what their competitors
are doing? How often do they benchmark, and what criteria do they employ? How do
they use this information? Much remains to be learnt about this important process.

This review suggests that a comprehensive set of indicators for benchmarking
innovation skills and the success of organisational change and external interventions
awaits further development. Their development would not be an easy task given the
complexity of the components of innovation and the alternative nature and detail of
the data which would need to be gathered. Speculatively, in addition to the usual
measures of qualifications, levels and training, additional innovation skills indicators
might be developed based on (among other possible examples):

e The use of creativity tools and techniques; purpose; how many people were
involved; their occupations; outcomes.

e Changes in organisational structures and methods, such as moving to a flatter
or matrix structure from a hierarchical one.

e The use and effects of using different communication methods.

e Team working: teams and groups operating and the specific purposes; what
groups were involved; how they operated.

e Multi-skilling and knowledge transfer: areas of skill; techniques used; the
occupations involved.

% DTI, Innovation Message Project, 2005
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3.3 Innovation Performance

A government report on UK productivity and competitiveness’® observed that the UK
continues to have a world class science base, but has unrealised potential for that
science base supporting a strong UK performance in relation to innovation. Levels of
R&D expenditure and patenting remain low, partly because innovation tends towards
non-R&D outcomes and methods of intellectual property protection other than
patenting. Skill deficiencies occur, with a high proportion of people having only
basic-level skills. There is an issue about vocational qualifications, and a management
quality deficit compared to our competitors. But the UK is catching up in relation to
intermediate-level skills and performs fairly well in terms of high-level skills. On
enterprise the UK stands out from most of its competitors, having a more
entrepreneurial culture than Germany or France, for example, but lagging the US.
Access to finance does not appear to be a major problem.

The productivity and competitiveness report also posited that the considerable
productivity gap between the UK and the US can probably be explained by the latter
being more innovative. Since 1999: “Total factor productivity improvements” (i.e. the
efficiency with which the labour and capital inputs are combined to produce output),
“reflect innovation and technological spillovers amongst other factors.”

3.3.1 Regional Innovation Performance in Europe

The European Innovation Scoreboard compares the innovation performance of
European regions based on seven indicators:

1. Tertiary education.

2. Participation in lifelong learning.

3. Employment in medium-/high-tech manufacturing.
4. Employment in high-tech services.

5. Public R&D expenditure.

6. Business R&D expenditure, and

7. High-tech patents.

The Scoreboard places the West Midlands 29" of the top 50 most innovative regions
in Europe. Only the East of England (4™) and the South East (8th) come within the
first 10.

% DTI and HM Treasury, The 2005 Productivity and Competitiveness Indicators 2005
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Overall, among the top 50, northern European countries perform best, notably
Sweden, Finland, the Netherlands and Germany. Table 2 shows the top 10 regions and

the positions of all UK regions in the top 50.

Table 2: European Innovation Index: UK regions in the top 50 rankings

Region Country Rank
Stockholm Sweden 1
Uusimaa Finland 2
Noord-Brabant Netherlands 3
Pohhois-Suomi Finland 4
Eastern UK 5
Ile de France France 6
Bayern Germany 7
South East UK 8
Comunidad de Madrid Spain 9
Baden-Wiirttemberg Germany 10
South West UK 14
West Midlands UK 29
North West UK 36
Scotland UK 38
London UK 41
East Midlands UK 44

OECD, Local Governance and the Drivers of Growth, 2005

3.3.2 Regional contrasts in knowledge based businesses 1997 to 2003

In terms of the proportion of knowledge based businesses in the Regional economy,
the West Midlands improved substantially between 1997 and 2003, but remains at a
disadvantage to London, the South East, the Eastern and North West regions, and is
somewhat lower than the UK average (17.6% compared to 21.2%) (see Figure 3 and

Appendix 3).
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Figure 3: Proportion of knowledge based firms: regional contrasts 1997 and 2003
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3.3.3 Regional innovation activity pre-2003

A generally positive picture for the West Midlands’ creation of new, improved or

novel products was given by the Third Community Innovation Survey (2001),
covering the years 1998 — 2000 (Figure 4).

Figure 4 shows that:

Across all broad industry groups, including services and industries such as the
utilities and financial sector, a higher proportion of turnover in West Midlands
businesses (14%) was attributable to the creation of new, improved or novel
products than in any other UK region except Scotland (15%). The English and
UK average was 9%.

In manufacturing the West Midlands stood out particularly strongly, since the
Region recorded the second highest percentage of turnover attributable to new,
improved or novel products in the electrical and optical equipment industries
(41%) after the North West (49%), against a UK average of 25%.

In fuels, chemicals, plastics, metals and minerals the West Midlands figure
was 8% of business turnover attributable to product innovation, compared to a
high of 15% in the East, also in Scotland and Northern Ireland.
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e In transport equipment, the percentage of West Midlands business turnover
attributable to product innovation was 16%, on a par with the East Midlands,
though behind the highest attainments by the North East (24%) and Scotland
(31%).

Figure 4: The percentage of turnover attributable to new, improved or novel
products, 1998 — 2000: West Midlands and UK contrasts

West Mids outshone the UK for turnover from i ===
innovation in elec/optical & transport equipt 3 =

Business turnover attributable to new, improved or novel products,
1998 - 2000

Percent
0% 10% 20% 30% 40% 50%

Food, clothing, wood, paper, publishing and
printing

Fuels, chemicals, plastics, metals, minerals

Electrical and optical equipment

B West Midlands B UK

Transport equipment

Manufacturing not elsewhere classified

Construction

Source: Lad M, Regional Competitiveness & State of the Regions, DTI, April 2005, citing CIS3, 2001

29

A cross-European survey by the OECD on the subject of entrepreneurship showed the
West Midlands was a middling performer among UK regions in terms of novel
product and process innovation, the latter being markedly stronger (see Figure 5).

The OECD points out that the relatively low expenditure on R&D, and its
employment profile, help to explain why process innovation is stronger in the West
Midlands than the generation of novel products, since in the former it exceeds the
English and UK averages (5% compared to a UK average of 4% of SMEs).

Although the OECD data indicate that the West Midlands performed quite well
compared to most other English regions in the percentage of SMEs generating novel
products, and equalled the UK and English average (7% of SMEs) (see Appendix 4),
it is important to consider that the achievement should be higher given the West
Midlands’ significance as the highest concentration of manufacturing among the
English regions.
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Figure 5: Novel product and process innovation by English region
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3.3.4 The UK Innovation Survey 2005: regional and sector contrasts

First results from the latest UK Innovation Survey (2005) suggest that the West
Midlands may have slipped relative to other UK regions in the level of business

innovation activity.°” The 2005 survey sampled over 28,000 enterprises of 10 or

more employees in sections C to K of the Standard Industrial Classification. In

addition to a range of distribution and services industries, the survey sample included

the following production and construction sectors:

Electrical and optical equipment.

Transport equipment.

Fuels, chemicals, plastics, metals and minerals.

Food, clothing, wood, paper, publishing and printing.

Manufacturing not elsewhere classified.

Construction.
Mining and quarrying, and

Electricity, gas and water supply.

°7 Only outline data were available in Spring 2006.
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The data were weighted upwards to represent the national population of firms of this
size. Questions asked about their innovation activity and performance during the three
years 2002 — 2004 since the previous UK survey of 2001.

Very little variation occurred across the UK regions in relation to the proportion of
innovative-active businesses, according to the 2005 survey results. It is notable,
however, that the West Midlands parallels Eastern England in the bottom of the field,
with only 55% of businesses innovation-active, compared to 60% in South East
England and 58% in Yorkshire and the Humber and the North East, and 57% on
average across England (Figure 6).

Figure 6: Proportions of innovation-active businesses by UK region, 2002 - 2004
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Source: Robson S and Ortmans L, First findings from the UK Innovation Survey, 2005,
Economic Trends, 628, March 2006 Base: 16,446

The level of innovation activity by UK businesses varies considerably across different
sectors. The UK Innovation Survey 2005 showed that, in the production and
construction industries during 2002 — 2004, firms producing electrical and optical
equipment were the most prominently innovation active (85%), compared with a
much lower 44% in construction (Figure 7). The limited innovation orientation of the
construction sector was borne out by the West Midlands Regional Observatory’s
Construction Sector Profile of 2005 and represents substantial cause for concern.’®
In contrast, Figure 7 shows that approaching three quarters of firms in manufacturing
not elsewhere classified (nec) and transport equipment were innovation active (74%
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and 72% respectively), and over two thirds (68%) in fuels, chemicals, plastics, metals
and minerals.

Figure 7: Innovation activity by UK industry sector, 2002 — 2004

Construction saw relatively limited innovation 1} ;_-_?
activity, electrical & optical much greater 3 =
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Source: Robson S and Ortmans L, First findings from the UK Innovation Survey, 2005,

Economic Trends, 628, March 2006 Base: 16,446

In terms of co-operative arrangements for innovation, the UK Innovation Survey 2005
showed that UK firms were most likely to link up with customers or suppliers, rather
than with other enterprises within their groups, or with competitors, consultants,
higher education institutions or government research organisations (see Figure 8).

It is significant for regional policy to note that local and regional linkages were
generally slightly less prevalent than those UK-wide (65% compared to 69%) except
where relating to links with other enterprises within their group or with higher
education institutions, where the trend was reversed and innovation linkages were
more likely. Also noteworthy is that, overall, one third (32%) had international co-
operation arrangements in Europe and one quarter (25%) elsewhere, mainly with
suppliers or customers, but also to a lesser extent with other bodies

% West Midlands Regional Observatory (Tilson, B), for the Regional Skills Partnership, 2005
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Figure 8: The extent of co-operation arrangements regionally, nationally and
overseas, 2002 — 2004, by type of partner
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Source: Robson S and Ortmans L, First findings from the UK Innovation Survey, 2005,
Economic Trends, 628, March 2006 Base: 16,446

The UK Innovation Survey 2005 also showed that, during 2002 - 2004

e Customers, other enterprises in their group, and suppliers were also important
sources of information related to innovation.

¢ Businesses were less likely to be innovation active if smaller (10 — 250
employees) than larger (250+) (57% of smaller firms compared to 72% of
larger ones).

¢ One quarter of smaller firms (25%) had introduced a product new to the
market, compared to 39% of larger firms, and 15% of smaller firms were
process innovators compared to 31% of larger firms.

¢ Financial pressures on smaller firms for innovation investment are suggested
by the lower proportion incurring innovation-related expenditure (54%)
compared with larger firms (68%). Furthermore, 12% raised the cost of
finance as a potential barrier to innovation, and 11% cited problems in the
availability of finance, compared to 9% of larger firms in each case.
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3.4 Research and Development Investment

The DTI’s annual R&D Scoreboard is a key analysis of UK R&D activity in the
international context and by sector. It provides a major indicator of innovation-led

growth because industrial R&D “helps to create higher value added products,

processes and services on which the future of UK companies increasingly depends.”

The 2005 R&D Scoreboard notes the importance of skills, sound business
management expertise and strong operational performance in relation to R&D

activity, observing that:

There are well-established links between R&D and company performances
(sales growth, wealth creation efficiency) and market capitalisation. However,
the point is emphasised that company success depends not only on wise and
balanced investment in R&D and other factors including skills and market
development, but also on good strategic choices and operational excellence.

R&D is concentrated in 6 countries — the US, Japan, Germany, the UK,
France, and Switzerland. The business climate for R&D has improved most in
North America. However, the OECD Science, Technology and Industry
Scoreboard 2005 states that China has become third largest R&D performer
behind the US and Japan, mainly due to rapid growth in researchers’ salaries.
In 2003, China had the world’s second largest number of researchers
(862,000), behind the US (1.3 million in 1999) but ahead of Japan and the
Russian Federation (675,000 and 487,000 respectively).

The 2005 R&D Scoreboard indicates that the largest R&D concentrations
globally are automotive, IT hardware and pharmaceuticals. Pharmaceuticals,
automotive and aerospace grew most rapidly amongst the top 10 sectors since
the previous year.

UK R&D activity is more vigorous than in 2001, and is particularly strong in
pharmaceuticals and aerospace/defence. The software sector is also growing.
Whereas UK R&D in automotive, IT hardware and electronics is far lower
than the global average, the converse is true for pharmaceuticals, acrospace,
food, and oil and gas.

The UK receives a high proportion of its R&D investment from large foreign
companies. Pharmaceuticals is a majority overseas-owned sector in the UK. In
contrast, smaller overseas firms are less R&D intensive (R&D as a % of sales)
than UK-owned ones.

The UK’s global position on R&D intensity is shown in Figure 9.
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Figure 9: Percentage of companies in the FT global 500 and R&D global 1000
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A detailed analysis of the UK’s business R & D investment performance shows that
UK R&D performers allocated similar levels of resources compared to international
competitors, in sectors where they were active. In other sectors which are R&D
intensive — such as motor vehicles, IT and electronics, where foreign owned
multinationals predominate — it is from the overseas facilities these multinationals
possess that R&D outcomes and technologies tend to come. The analysis
optimistically speculates that these businesses may increasingly look to local suppliers
(i.e. those in the UK). SMEs in research-intensive sectors like IT are also growing. *°

The principal sectors for R&D intensity (R&D as a % of sales) among the top 750 UK
firms are pharmaceuticals & biotechnology, and aerospace and defence (39.6% and
12.3%, respectively). The strength of the UK’s research base in these disciplines is
demonstrated by the comparison with the top 1000 global companies where R&D
intensity in these two sectors is significantly lower. In most other sectors, notably IT
hardware and electronics, the UK’s R&D intensity is below — sometimes far below —
the global rate (see Figure 10).

% HM Treasury, Lisbon Strategy for Jobs and Growth, 2005, citing DTI economics paper 11; the 2004
UK Science and Innovation Investment Framework; a 2003 review of business-university
collaboration; and the UK Technology Strategy launched 2004.
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Figure 10: The principal UK sectors for R&D intensity
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3.4.1 West Midlands business R&D and cross-regional contrasts

The OECD inter-regional analysis of innovation performance found that the
expenditure of West Midlands businesses on R&D in 2000 was mediocre, at £108 per

8. In 2004, the picture was

head, compared to an English regional average of £21
rather similar, with West Midlands businesses spending £800 million on R&D,
compared to £978 million in the East Midlands and £1,691 million in the North West,
far behind the South East at £3,265 million, but considerably greater than the North
East or Yorkshire and the Humber. The English regional average was £1,394 million.

The picture was little better in relation to manufacturing alone (Figure 11, overleaf).

National statistics on business R&D between 1995 and 2002 indicate that the trend for
R&D as a percentage of total workplace Gross Value Added was generally
downwards in the West Midlands across all industries, though level for the UK on
average. Furthermore, manufacturing R&D in the West Midlands in these years
increased by only 0.3% compared to 1.8% for the UK overall. In 2002 it reached only
just over half the level of the UK average (3.8% compared to 6.9%).'"'

1% OECD, Local Entrepreneurship Review Series, 2004
%" 1 ad (DTI), Regional Competitiveness & State of the Regions, April 2005, citing ONS
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Figure 11: Business expenditure on R&D by Region, 2004
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Total Research and Development expenditure by UK businesses in 2004 was £13,504
million of which over three quarters (£10,352/77%) was invested by manufacturing
industries. The regional breakdown by broad product groups (manufacturing only) is

given in Appendix 5 and a summary showing the West Midlands compared to the

leading two regions for R&D spend — the South East and East of England

— is shown

below (Figure 12). This reveals that R&D spend by West Midlands businesses is
generally far exceeded by these major players, except where transport equipment is

concerned, for there the West Midlands devotes the second highest spend

on R&D of

all the UK regions, exceeded only by the East of England. Aerospace R&D is also
significantly higher in the West Midlands than most other regions except for the South

East and South West.
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Figure 12: West Midlands R&D spend by broad product groups contrasted with
the top two UK regions, 2004
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3.4.2 Patenting and other forms of innovation protection: the UK and
international contrasts

Patenting is an important measure of innovation activity. Among OECD members the
UK features prominently among the stronger performers outside the United States,
though the latter — as well as Germany and Japan - far exceeds any of them in
patenting levels (Figure 13).

In relation to patents taken out at the European Patent Office in 2001, the UK (at
5,342) was well behind Germany, France and (particularly) the US and Japan, but
ahead of the Netherlands, Sweden and Switzerland and other member countries.
Nearly one quarter (23.3%) were taken out with foreign co-inventors. Substantially
more than one half of these patents (1,968) were for ICT, over one sixth (341) were
for biotechnology. For patents jointly taken out in Japan, Europe and the US (i.e.
triadic patent families) the UK was again 5™ highest performer among the OECD
countries in 2001 with only France, Germany, Japan and the US itself ahead on
patenting levels (see Appendix 6).
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Figure 13: UK Patenting Activity in the OECD context
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3.4.3 The Ratio of UK R&D to Patenting Activity

It is clearly important that the R&D undertaken by firms realises new products and
processes and that the intellectual property that this represents is protected. One
measure of the fruition of R&D is the ratio of this to patenting activity.'**

The patent to R&D ratio by sector (but not by the UK alone) shown in the DTI’s 2005
R&D Scoreboard indicates that IT hardware constituted the highest level of US
patents by R&D activity (7.6), followed by electronic and electrical products (7.5).
Automotive components was also fairly prominent (4.5), similarly chemicals (3.5),
and aerospace and defence (3.4) (see Figure 14).

Alternative means of intellectual property protection, such as registered design and
trademarks, show the UK in the top tier of EU and OECD comparator countries. The
UK Innovation Survey 2005 indicates that confidentiality agreements are more likely
than trademarks, copyright or patents. However, the OECD data reveal that, although
many highly successful UK businesses are also active in sectors where traditional
measures of technology development, such as patents, are less prevalent, they appear

121t is not an absolute measure because some patents are more important than others, and patenting

activity can vary according to each firm’s policy on patenting.
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to be mainly in sectors like financial services and creative industries rather than those

with a strong scientific and technological base. '

Figure 14: The patent to R&D ratio by sector for US Patents, 2004

IT hardware and Electronics have the highest ) ;?
ratio of R&D to US patenting activity 3 =

Ratio of R&D to US patents taken out

IT hardware

Electronic & electrical
Personal care

Automotive components
Chemicals
Aerospace/defence

Health

Software/computer services
Automotive

Telecommunications

Source: DTI, 2005 R&D Scoreboard

The West Midlands is reported to have a strong record of patent activity compared to

other UK regions.'"*

3.5 Research and technical employment in UK businesses

OECD data confirm the UK’s position near the bottom among member countries in
terms of the numbers of professionals (including scientists and engineers) and
technicians in the country’s labour force, and below the EU25 average.'® It is
postulated that the greater use of IT in R&D activities explains the need for fewer
technicians and support staff per full time equivalent researcher, but this is
counteracted by reports that researchers do draw attention to the lack of these staff in

1% HM Treasury, Lisbon Strategy for Jobs and Growth, 2005, citing DTI economics paper 11; the 2004
UK Science and Innovation Investment Framework; a 2003 review of business-university
collaboration; and the UK Technology Strategy launched 2004.

1% AWM, Manufacturing in the Regions: West Midlands, undated (2003)

1% OECD Science, Technology and Industry Scoreboard, 2005. Exact percentage not given, but
approximately 25%.
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laboratories. Women are under-represented in R&D activities across the OECD area,
particularly in businesses. They are also fewer among foreign scholars in higher
education.

There is a move towards the international recruitment of highly skilled people in
science and technology, with the possibility of a brain drain ensuing, at least in
developing countries. The UK is a major beneficiary and has one of the highest levels
of highly skilled workers from non-OECD countries, together with the US, France,
Portugal and Spain.

The perception of a seriously under-resourced scientific and technical workforce is
augmented by the data on employment change in scientific, engineering, technician
and laboratory jobs between 1996 and 2004 (Figure 15). Although the trend for
scientists and engineers is upwards, when looked at as a proportion of total business
employment the rise is much flatter, indicating that scientific and engineering jobs
have not increased at the same rate as overall employment. It is also of concern that
the employment levels of technicians, laboratory assistants and draughtsmen have
decreased.

Figure 15: Employment change in scientific, technical and administrative
occupations, 1996 — 2004
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3.5.1 West Midlands employment in high and medium technology sectors

Between 1998 and 2003, West Midlands jobs in the high and medium-high
technology sectors decreased from 220,039 to 162,128, representing a fall from 9.6%
of total employment to 7%.

As Figure 16 shows, these jobs represented a higher proportion of all the Region’s
jobs in 1998 and 2003 compared to other regions.

However, it is important to note that the data do not provide a full picture of the
occupations or type of work that underpin this result. Nor, without relating