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Foreword

Innovation policy needs to be underpinned by accurate and relevant measures of the innovation
activities of businesses, government and universities. This has been recognised in the UK with
delivery of NESTAs Innovation Index and internationally through the importance placed on
measurement in the OECD Innovation Strategy and the EC Innovation Union.

This report provides a review by academics at Manchester University of the effectiveness of
existing international data for measuring the wider conditions for successful innovation. It builds
on the report published in 2009. Using NESTAs functional model of the innovation system, the
review considers the relative strengths and weaknesses of current data, highlighting where gaps in
the measurement of the conditions exist. Each section concludes with proposals for new data to
address the gaps identified.

The report recognises the interdependence of the wider conditions — the need to consider data
within a systems framework. At a time of greater preparedness to share data, the report highlights
the value in working together to facilitate the creation of new effective measures of the conditions
for effective innovation.

As always we welcome your comments.

Stian Westlake
Executive Director of Policy and Research, NESTA

January, 2011

NESTA is the UK'’s foremost independent expert on how innovation can

solve some of the country’s major economic and social challenges. Its work is
enabled by an endowment, funded by the National Lottery, and it operates
at no cost to the government or taxpayer.

NESTA is a world leader in its field and carries out its work through a blend
of experimental programmes, analytical research and investment in early-
stage companies. www.nesta.org.uk



Executive summary

This document is a new indicator report on
Wider Framework Conditions (WFCs) carried
out by MIolIR as part of NESTA's Innovation
Index. WFCs shape the context in which

firms innovate and influence their innovation
performance and subsequent market success.
The selection and definition of those WFCs
reflect our current understanding of innovation
systems and encompass all those components
that are outside the boundaries of the firms

as key innovators in the market place. They
characterise the different and competing
environments that countries offer to innovating
firms. This report identifies six key categories of
WFCs. Opportunities for innovation come from
many sources but a central role is played by
the public research base and its propensity to
work with innovating firms. Demand conditions
and the degree of competition in the market
affect the incentive to innovate. Key resources
for innovation include the availability of high
quality human resources and of finance. The
infrastructure and services in the economy
also constitute a resource for innovation and
facilitate key flows of knowledge and people.
Capabilities of firms to innovate are reflected in
the degree of entrepreneurship they exhibit
and the wider business environment.

Highlights - standing of the UK

The UK’s public research base is widely
recognised as a strength, with this reflected
in the previously reported output-based
indicators, notably the UK’s share of world
citations which rose in 2008 to 11.8 per cent,
representing high productivity in relation to
the budget share. On a per capita basis it
was noted that mid-sized countries deliver
higher levels. In terms of inputs to the public

research base, Gross R&D expenditure (GERD)
remains below the EU average at 1.8 per

cent and has been largely static over the past
decade. This figure needs to be interpreted
with some caution as it reflects the sectoral
composition of the economy. Performance

in the commercialisation of research through
intellectual property creation and spin-offs was
previously reported as strong. An indicator of
the attractiveness of the public research base
(and of framework conditions for R&D more
generally) is the share of UK Business R&D
(BERD) financed abroad. In 2008 this was the
highest in Europe at 23.5 per cent though it
has declined from a peak of 29.7 per cent in
2002. Of more concern is a persistent decline
in the proportion of R&D in higher education
financed by the private sector, falling from

7.1 per cent in 2000 to 4.6 per cent in 2008,
a figure below the EU average (of 2007) and
far behind leaders such as Germany (14.2 per
cent in 2007) and South Korea (12 per cent in
2008).

By comparison with peer countries, the UK
shows consumer demand conditions that are
only moderately favourable to innovation.
Hence, at the level of consumers, 31 per

cent of UK citizens are in favour of pursuing
‘risky” new technologies as compared with

42 per cent in the leading country surveyed,
the Netherlands. Buyer sophistication, which
reflects the ability of buyers to understand
innovation and to use it, again produces a
middle ranking position of 4.6 which has fallen
from the leading position in 2005. This is
borne out by actual purchasing behaviour of
technology-intensive products where the share
of communication technologies in household
consumption is the lowest in an OECD
comparator group at 2.12 per cent, less than
half than that of the leader, South Korea.



Business demand conditions also illustrate

at best a moderate position. Firm-level
technology absorption is in the lower group,
indexed at 5.7 for the UK compared with 6.4 in
Sweden. Companies” strategic engagement in
innovation with their customers is comparable
with France and Germany at 35 per cent of
firms surveyed, though well behind Nordic
leaders. Partnership with suppliers is the lowest
in the comparator group, at 31 per cent, over
10 per cent behind France and Germany. While
public procurement is now recognised as a key
driver of innovation, statistics in this area are
limited. However, companies surveyed rated
the UK lowest in terms of the degree to which
government procurement decisions result in
technological innovation.

The state of the UK’s business environment
and competition between firms is generally
strong. Survey data on intensity of competition
place the UK in the top ten and equal first
with Japan among G8 countries. The UK has

a substantially higher birth rate of firms than
other larger European countries and is 32 per
cent above the EU average. However indicators
more focused on innovation place the UK in a
less favourable position. For the percentage of
firms with new-to-market product innovations
in 2004-2006, the UK is ranked 19t for the
SME performance and ranked 24* for large firm
performance. UK performance on intellectual
property per capita is stronger but still behind
other major EU economies and lags the EU27
average and the USA, being 16% in the triadic
patent families per capita. A higher ranking is
achieved in cross border trademarks where the
UK ranks 8.

Entrepreneurship refers to the dynamic with
which economies generate new businesses.
Overall, the picture is moderate to positive,

UK fares well compared to large European
competitor countries, but has some gaps to the
US or the fast-growing economies. In the UK
the barriers to entrepreneurship are perceived
as being low compared to peer countries.
However, the share of companies indicating

a fear of failure rate — as a measure of risk
aversion — has a medium position in the UK.
Thirty-two per cent of people surveyed who
see a good opportunity for doing business

fear to fail, which is far lower than in Germany,
France or Japan (50 per cent), but significantly
higher than in countries such as Sweden,
Norway, South Korea or the US (27 per cent).
This corresponds exactly with actual early-
stage entrepreneurial activity, where the UK
has a medium position, far better than Japan
or Germany, for example, but far behind the US

and the Netherlands, let alone Brazil and China.
Interestingly, the crisis year 2009 has seen a
drop in failure rate and a rise in entrepreneurial
activity in the UK. Further, the share of start-
ups that are actually opportunity-driven (rather
than necessity driven) is higher in the UK than
in the other large EU countries, but lower

than in the US, Brazil and China. As regards
administrative burden on entrepreneurship, the
UK is in the most favourable position overall,
and the burden on start-ups is lowest (except
New Zealand). However, the level of requlatory
and administrative opacity is high compared to
almost all comparator countries.

The access to finance for UK companies is
important for investment and thus investment-
intensive innovation. Here, the UK has a
moderate to poor standing. The market
capitalisation of listed companies is actually
highest out of all comparator countries. For
venture capital, the UK has an interesting
position, as the country is best placed when

it comes to the financing of the expansion
phase of companies, with 0.17 per cent of GDP
venture capital spent on the expansion phase
(compared to, for example, 0.08 per cent of
GDP in the US), but has only a very moderate
position for the financing of early-stage firms
(with venture capital being 0.03 per cent of
GDP compared to 0.05 per cent in the US).
Overall, the ease with which UK firms can get
loans and venture capital is rated as very low
in a global CEO survey compared to almost all
comparator countries, and the assessment has
become worse in recent years.

In terms of infrastructure and services,

the UK emerges as high in the supply of
Knowledge Intensive Business Services

(KIBS) with an overall share of 3.21 per cent
of employment, but in a medium position

in “financial services’ (and in education and
knowledge creation services) and a rather

low position in IT services. In terms of overall
creative workforce, we see the UK at the

top end of the distribution, with a higher
proportion of such workers (and implicitly,
such industries) than other large countries

like Germany and France. In one dimension of
physical infrastructure, the 3G cellular mobile
subscribers as a percentage of total subscribers,
the UK is just below the OECD average and

at 17.2 per cent far behind the shares found

in East Asia, at 100 per cent in Korea and

82 per cent in Japan. The UK is leading in
expenditure through the internet (world leader
in e-commerce) and is also a net exporter of
e-commerce services, exporting £2.80 for every
£1 imported. However, it is only in a medium



position as regards to the provision of the
actual infrastructure.

Human capital refers to the stock of
accumulated experience, skills and abilities
that people bring to bear on the production of
an output. Improving the size and quality of
human capital requires investment and here the
UK is outperforming most of the comparator
countries in the rate of change of investment,
with a growth factor in primary, secondary and
post-secondary non-tertiary education of 150.5
since 2000 compared with an OECD average of
124.2. The UK maintains levels in attainment
around the OECD averages but above the EU
average of 24 per cent in the share of 25-64
year olds with tertiary education in 2007.

In terms of skill levels, Human Resources

in Science and Technology (HRST) workers
account for 43.2 per cent of the economically
active population, ahead of the EU average of
39.3 per cent and just behind Germany, but
well behind Nordic countries which are around
the 49 per cent mark. A similar position exists
for employees with ICT skills, indexed at 7.7
compared with 8.1 for the USA and 9.1 for
Sweden. Looking at training for innovators, the
UK is in the middle of the reference group with
50-70 per cent of employers having provided
innovation-related training to staff.

Future needs

For each framework condition there are gaps
in data and sometimes also conceptual gaps,
as we do not have sound operationalisation
for certain dimensions of a specific framework
condition. The biggest challenge to fill gaps
in the future appears to be the request for
international comparison, as any survey or
monitoring tool would have to be coordinated
internationally.

Regarding the public research base and
knowledge exchange, while input data

is abundant, there is a lack of systematic

data on university-industry cooperation.
Further, international comparative analysis of
performance of the public research base and
university patents and their relative ‘value” on an
inter-country (EPO, WIPO) would be desirable.
For example, an analysis of the scientific and
technical articles cited in patents can point to
the strength and relevance of the research for
technology as well as to the globalisation of
R&D, while an analysis of the citation patterns
of university patents can point to their value in
a similar manner to research publications.

For demand, data in general is very poor,
mainly relying on rather small-scale surveys.
The current exploration of product launch
databases is a very positive step. For the short
term, some overview of existing procurement
policy schemes is suggested; in the medium to
longer term a major means would be a procurer
survey to capture procurement behaviour and
outcome as well as introducing a limited set

of questions on triggering and responsive
demand in firm data surveys within the UK and
beyond. However, for those new instruments
or modules, international comparability would
be a challenge, and OECD and EU/EUROSTAT
coordination would be important.

There is no obvious indicator that could

be created relatively easily from existing

data sources for business environment

and competition. Two indicators could be
developed with some resource that would
facilitate useful comparison with other
relevant comparator countries: the effects of
the IPR system on business environment and
competition; and the cost of access to IPR
services. These two new possible indicators
cover an area of the economic activity that
has increasing significance as economies make
more use of intangibles, including intellectual
property of various kinds including trademarks,
design rights and more particularly patents. In
addition, the OECD proposal to measure the
rate of increase in intangible assets should be
supported and taken advantage of.

As for entrepreneurship, it would be
important to gather more systematic data on
high-growth early-stage entrepreneurship
activity and early-stage viability (costs and
burden of starting a business). Further, the
global market penetration of SME and potential
barriers to export and internationalisation
would appear fruitful developments in
understanding their international trading
capabilities.

As for infrastructure and services, more data
on developing data on business use of mobile
communications and social networking would
be needed, obtained through surveys and
access data.

Overall, the use of human capital as a wider
framework condition is inhibited by the
generality and proxied nature of the indicators
used to measure it. Current statistics do not
cover, inter alia, informally developed skills
and techniques as well as new organizational
practices; and formal educational qualifications
have different signalling value across different



countries. The Index should tap into the current
developments of new concepts to improve

the situation (e.g. at OECD level or in the

next EU-CIS). More directly, work on regional
breakdown of the main indicators proposed
should be undertaken and data on workforce
development indicators mobilised.

Finally, beyond compiling yet more data, some
more conceptual work in parallel would be
important to better understand how those
conditions effect different types of innovations.
While for each chosen indicator there is a short
justification as to what the indicator marks in
terms of influencing innovation behaviour and
performance of firms, it should be noted that
it is not always clear-cut as to how a certain
Framework Condition or one of its variables
effects the various forms of innovation. For
example, regulation may pave the way for
incremental innovation across the board of
the economy, but hamper radial innovation
and breaking out of technology pathways.
Some conditions enhance in-house innovation,
while others support more rapid adoption

of external innovations. There is no a priori
way to determine whether the former or the
latter might have more economic benefits.
Thus, while the discussions here are typically
discussing framework conditions simply in
terms of benefits to innovativeness overall,

it would be helpful in future work — both
conceptual and empirical - to explore different
types of linkages that might operate between
specific (sets of) framework conditions

and specific (sets of) innovation.
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Part I: Introduction

This document is a new indicator report on
Wider Framework Conditions carried out by
MilolIR as part of NESTAs Innovation Index.
Wider Framework Conditions (WFCs) shape
the environmental context in which firms
innovate. At a very basic level, WFCs can be
defined as those factors that are external to a
firm and that drive and shape the innovation
activity of firms; and influence their innovation
performance and subsequent market success.
These factors are outside the reach or influence
of a single firm or even a group of firms.

The interplay of WFCs and their significance
can be conceptualised within the frame of

a knowledge ecology, in which innovation

is understood as a process of turning any

kind of knowledge into value. WFCs are thus
understood as external factors that define and
determine the flows of knowledge, people and
resources, enable the necessary interactions
and thus shape the conditions for businesses’
knowledge generation, transformation and
exploitation.

WFCs frame any business innovation system
and variations in the strength or weakness of
these conditions strongly affect innovation
performance at firm level. Essentially the
principle is spatial, but recognises that the
state of any given WFC will be the result of
global, regional, national and local influences.
By the same token the relative significance of
different conditions will change for different
policymakers according to the range of policy
responses they have available to address the
state of WFCs.

This report suggests a set of Wider Framework
Conditions and underpins them with indicators
and data. It is a follow up, update and revision
of the earlier report on Wider Framework

Conditions supported by NESTA." It builds on a

simplifying framework of WFCs as introduced in
that earlier report.

The report:

« Revises the existing definition and selection
of WFCs.

« Revises and as needed amends the selection
of indicators for those WFCs.

Delivers data as far as possible for those
indicators.

Defines ways forward to collect data in the
future on those indicators that are seen

to be of high importance but for which no
meaningful data exists.

The principles for data collection were that,
ideally, new data was available on a regular
basis, and the data would be comparable

on the international level.2 In principle, the
international comparison took into account the
major partners and (potential) competitors of
the UK with comparable economic systems.
Thus, whenever the data base allowed, the
international comparison comprises the US,
Japan, South Korea, Brazil, Germany, France,
Sweden, Finland, India, China, Norway and the
Netherlands.

The report shall provide the basis for annual
updates. Its purpose is to inform policymakers
and wider stakeholders in the UK economy
with a reliable, cost-efficient and well-tailored
instrument to understand the innovation
environment of the country, its development
over time and in comparison to other main
countries.



The report is structured as follows. Section 2
gives a very short introduction to the WFCs and
their interplay. Section 3 delivers the individual
WFC and the selected indicators within each
WFC. Each WFC section follows the same logic:
the WFC is introduced and its importance

for innovation activities and performance
discussed. Subsequently, the indicators within
each WFC are presented and a rationale for the
inclusion in the indices provided. In a further
section within each WFC the report proposes
new indicators that could be included in the
future. Obviously, those suggestions for future
indicators and data need to take into account
that the more sophisticated indicators that
necessitate new primary data gathering face a
challenge when it comes to resources, as well
as bringing together data provides across the
innovation system.
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Part 2: The meaning and interplay of WFC

The WFCs may be seen as providing the
resources, incentives, capabilities and
opportunities for firms to innovate. These in
turn moderate the flows of people, finance,
knowledge and services mentioned above.
WFCs are both complementary and interactive
but we have chosen the headings implicit
from the above taxonomy to structure the
presentation, presenting sets of indicators
that have strong mutual relationship
together. Figure 1 depicts those conditions

and represents one way of interpreting the
interplay of the indicators. It follows the model
defined in the earlier WFC report, but adapts
it according to the modifications in framework
conditions in this report. The figure models
the innovation process as a cycle of knowledge
generation and entrepreneurship, selection

(of knowledge, ideas, and innovations in the
market) and the mobilisation of resources. The
framework conditions shape this cycle and its
performance in different ways.

Figure 1: The Interplay of Wider Framework Conditions

Public research and
knowledge exchange
2~

Knowledge

Human Capital P
P and Infrastructure

creation Entrepreneurship

Mobilising
resources

Entrepreneurship

Business environment

Competition

=

@ Key related framework conditions for innovation

Key functional steps in the innovation process

Source: Miles et al. (2009), p.9, modified?



The opportunities for innovation come from
many sources (including human resource and
demand), but a central role is played by the
public research base and by its propensity
to work with innovating firms. The indicators
of demand give some sense of the propensity
of consumers and customers to demand and
adopt innovations and give innovators a market
incentive. Demand is a major determinant of
the selection process, but equally a source

of knowledge. Competition may also be

seen as a driver of innovation, in this case
both competition in the market and for the
market as evidenced by firm entries and

exits. Competition shapes and drives the
selection process. The capabilities of firms to
innovate are in part reflected by the degree
of entrepreneurship they exhibit and also by
aspects of the business environment. Key
resources include the availability of finance for
innovation, the infrastructure and services
for innovation and the condition for their
mobilisation and - last but not least — human
capital.
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Part 3: The Wider Framework Conditions

3.1 Public Research and Knowledge
Exchange

The public research base* is widely regarded
as an integral component of any country’s
innovation system for its contributions, both
potential and real, to innovative performance,
growth and economic prosperity.> World-
class science and innovation is perceived in
UK policy circles and elsewhere to be crucial
for maintaining economic prosperity and
responding to the challenges and opportunities
of globalisation. Indeed the House of
Commons Science and Technology Committee
(2010, p.5) recently noted:

“Science enables us to address the global
and domestic challenges of today and
tomorrow, to raise the quality of life and,
furthermore, is widely accepted to be an
effective vehicle for economic growth.”

The main actors in the science base of the UK
are the universities and public sector research
enterprises (PSRE) with the main activities
undertaken in higher education institutions.®
There are 169 universities, including the
separate colleges of the federal universities
of London and Wales. The remainder of
public research is conducted in PSREs which
are owned and run by government directly

or indirectly through the Research Councils.
Research activities are essentially centralised
with the Department for Business, Innovation
and Skills (BIS) being the focal player.

3.1.1 The rationale for funding research

The most well known theoretic case for
governments” support for the development of
the science or public research base rests on the
notion of market failure. Failure in financial

and technology markets, indivisibility and
economies of scale in R&D all lead to private
sector under-investment in R&D. Thus, in order
to achieve socially optimal R&D investment
levels, governments should finance research
activities at public research organisations.” In
so doing the research base becomes larger
and consequently more opportunities for the
private sector to innovate are made available;
opportunities for which they do not have to
meet the initial costs of research.®

The aforementioned stream of thinking, while
influential in the literature, and in policy, has
been criticised by various scholars, including
those of evolutionary economics/national
innovation systems tradition who instead

focus on both public and private dimensions
of the innovation system.>'° One of their main
contentions is that the market failure approach
ignores subtle distinctions between information
and knowledge. It misrepresents the nature of
the innovation process, implying that scientific
knowledge can be acquired ‘off the shelf” and
available at zero cost." Moreover, it disregards
the extent to which scientific or technical
knowledge requires substantial user capability
— both in research and in the application of
knowledge;'? neither does it fully appreciate
the extent to which knowledge is embodied

in specific researchers and the institutional
networks within which they do research.
Authors in this tradition' focus on the learning
properties of individuals and organisations.
Crucially important in this context are such
issues as skills, networks of researchers and the
development of new capabilities on the part
of actors and institutions in the innovation
system.'

Irrespective of which perspective is more
intellectually appealing, the empirical evidence



about the nature of the relationship between
the science base and innovation, while
appearing supportive, is far from settled. The
House of Commons Science and Technology
Committee (2010, p.18) report commented:
“..the best literature on the subject concludes
that reliable quantification of the economic
impact of investment is deeply problematic

at best...” Salter and Martin’s (2001) wide-
ranging literature survey points to many of the
economic benefits of publicly funded research
but identified various methodological flaws of
studies approaching the issue from a variety of
perspectives.

These range from measurement and such
conceptual issues as the assumption of a
linear production function model of the
science system associated with econometric'®
estimations of the rate of return, to the
realisation coming from various surveys and
case studies that the notion of science as a
public good, the traditional justification for
public funding of research, does not necessarily
represent the main kind of benefit. In addition
to increasing the stock of knowledge, public
funding of research results in: training

skilled graduates; creating new scientific
instrumentation and methodologies; forming
networks and stimulating social interaction;
increasing the capacity for scientific and
technological problem-solving and creating
new firms.'®

Moreover, because of the non-linear nature

of the innovation process, the relative impacts
of the different forms of benefits vary by
scientific field, technology and industrial
sector. Systemic approaches to understanding
innovation have provided new insights about
the relationship between innovation and
economic performance. A national innovation
systems perspective directs attention to a
complex web of interactions between and
among the innovation actors and institutions."”
A simple model that therefore characterises
the innovation process as being a linear causal
relationship running from science to innovation
is unlikely to capture the dynamics and
complexity of innovation. As Salter et al. (2000,
p.5) so succinctly observe:

“The relationship between publicly funded
research and innovation is interactive and
non-linear. Short, simplistic models of cause
and effect are deeply misleading. Science
often follows technology and the market
often leads technology and science.”

3.1.2 Indicators and data

Science base indicators have a history dating
back to the efforts of the OECD and the US
National Science Foundation in the 1960s

and 1970s."® The OECD in particular has

been working since to develop indicators

that would service robust policy analysis of
science, technology and innovation (STI). Most
of its early efforts however related to simple
input and output indicators with respect to
research and development (R&D) expenditure.
In general, input indicators provide tools for
evaluating resources employed at various
levels in a given country, typically including
expenditure and manpower devoted to higher
education, R&D and related areas of S&T
activities. Output indicators on the other hand,
tend to measure the extent of patenting and
S&T publishing activity with which particular
groups of S&T institutions and personnel are
engaged.

Colecchia™ (2007) notes that these early
pioneers were perhaps too successful, as
indicators constructed on R&D such as R&D
intensity remain among the most popular
and indeed have become enshrined as
targets in specific STI policies in spite of
the unidimensional measurement limitation
associated with considering only one type
of STl input within a complex system of
innovation.

However as thinking about innovation
developed, so too did thinking about

the range of possible indicators. We now
understand more fully that such input and
output indicators are insufficient to describe
the complex, multidimensional aspects of the
innovation process, which depends on factors
such as effective knowledge sharing and
interactivity based on communication capacity
and skills that are well beyond R&D and
technology. These make it more challenging
to measure innovation, but in recent years,
particularly with the advent of Community
Innovation Surveys, meeting such challenges
has resulted in a wider range of indicators that
better capture the more nuanced aspects of
the innovation process. This however does not
imply that more traditional input and output
indicators are without merit.

In the Miles et al. (2009)* report on the Wider
Condition for Innovation in the UK, coverage
of the public research (the science base) was
extensive and focused around the innovation
outputs and processes of UK universities with
indicators: (i) marking the absolute numbers,
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quality and impact of scientific publications
and patents; (ii) measuring interactions
between universities and firms to show the
accessibility of the public research base by
industry; and (iii) demonstrating commercial
relevance of public research through spinout
and disclosure activities.

For the present purposes, a range of

indicators that strengthen and supplement the
original list, and which can facilitate reqular
benchmarking of the UK public research base
against international competitors such as the
US, Germany, the Nordic hi-tech countries and
emerging economies, are drawn from the OECD
Main Science and Technology database and the
Eurostat Science, Technology and Innovation
database. They focus on a comparative
understanding of the size and capacity of the
public research base and also provide further
evidence of collaborative or cooperative
linkages between various actors acknowledged
as vital to the innovation process. To further
supplement the original output indicators
produced in the publication, performance of
the UK public research sector is also assessed
relative to the higher education sector’s
investment in R&D using data drawn from the
SCOPUS database.?' In addition, indicators that
reflect on the performance of UK universities

drawn from the Higher Education Business and
Community Interaction Surveys, for which there
are no comparable data sets, are presented.

Measures of Innovation Inputs

Gross Expenditure on R&D

This measures the Gross Expenditure on R&D
expressed as a percentage of a country’s
Gross Domestic Product. The OECD publishes
R&D-to-GDP ratios or R&D intensity in its
Main Science and Technology Indicators as
part of a “scorecard” that is used to compare
national innovation systems. However, this
statistic is influenced by economic structure
and propensity to perform R&D in particular
sectors, which varies from country to country.

Table 1 shows annual data for the 2000-09
period. Although the UK is marginally below
the EU average, with the exception of the
Netherlands, there is evidence of an investment
gap in the public research base compared to
virtually all other countries. Moreover the UK
has thus so far failed to achieve the 2.5 per
cent target investment outlined in the Science
and Investment Framework 2004-2014.22 On
the other hand when this is used in conjunction
with publication data, it reinforces the evidence
from the bibliometric data analysed in Miles et

Table 1: Gross Expenditure on Research and Development

Finland

- 2000 § 2001 § 2002 j§ 2003 2005 2007 1§ 2008 m
34 33 34 34 35 35 35 35 3.7 40

Sweden _ 42 _ 39 36 36 37 36 38 _
Japan 3.0 3.1 32 32 32 33 34 34 34 _
Korea 23 25 24 25 27 28 3.0 32 34 _
us 1.8 27 26 26 25 26 26 27 28 _
Germany 25 25 25 25 25 25 25 25 2.6 _
France 22 22 22 22 22 2.1 2.1 2.0 2.0 _
EU (15) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 2.0 _
UK 1.8 1.8 1.8 1.8 1.7 1.7 1.8 1.8 1.8 _
Netherlands 1.8 1.8 1.7 1.8 1.8 1.8 1.8 1.8 1.8 _
Norway _ 1.6 1.7 1.7 1.6 1.5 1.5 1.7 1.6 _
China 0.9 1.0 1.1 1.1 1.2 13 1.4 1.4 1.5

Source: OECD Main Science and Technology Indicators
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Table 2: Share of GBAORD as per cent of total general government expenditure

United States 250 256 271 286 297 283 283 276  2.56
Finland 2.03 2.03 1.98 199 201 204 208 205 201
Norway 154 156 1.61 1.60 1.66 1.69 1.80 1.86 1.82
Germany 1.75 164 162 1.63 1.63 164 167 1.76 1.81
Sweden 1.26 148  _ 1.62 1.58 1.57 1.58 154 153
Netherlands 1.75 1.66 1.60 157 1.59 154 156 1.52 1.52
UK 1.73 165 183 176 1.61 152 151 149 134
Korea 049 059 050 060 050 055 070 083 075
Japan 1.69 1.82 1.87 1.92 1.97 1.85 194 188
Switzerland 182 _ 189 _ 208 _ 214 _ _
EU (15) 1.63 1.61 164 1.62 1.60 1.60 1.57 1.60 1.56

Source: Eurostat Science Technology and Innovation database

al. (2009)% that the UK research base has been
and remains highly productive.

Government budget for R&D — GBAORD
The government budget appropriations

or outlays for R&D measures the funds
committed by central/federal government
for R&D to be carried out in one of the four
sectors of performance — business enterprise,
government, higher education, private non-
profit — at home or abroad (including by
international organisations). The data are
usually based on budgetary sources and reflect
the views of the funding agencies. Table

2 shows data extracted from the Eurostat
database.

Table 2 confirms the trends shown in GERD
with respect to the level investment. However
one of the advantages of using GBAORD

is that although it relates to information

on research inputs, there can be explicit
connections between these inputs and the
final social economic development intended
by the investment. This has been an issue that
has not been analysed systematically. Recently,
new statistical indicators have been developed
for GBAORD,?* which classifies public budget
figures according to socio-economic objectives,
and these can be linked to other data sources
to show the contribution of public funds to
achieving national socio-economic objectives.

Higher Education Expenditure on R&D
(HERD)

In many countries, as in the UK, higher
education institutions and public sector
research institutes are the key organisations
involved in the creation and diffusion of
scientific knowledge. Given that most basic
research is performed in such organisations,
public support for research is important for
developing new scientific and technological
knowledge and the human capital that can lead
to innovation and improved competitiveness of
the economy. As with the previously mentioned
indicators, while HERD estimates can be used
for the monitoring of policies of governments,
they are unable by themselves to measure

the impact or consequences of funding or
engaging in research and development.

Table 3 shows the comparative data for the
selected countries. The UK HERD investment
has grown steadily since 2000, and until 2006
the UK outperformed EU(15). But the relative
scale of UK higher education investment in
R&D is small compared to Finland and Sweden
among the Nordic countries.

Share of UK Business Expenditure on R&D
(BERD) accounted for by foreign firms
Recent research has shown that firm
performance requires many forms of
investment complementary to traditional
R&D.? However the latter is still considered
important as it underlies technological progress



Table 3: Higher Education R&D as percentage of GDP

- 2000 § 2001 f§ 2002 m 2005 J 2006 {2007 | 2008 J 2009

Finland 0.6 0.60 0.6 066 068 066 065 065 064 072
Sweden _ 082 _ 084 08 079 077 077 080
Netherlands 0.51 049 050 049 052 054 053 063 066
Norway _ 0.41 044 047 047 047 046 052 0.51
UK 037 041 043 042 042 045 046 047 047
Germany 040 040 042 043 041 0.41 0.41 0.41 0.43
Japan 044 045 044 044 043 045 043 043 040
Korea 026 026 025 025 027 028 030 034 038

United States 0.31 033 035 037 037 036 035 035 036

China 008 0.09 0.11 012 013 013 013 012 0.3

EU(T5) 039 040 042 042 04 042 042 043 045

Source: OECD Main Science and Technology Indicators
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Changes to the Strategic decades is that R&D in many countries has sources of knowledge.?” Equally important
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op.149-164. process accounting for around half of global needs of foreign markets.

R&D expenditure and two-thirds of business

Table 4: Percentage of BERD financed by abroad

P 3 2 22 2 ) S

26.9 9.7 281 34 271 230 232 235
Norway _ 83 _ 8.9 _ 104 88 1.7 115
Finland 1.0 0.7 1.0 0.8 1.0 53 6.3 5.5 6.0
Japan 0.6 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4
Korea 0.0 0.6 0.5 0.5 0.5 0.9 03 0.2 0.2
Germany 2.1 2.4 24 2.3 2.3 33 33 3.7 _
Netherlands 154 144 154 150 _ 172 _ 145  _
Sweden _ 29 _ 8.1 _ 9.1 _ 105 _
us _ _ _ _ _ _ _ _ _
EU(15) 8.7 9.6 110 106 100 109 102 108

Source: OECD Main Science and Technology Indicators




Table 5: Percentage of BERD financed by government

I E 0 5 1

France 992 842 1033 1112 1145 1011 11.28 10.56 11.97
Norway _ 10.28 1044 _ 894 1051 866 981
United States 856 837 846 887 973 969 981 987 892
UK 881 784 707 963 1018 834 756 681 658
Korea 700 806 640 532 474 464 474 623 590
China 6.85 _ _ 493 477 457 453 480 430
Finland 346 341 321 329 366 377 373 346 254
Japan 170 140 146 139 125 115 1.0 1.08 092
Germany 6.88 6.69 6.16 6.11 5.87 4.46 451 450 _
Netherlands 525 516 434 335 _ 342 _ 228 _
Sweden _ 580 _ 587 _ 453 _ 431 _
EU(15) 774 754 734 802 809 695 696

Source: OECD Main Science and Technology Indicators
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per cent of business sector R&D in 2002 but
this has declined subsequently and stood at
23.5 per cent in 2008. Comparator countries
appear substantially less dependent on foreign
investment in R&D by contrast. Among the
Nordic countries, Norway averages around

10 per cent compared to around half that for
Finland and Sweden. In Germany the figure
stands at less than 4 per cent while in Japan
and Korea it is under 1 per cent.

Input indicators to capture the underlying
processes

Collaboration can be an important source

of knowledge transfer for the innovation
activities. Firms can gain important competitive
advantages by innovating quickly and
efficiently to compete in global market
through reduced costs and managing risks

by collaborating with suppliers, customers,
universities or public sector research
organisations. Collaboration enables businesses
to tap into ideas and expertise available in
national/global networks to resolve challenges,
create new products and services. Miles

et al. (2009)?° examined two indicators of

a government business dimension; and a
business university dimension.

Government/Business

Public and private sector research are
complementary inputs for innovation. Research
in the business sector is closely linked to the
creation of new products and production
techniques. By contrast public research is
important in funding and undertaking basic
research where commercial returns may not
be immediate. Analysing direct financial

flows between government and the business
enterprise sector for R&D is an additional way
to track interactions between government
and industry in the development of the public
research base and innovation.*® Table 5 shows
the percentage of Business R&D (BERD)
financed by government across selected
countries.

While at the base of these figures are
underlying institutional differences, there are
nevertheless some interesting comparisons.
Government financing of BERD in the UK
was not too dissimilar to the US although a
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Table 6: Percentage of HERD financed by the private sector

China 3236 _ _ 3589 37.10 3670 36.57 35.05 3457
Korea 15.89 1426 1386 1357 16.13 1519 1372 1415 12.02
Finland 557 670 616 582 58 651 656 700 7.21
us 708 649 581 526 508 514 535 561 568
UK 710 6.03 558 517 486 460 478 454 460
Japan 250 234 281 283 277 282 294 303 299
France 270 307 28 266 176 164 174 163 1.63
Germany 11.63 1219 11.83 12,60 13.18 1415 1420 1424
Netherlands 703 705 666 683 _ _ _ 746  _
Norway _ 582 _ 498 _ 474  _ 403 _
Sweden _ 544  _ 528 _ 508 505 491 _
EU(15) 660 682 655 656 655 667 678 6.78

Source: OECD Main Science and Technology Indicators

gap opened up towards the end of the period
as government support declined in the UK
after 2004. Government support in China was
roughly around half that of the US, especially
after 2003, whereas in Japan government
support was generally under 2 per cent and
declining toward the end of the period, while
in Korea it ranged from around 5 to 7 per cent
over the period.

Business/University

Recently the analysis of university-industry
links and their effect on innovation has been
characterised by a ‘relational” approach,
incorporating a variety of bi-directional

links and processes for knowledge sharing
suggestive of wider benefits of public research
for innovation.?'*2 However some element of
knowledge sharing and cooperation between
universities and businesses can also be inferred
from input data. Indeed, in the OECD, business
funded an average of 5.3 per cent of the

R&D performed in the higher education and
government sectors in 2006.3 Over the last
decade, the share of business-funded R&D

in the higher education and government
sectors increased significantly in a number

of countries, but in general business funding
only accounts for around 8 per cent of R&D
performed in public institutions and universities
in most large OECD economies.

Table 6 shows a persistent decline in university
R&D financed by UK business so much so that
by 2007 it was a full percentage point lower
than the EU(15) average. However, compared
to several other countries, business support

of universities is relatively poor in the UK. In
China for example, businesses financed well
over 30 per cent of university R&D in all the
years for which data is available. In Germany
and Korea, business support was between two
and three times that obtained in the UK.

Output indicators

The knowledge generated by the public
research base has been considered critical to
long-term national innovation performance.
This knowledge should be seen as
complementary to other sources of knowledge
from companies or users and is a key driver for
the creation of new ideas, some of which have
the potential to deliver both innovation and
significant economic and social benefits.

Publications

The UK public research base has traditionally
been a strong performer in terms of the
absolute number of publications and its
publication productivity (measured by
population or financial resources). BIS (2009),3*
based on an analysis provided by Evidence

Ltd, noted that total publications in 2008
stood at 91,273, a 15 per cent increase over



Table 7: Publication per 100,000 population

I ) £ 1 0 1

Sweden 1969 1938 1877 2178 2242 2422 2472 2552 250.1
Finland 1625 165.1 161.4 1850 1969 210.6 2228 2353 2389
Norway 1336 1282 1351 1522 1639 1895 2023 2198 2252
Netherlands 1425 1388 1435 1648 1754 1961 2064 2113 2181
UK 1370 1281 1296 1446 1503 1620 1721 1788 177.8
Germany 976 970 9.0 1090 1124 1218 1242 1245 1285
us 1116 109.0 1093 1158 1087 1160 121.9 1249 1233
Korea 356 396 414 523 608 707 805 887 928

Japan 715 696 694 753 767 829 841 81.0 794

China 34 45 44 54 79 1.7 137 152 175

35. The publication data used
for this exercise has been
drawn from the SCimago
portal (http://www.
scimagojr.com) which
has developed various
bibliometric indicators
based on the Scopus®
database (Elsevier B.V.)
This data cannot strictly
be compared with the BIS

Source: SClmago, 2007 — OECD Main Science and Technology Indicators; www.scimagojr.com

data mentioned above
which has been sourced
from Thomson Reuters.
However, Archambault et
al. (2008) has argued that
the outputs (papers) and
impacts (citations) of Scopus
and Thomson Reuters are
extremely correlated. See
Archambault, E., Campbell,
D., Gingras, Y. and Lariviere,
V. (2008) ‘WOS vs.

Scopus: On the reliability
of scientometrics.” Book

of Abstracts of the 10th
International Conference
on Science and Technology
Indicators, pp.94-97.

the 2003-07 average. However that analysis
pointed out that in recent years the share of
world publications has declined, falling from
9.3 per cent in 1999 to 7.9 per cent in 2008.
Part of the reason for this, a phenomenon also
experienced by other Western industrialised
countries including the US, was the fourfold
publication growth from China. For the
following discussion, publication indicators
data is based upon the Scopus database®

rather than the Thomson Reuters database
used by BIS/Evidence. Table 7 depicts the
total number of publications per 100,000
population. Relative to its size, UK publication
output is well placed against the comparator
countries, just above the middle of the table,
with the Nordic countries and the Netherlands
occupying the top positions, although in
absolute terms the US, the UK and China were
the top producers in 2008.

Table 8: Publications per million dollars (constant $, base 2000)

China 189 192 149 152 192 254 277 272 27.
UK 14.1 119 111 124 127 126 128 128 126
Finland 106 105 94 103 103 11.0 114 116 118
Korea 8.0 8.7 8.8 107 _ 122 122 113 105
Germany 9.5 9.2 8.7 9.8 103 11.1 111 108 105
Netherlands 9.6 9.6 9.8 113 112 118 123 102 100
Sweden _ 85 _ 9.0 9.0 9.9 100 102 97
Norway _ 8.7 8.6 _ 9.2 9.9 10.1 9.6 9.4
us 103 94 8.8 8.8 8.1 8.6 9.0 9.2 9.0
Japan 6.3 6.0 6.2 6.7 6.8 6.9 7.0 6.6 7.1

Source: SClmago, 2007 — OECD Main Science and Technology Indicators; www.scimagojr.com
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note that the citation

period is usually taken as
the publication year plus a
further two years window.
The SClmago portal provides
the citations accumulated
up to the end point of 2008.
Accumulated citations were
divided by the number of
years to the end point to
give the annual average
citation.

Table 9: Average annual citation per HERD expenditure

UK 360 316 318 376 383 378 363 358 329
Netherlands 253 265 277 360 347 364 375 313 276
Finland 257 263 247 281 265 286 282 287 270
Sweden _ 232 _ 272 263 294 283 285 252
Germany 19.7 197 200 242 262 288 286 293 246
us 28.1 27.1 263 277 262 269 271 265 2238
China 136 131 135 169 197 227 256 259 223
Norway _ 205 207 242 253 266 260 234 203
Korea 107 119 134 175 180 19.1 179 159 136
Japan 100 10.1 107 125 129 123 125 118 113

Source: SClmago, 2007 — OECD Main Science and Technology Indicators; www.scimagojr.com

Another way of differentiating between
countries” performances is to weigh
publications by their cost of production —a
simple measure of productivity. By assuming
HERD as a proxy for publication cost, Table
8 shows the number of publications per
million (constant $, 2000) dollars of HERD
expenditure.

By this measure, UK productivity declined
marginally from 14 to 13 publications per
million dollars between 2000 and 2008.
Another interesting feature of this table is
that by 2008, apart from the UK and US, all
comparator countries for which data exists in
2000 increased their productivities by 2008,
with China going from 18.9 to 27.1 papers
per million dollars. The UK nevertheless held
second position in the table closely followed by
Finland and Korea.

The citation profile of the UK publications
offers another possible target from which to
consider performance. The number of citations
to scientific articles is a good proxy of the
quality of a country’s academic publications.
The more citations a scientific publication
achieves, the bigger is its impact and relevance.
Miles et al. (2009), based on limited data
from 2000-2002, showed the UK citation to
population ratio to be below Scandinavian
countries but above Germany and France.
Table 9 presents instead the ratio of average

annual citations®® of publications to HERD
expenditure.

Of the comparator countries, the UK has a
consistently higher citation return from its
HERD investment. The 2008 figure of 32.9
citations per million (constant 2000) dollars
however is well below the 2004 value of 38.3
per million. In fact 2008 figures for all countries
are lower than for 2007, a feature that might
be attributable to the 2008 publications

not having had time to accumulate citations
beyond the publication year. If 2008 data is
discounted, then China almost doubled its
citation return. The Netherlands came close

to matching UK performance in a few years
(2003, 2005 and 2006) but seemed to have
fallen subsequently, while the Nordic countries
finished the period much stronger than they
started.

Other Output indicators: Patents,
Disclosures, Licences and Spin-offs

The previous section has focused on the
research publication but other indicators of
knowledge produced in the public research
system include university patents and
disclosures, university spin-offs and licensing
agreements. Some partial data and country/
region specific analysis can be found in
relation to these issues in the recent academic
literature, however systematic cross country
analysis has been hindered by limited data
availability.
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Table 10: Patents, Invention Disclosures and Licences

Patent Invention Licences Spin offs

Applications Disclosures
2000/01 725 188 1,912 238 187
2001/02 896 250 1,146 306 220
2002/03 967 199 1,166 415 199
2003/04 1,222 377 2,710 508 177
2004/05 1,308 463 3,029 4,800 133
2005/06 1,536 577 3,268 5,381 155
2006,/07 1,913 647 3,746 2,312 172
2007/08 1,898 590 3,616 2,153 169
2008/09 2,097 653 3,822 2,612 157

Source: www.hefce.ac.uk/pubs/hefce/2010/10_14/10_14a.xls

Miles et al. (2009),% drawing on the Higher
Education Business and Community Interaction
(HE-BCI) survey data for the UK universities,
identified a generally increasing trend over

the 2000-2006 period in applications for and
patents granted, in invention disclosures and in
the number of licences. The picture for spin-off
creations was less clear. The numbers declined
after 2001, started to rise again after 2004 but
subsequently fell (as did the other indicators)
in 2007.

Table 10 presents summary data which has
been updated for the 2008-09 period. The
latest data shows a 10 per cent increase in
patents applied for and granted relative to
2007-08. Invention disclosures increased by 6
per cent while IP licences enjoyed a 21 per cent
increase. Spin-off activity however declined
again, by around 5 per cent.

The data from the HE-BCI survey can be used
to generate other indicators of performance.
Table 11 shows the various sources of research
income for UK universities and three further
measures by which performance can be judged.

As Table 11 shows, the university sector earns
over £2 billion annually from its business

and community interactions. On average,
income grew by 6 per cent per year but this
was mainly due to the jump (13 per cent)

in income between 2005-06 and 2006-07.
After this, annual growth continued, but at a
more moderate pace. Of special interest is the
relationship between contract and consultancy

research and research income. Both of these
relationships are important because they reflect
the interaction of universities with the private
and non-commercial sectors who commission
research or consultancy reports. Contract
research accounts for as much as 30 per cent
of research income and this ratio has increased
marginally between 2003-04 and 2008-09.
Consultancy contracts account for about one
third the value of contract research and the
consultancy to research income ratio too has
shown a tendency to increase marginally over
the period to reach 11.2 per cent by 2008-09.

3.1.3 Summary of UK position

Miles et al. (2009)*® considered a wealth of
output, quality and collaboration indicators
related to the science base (public research).
In this note several more traditional indicators
that frame and characterise the public research
base were proposed in order to complement
those indicators previously considered.

Many, but not all, of the indicators chosen
were biased towards the input side of the
innovation process and it is quite obvious
that such indicators by themselves cannot

tell the nuanced story of innovation or of all
developments in the public research base.

While few scholars would disagree with the
view that considerable scientific expenditures
required for innovation are outside of R&D,**
nevertheless R&D-derived indicators remain
among the most useful and widely accepted
measures of science and innovation at the
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Table 11: Sources of University Research Income

Sources of University 2003-04 [ 2004-05 2006-07 | 2007-08
Research Income

Collaborative research 614 587 645 703 713 732
Contract research 655 683 705 823 854 937.
Consultancy contracts 239 248 262 303 343 332
Facilities & equipment 91 84 97 98 106 110
related services

CPD 248 306 310 369 393 383
CPD and CE 87 112 126 141 157 176
Regeneration & 245 230 246 279 244 172
development programmes

IP income 43 63 63 61 68 124
Total Income 2,222 2,313 2,454 2,777 2,878 2,966
Possible Performance Measures

Percentage Growth of 4.1 6.1 13.2 36 3.1
Income (%)

Contract research/Research 29.5 29.5 28.7 29.6 29.7 31.6
Income (%)

Consultancy contracts/ 10.8 10.7 10.7 10.9 11.9 11.2

Research Income (%)

Source: www.hefce.ac.uk/econsoc/buscom/hebci/#prevsurveys

policy level. The indicators that have been
covered do not lead to an overall positive
assessment of the UK position. Benchmarked
against a number of international countries,
the UK does not appear to have devoted similar
amounts of resources to R&D investment in
all sectors of the economy as its competitors.
Moreover there seems to be a declining level
of public support for private sector R&D and
private sector support of the higher education
sector R&D. The extent to which this will
affect the UK’s future prosperity cannot be
determined with any certainty but there may
be cause for concern.

On the output side, the public research base
has performed creditably. Although a mid-table
performer against the comparator countries

in terms of publication outputs, the UK was
second only to China when its publication
output was measured against HERD. Not

only does the UK enjoy a higher level of
output productivity than most comparator
countries, it enjoys a higher citation return on

its HERD expenditure, placing it at the top

of comparator countries. While there is little
data for systematic comparative analysis of
other types of public research outputs (e.g.
patents or spin-offs), UK evidence indicates
that the public research base has been making
steady progress in terms of patents, invention
disclosures and spin-offs. Moreover, there has
been marginal but positive improvement in
the share of contract and consultancy research
incomes relative to total research income.

3.1.4 Future indicator and data needs

Table 12 below identifies three indicators for
the future that will enhance knowledge about
not only the science base but how it interacts
with the business community.

Recent studies have indicated that a
considerable amount of interaction occurs
between universities and businesses, and
this can be as much formal as informal.* The
Community Innovation Surveys collect data



Table 12: Indicators for Science base to fill gaps and their characterisation

Indicator Further comments
(label and short

definition)

Gap filled

Explanation Suggested Data
Why important, how J Source
linked to innovation

Suggested process

(who, when, how),
requirements

Indicators that would need investment in collection exercise in the future

Share of firms Extent of co- If EU micro data European CIS data

with co-operation operation between is accessible —Luxemburg
agreements with HE or public sector ~ comparative

government or and firms evidence can be

higher education extracted

Can be used to EPO Thomson ISI

evaluate the

Number of scientific
and technical articles

Relevance of public
research

cited in patents

strength and
relevance of research
for technology

Citations to
academic patents

Crude measure of
the value

EPO, WIPO

from firms about the types of cooperation
partners they use, including universities, and
where are they located. Access to individual
country data would, at the very least, allow

to be inter-country. Two further measures
suggested require substantive investment
for cross-country comparison, although

initial investments could be made into an
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has commissioned annual reports over recent
years on the relative international performance
and productivity of the science base.”? The
latest of these studies report on around 30
indicators covering research publications,
collaboration, post graduate training, the
research workforce and output productivity
using data primarily from the Thomson Reuters
database.

On the other hand, less is known about the
international comparative performance of
Public Research Base patents and their relative
‘value’. For a start there is very little systematic
data collection outside of the US (Association
of University Technology Managers) and the
UK (Higher Education Community Interaction
Surveys), the latter of which was reported

in Miles et al. (2009). Moreover, while

there are some academic studies about the
university patents and their value, few tend

can point to their value in a similar manner to
research publications.

3.2 Demand
3.2.1 The meaning of demand for innovation

There is an abundance of conceptual and
empirical literature stressing the importance
of demand and of demand conditions for
innovation activity and performance of
companies and economies. This literature
has stressed that clear signals from the
demand side incentivise innovation and
reduce uncertainty for innovators.® It

has further demonstrated that customers
provide important input to the innovation
process,* contributing to the productivity
and competitiveness of firms and markets. In
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Triggering demand should
not be confused with user
innovations — the former
relates to users sending
signals to producers or
co-producing innovations
with them, the latter
characterising innovations
that are actually developed,
used and often economically
exploited by users
themselves. This dimension
is not included in this report,
as NESTA commissioned a
separate study published

in April 2010 (Flowers, S.,
Von Hippel, EV., Jong,
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short, demanding consumers are important
for stimulating and sustaining competitive and
innovative firms.*

The link between innovation and demand

has two facets:* triggering demand, whereby
signals from the users induce a reaction by
the supply side;* and responsive demand,
determined by the willingness and ability to
absorb innovations once they are produced. In
this latter understanding, demand is not the
origin of the innovation, but obviously crucial
as an incentive for producers of innovations.*®
Consequently, the marketing literature has put
great emphasis on the adoption and the speed
of diffusion of innovation as an important
positive characteristic of markets.*® There is a
further distinction between public and private
demand, which is especially important when it
comes to public policy to spur demand.

Empirically it has been shown that demand
conditions are crucial for innovation. A survey
across a range of sectors in the UK conducted
in 2009 found that 83 per cent of respondents
asked rated demand conditions as very or
fairly important in relation to the innovation
process, and thus demand is the third most
important framework condition after “talent’
and ‘competition’.*® The potential of demand
to trigger — or hamper — innovation has also
been shown empirically. Major surveys of
service innovation across Europe and the
United States®' and of firms across different
sectors® showed that the most significant
barrier to innovation was in fact lack of
demand for innovation. Customers who were
unwilling or unable to pay for new services and
unresponsive to new service developments
were identified as a key barrier to innovation
for businesses. Equally, it has been shown
that policy measures that improve demand

conditions are rated as most conducive for
innovation in firms.>® There are numerous case
studies which show how intelligent public
procurement can actually trigger innovation
and catalyse the diffusion of innovation.>
Those cases confirm earlier findings that

over longer time periods, public procurement
triggered off greater innovation impulses in
more areas than R&D subsidies.>> The overall
implication is that policies to improve demand
conditions may actually be even rather more
effective than traditional supply-based policy
approaches.*®

In sum, the more a location is characterised by
attitudes, awareness and capabilities in private
and public customers that are conducive to
absorb novelties in the marketplace (responsive
demand) and/or even to induce novelties
(triggering demand) for which a greater
demand exists, the more it is attractive not
only as a sales market, but also as a location

in which innovation diffuses quickly and
innovation performance is likely to be located.
What indicators need to measure as to demand
as WFC is not the theoretically endless needs
or wants of societies, but what potential buyers
actually are willing and able to buy and how
they signal this to the market.

3.2.2 Indicators and data

Attitudes towards technology

A first set of indicators characterises how
responsive societies are vis-a-vis innovations.
This starts with very general attitudes towards
technology and science, which are directly
linked to the reception of technology and
science-based innovation: the more sceptical
societies are vis-a-vis technological novelties,
the less likely they are to have a positive
attitude to the application of those novelties.

Table 13: Interest in new inventions and technologies — percentage

Percentage of respondents who are very or moderately interested in new scientific discoveries
and technological developments

Netherlands

2005 88 88 87

France Finland Germany

86 78 83 84

2010 90 90 89

87 87 85 83

Source: EUROBAROMETER, Europeans Science and Technology, Special Eurobarometer 224 and Science and Technology
Report, Special Eurobarometer 340, Question 224 — QA1.5; 340-QC1.5



Table 14: Attitudes to the development of technology despite its potential risks

Percentage of respondents who are in favour of continuing the development of a new technology
even if it poses a risk that is not fully understood.*

Netherlands Finland France

2005 41 25 29 29 25 23 17

2010 42 40 35 31 31 27 14

Source: EUROBAROMETER, Europeans Science and Technology, Special Eurobarometer 224 and Science and Technology
Report, Special Eurobarometer 340, Question 224 — QA.15b6; 340 QC7.7

* The exact statement was: if a new technology poses a risk that is not fully understood, the development of this technology
should be stopped even if it offers clear benefits. The percentage indicates the share of respondents disagreeing with this

original statement

The following table depicts the interest in new

specific data on technology and science is only
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major dimension, the random sample approach
of the Eurobarometer and its comparative
nature are in principle suitable. However, the

Table 15: Consumer Confidence Index

on a five point scale, ranging from strongly
agree to strongly disagree, with ‘neither agree
or disagree” as neutral answer:

Spain 76.0 66.0 64.0
Ireland 66.0 65.0 _
us 58.0 60.0 58.0
UK 55.0 50.0 43.0
Netherlands 38.0 _ 38.0
South Korea _ 44.0 34.0
Finland 440 42.0

Source: Source: Levie, 2010%
Note: Data for other comparator countries is not available




1. In the next six months, are you likely to buy
a new product or service?

2. In the next six months, are you likely to try
products or services with new technology?

3. In the next six months, will new products or
services improve your life?

The Confidence Index is the average
percentage of people that agree or strongly
agree to each of the three statements. The
higher the index, the more likely people are
buying and using innovations and perceive
innovations as something that improves their
lives. Table 15 below indicates the position

of the UK. The table shows that the relative
position of the UK vis-a-vis other comparator
countries has not changed, but the index itself,
as in other countries, has deteriorated — for
2009 it was considerably lower than for 2008.
This, it seems, is a clear result of the change of
attitude during recession.

The Levie survey is supposed to be
institutionalised on an annual basis, and
thus could deliver interesting data for the
development over time. It reflects short

term buying intentions and can give a good
indication as to how general demand intentions
for innovation interact with economic cycles.

In the absence of a monitoring system on
innovation launches and uptake and diffusion
of innovations, this is one appropriate, if
limited, proxy. Its downside obviously is the
limited number of countries that we consider to
be interesting comparators to the UK.

Buyer sophistication and firms ability to
absorb technologies

A further indicator for the responsiveness of
potential buyers is buyer sophistication. This

is not so much the attitude to technologies
but the ability to understand innovations and
to use them. The more buyers are able to
comprehend the added value of innovation
and to learn how to use it, the more likely they
can and will buy innovations. One indicator
for this is contained in the Annual Report of
the World Economic Forum, which is based

on a survey of business leaders within the
countries. This indicator is a general, economy-
wide, perception-based indicator. It is not
built up from sectoral perspectives nor does
the information on which it is based include
explicitly perceptions of the process and

Table 16: Buyer sophistication: ability of buyers to understand innovation and utilise it

Japan _ _ _ 53 5.2
Sweden 5.5 55 _ 5.1 5.0
Canada 5.6 5.8 _ 49 47
South Korea 5.5 5.6 _ 5.0 46
Netherlands 55 5.6 _ 49 46
UK 5.9 5.8 _ 4.7 4.6
China _ _ _ 48 46
us 5.9 6.2 _ 5.1 4.5
Norway _ _ _ 49 45
Finland 55 5.6 _ 4.9 4.4
Germany 5.4 5.9 _ 48 4.4
France 5.8 5.8 _ 4.8 4.1
India _ _ _ 42 38
Brazil 36 36

Source: WEF, 2010 - Global Competitiveness Report. Geneva

Note: Averages, Question: Buyers in your country make purchasing decisions (1 = based solely on the lowest price,

7 = based on a sophisticated analysis of performance attributes)



Table 17: Firm-level technology absorption

Sweden 6.3 5.7 _ 6.2 6.4
Japan _ _ _ 6.3 6.3
Norway _ _ _ 6.1 6.2
South Korea 6.6 5.8 _ 5.8 6.1
us 6.3 6.3 _ 6.3 6.0
Finland 5.9 6.1 _ 6.1 6.0
Germany 58 5.6 _ 6.0 6.0
UK 53 53 _ 5.6 57
France 5.1 53 _ 5.6 5.6
Canada 53 5.4 _ 56 5.6
Netherlands 5.0 5.0 _ 55 5.6
India _ _ _ 55 53
Brazil _ _ _ 53 52
China 5.1 49

Source: WEF, 2010 — Global Competitiveness Report. Geneva

Note: Ability of companies to absorb new technology (1 = not able to absorb new technology, 7 = aggressive in absorbing

new technology)

product aspects of innovation respectively.
Table 16 indicates a good medium position of
the UK in relation to the available comparator
groups of countries. Interestingly, during

the economic crisis the assessment of the
firm leaders in the UK has only very slightly
deteriorated while respondents in most
countries have lowered their assessment more
strongly. Thus the relative position of the UK
has slightly improved in 2009.

A further indicator, from the same data source
WEF, is related to buyer sophistication, but
focused on firms as buyers rather than general
consumption.

The respondents indicated to what degree
they thought firms are able to absorb

new technology and are actually doing so
(Table 17). Here, UK firms receive a weaker
assessment as technology buyers than firms in
seven out of 14 relevant comparator countries,
and this position does not seem to have
changed over the last five years of the survey.

The WEF data has a set of advantages: it is

an annual survey and thus a reqular source of
data. It further asks concrete questions about
demand behaviour in various forms, and thus
gives a differentiated picture. It is also done in
a broad range of countries with a close scrutiny
of methods for all research institutes involved.
However, the downside of the data source

is that it is entirely based on a subjective
assessment of suppliers (which, however,
guides their decisions). Further, the overall
number of the sample varies considerably for
our country sample, ranging from, for example,
Germany with 68 respondents to USA with 437
(in the 2009 survey, WEF 2010, p.60-61). Thus,
while the samples are stratified for sectors in
the countries, the potential sector sample bias
is not reported. Potential cultural differences
in response behaviour are not accounted

for either. Nevertheless, judging from the

time series of assessments across a range of
countries, the data appears to be reliable over
time.
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The OECD also delivers
data on share of private
consumption in health
technologies, another
technology intensive area,
as a marker for innovation-
friendly demand. However,
because of distortion
stemming from different
health systems, and thus
different shares of private
consumption of health
altogether, this data is not
presented here.

This is confirmed in recent
work undertaken in the
research project UNDERPIN,
conducted by Edler, J.,
Georghiou, L., Uyarra, E.
et al. Available at: http://
underpin.portals.mbs.ac.uk

Table 18: Final consumption expenditure of households: share of communication - percentage

us 2.24 _ 2.29 _ 2.31
Norway 3.23 3.16 2.91 _ _
Korea 5.09 4.81 4.65 4.52 439
Netherlands 4.64 4.66 453 4.29 4.19
Japan 3.07 3.12 3.18 3.28 _
Sweden 3.56 3.40 333 3.26 3.23
Germany 2.90 2.85 2.84 2.80 _
Australia 2.94 2.83 277 2.74 _
France 2.78 2.70 2.70 2.69 2.68
Finland 2.81 2.66 2.57 2.43 2.24
Canada 2.38 2.39 2.35 232 2.34
UK 232 2.27 2.18 2.12

Source: OECD, 2010 — National Accounts Database

Consumption of technology intensive
products

A further measure of innovation purchase
behaviour is actual purchasing behaviour of
goods that are more technology-intensive.
This measure is an approximation only, it does
not tell us at what point in the innovation and
diffusion curve technology-intensive goods

are purchased. A willingness to purchase
technology-intensive goods does not equal a
willingness to buy it early in the diffusion cycle,
to absorb those products when they are new to
the market. Nevertheless, a high share of those
products in the overall consumption behaviour
is a marker for the willingness and ability to
buy products in a sector that is characterised
by a high level of innovation. Table 18 indicates
that UK households show the lowest share

of communication technologies in all final
consumption of households in key OECD
countries. The data is robust, provided though
national accounts and compiled by OECD on a
regular basis, albeit with some time lag in some
countries.*®

Public procurement

As discussed above, public procurement

can be an important catalyst for innovation.
However, the data on the link between public
procurement and innovation is scarce; current
research on public procurement confirms that

this is a genuine desiderata® (see below).

The most relevant, albeit limited (see above)
source is the World Economic Forum report, as
its survey explicitly asks respondents to rate
the degree to which government procurement
results in technology innovation. It is not quite
clear if this question is to be interpreted as
responsive or triggering demand, and equally,
the level of government is not differentiated.
However, it gives a general indication as to
public purchase behaviour and its effect on
innovation in firms. The assessment of firm
leaders in the UK of the UK government in
this respect is poorest out of all comparator
countries except for India (Table 19).

This assessment is the more problematic,

as the potential for innovation through

public procurement, at least in the pre-crisis
environment, has been high in the UK, as
here the value of public procurement (openly
advertised and thus above the EU thresholds)
as a percentage of GDP has consistently been
highest in all available comparator countries
(Table 20). To include this data in the annual
reporting system would allow us to assess

the consequences of public spending cuts on
procurement behaviour more generally, and
thus on the potential for public purchase of
innovation.



Table 19: Government procurement of advanced technology products

us 47 48 _ 49 47
Finland 48 4.8 _ 4.7 47
Sweden 43 4.0 _ 4.7 45
China _ _ _ 4.2 45
Canada 4.0 4.2 _ 4.1 43
Netherlands 4.1 4.2 _ 4.0 43
Germany 4.6 4.4 _ 4.0 4.2
Norway _ _ _ 43 42
Korea 4.4 4.8 _ 5.1 4.1
Japan _ _ _ 3.9 41
France 4.6 4.8 _ 43 4.0
Brazil _ _ _ 34 39
UK 42 4.0 _ 4.0 3.8
India 34 35

61. As stated above, the first
systematic study on user
produced innovation,
whereby users themselves
produce the innovation, was Note: Average, Company managers were asked to rate if in their country government procurement decisions result in
commissioned by NESTA. technological innovation (1 = strongly disagree, 7 = strongly agree)

See Flowers, S., Von Hippel,
E., Jong, J.D. and Sinozic,
T. (2010) ‘Measuring user
innovation in the UK. The
importance of product

Source: WEF, 2010 - Global Competitiveness Report. Geneva

creation by users.’ London: Triggering demand - cooperation with with, (potential) users.®' One proxy for the

NESTA. clients in support of innovation importance of users is to look at the level of
The indicators for demand that triggers cooperation between firms and clients in the
innovation by suppliers are extremely poor. UK compared to other countries and in relation
There are no systematic surveys done on to the cooperation behaviour more generally.
the share of innovations that are actually This indicator is a marker for involvement of
triggered by signals from, and co-production users in the innovation process. The most

Table 20: Value of public procurement which is openly advertised as a percentage of GDP

I 1 1 £ ) T

UK 373 377 718 456 350 460 397 444
Finland 230 222 252 290 329 306 356 395
France 2.71 312 371 276 298 344 338 369
Sweden 456 3581 358 333 319 307 309 354
Netherlands 247 182 1.7 175 160 230 180 1.87
Germany 094 126 1.81 117 1.61 165 112 119

Source: EUROSTAT, http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsi
er090

Note: Based on the calls for tenders published in the Official Journal of the European Communities, values calculated as the
product of averages of prices in published calls and the number of those calls




Table 21: Cooperation with clients

Share of companies developing strategic partnerships in support of (their) innovation strategies
with:

Netherlands

Germany

Specific customers  58.0 53.0 42.0 37.0 35.0 34.0 32.0
or clients

Suppliers 51.0 46.0 47.0 45.0 31.0 42.0 440
Other companies 37.0 33.0 31.0 17.0 29.0 26.0 29.0
Research institutes  37.0 21.0 25.0 9.0 20.0 8.0 22.0

Source: European Commission (2009): Innobarometer, 2009 http://www.proinno-europe.eu/page/innobarometer, p.46-48

62.

63.

Equally, the Community
Innovation Survey data on
cooperation behaviour is
available every four to five
years only and questions
therein tend to slightly
change over time.

OECD (2010) ‘Measuring
Innovation: A New
Perspective.” Paris: OECD.

recent data we have is based on a firm survey
at EU level (Innobarometer). This shows

that the share of companies engaged in user
cooperation for innovation strategy support

is comparable to France and Germany, but

far below Nordic countries, while the share

of cooperation with suppliers (whereby the
respondent firm is the client, the demander) is
lowest in our comparison group. Thus, in sum,
cooperation between clients and customers

in the UK to support innovation strategies is
comparatively low.

A caveat as relates this data source is that
those surveys are done with varying research
foci and a changing range of questions. Thus,
time series of that data are not systematically
available.®? Further, the indicator does not

only signal the quality of users to engage and
demand innovation, but also the ability and
willingness of firms to actually cooperate with
them, and as such it is a demand and a supplier
measure.

3.2.3 Summary of the UK position

Despite the shortcomings and gaps of the
indicators and data discussed above, there still
emerges an overall impression that, in relation
to the comparator countries chosen, the UK
shows a moderate picture as to demand as
framework conditions. The attitudes towards
science and technology are average in the peer
group, and have improved in recent years.
During the recession, the overall confidence
index has further deteriorated, but the relative
position to other countries has remained the
same. Equally, buyer sophistication and firm
technology absorption are average compared to

other countries. Finally, the actual consumption
of technology-intensive goods (an example
being communication goods) is poor.

The picture, based on the limited data
available, is also rather average when it comes
to public procurement, where a high potential
of public procurement is not materialised, as
the firm survey shows the lowest assessment
of innovation technology procurement in the
peer group. Finally, the very limited data on the
importance of users as an innovation source or
partner indicates again a slightly below average
position. Given the clearly demonstrated
importance of favourable demand conditions
the argument for more conscious policies to
improve those conditions for private and public
demand is convincing. To do so, however,
better data and indicators would be helpful.

3.2.4 Future indicator and data needs

The search process for this report has shown
that data on responsive and triggering
demand is in general rather poor. This is
clearly confirmed in the latest OECD report on
Measuring Innovation®® where the indicators
presented mainly refer to consumption
behaviour in specific product areas that

are technology intensive. Equally, some of
the valuable data we have on EU-level are
based on one-off surveys or surveys that are
done every four to five years and in doing

so change variables rather considerably
(Community Innovation Survey, Innobarometer,
Eurobarometer). Ironically, those surveys

that methodologically are not 100 per cent
satisfying, such as the World Economic Forum
report, or give a rather vague picture of



Table 22: Indicators for demand conditions to fill gaps and their characterisation

Indicator
(label and short
definition)

Gap filled

Explanation:
why important, how
linked to innovation

Indicators that could be gathered in the short term

Suggested Data

Source

Suggested process
(who, when, how)
requirements

Further comments

Growth of specific
schemes such

as SBRI, other
pre-commercial
procurement,
forward commitment
etc. schemes
(budgets spent)

Public demand,
triggering

The proactive
attempts to spur
innovation activities
with firms in

areas for which
public demand is
clearly defined and
subsequent ad-
equate procurement
more likely. Could
also include analysis
of successful subse-
quent procurement

Own analysis based
on available data

on web pages and
ERA-WATCH/Trend-
Chart sources,
linking to on-going
EU MlolR study

Indicators that would need investment in collection exercises in the future

Could be an annual
update of this data,
ideally connected
with a telephone
survey on key policy
makers in national
ministries

Once analysis is set
up, annual updates
would be routine
work, but need to
be done proactively
each year.

Public demand,
triggering

Share of innovations
bought in public
procurement

Public demand can
be a catalyst for
innovation; to know
the actual purchas-
ing behaviour of
public administra-

tions is key to under-

standing responsive
public demand

Procurers’ survey

Regular procurers
survey through
OGC or the like,
every two years;
maybe subcontract
to a consultancy or
university institute
to advise on the
process

Could be
implemented in a
cost-efficient way

Public demand,
triggering

Share of tender
processes using
innovation-friendly
procedures (e.g.
explicitly asking
for variances,
competitive
dialogue, forward
commitment etc.)

As above, variants
indicate that admin-

istrations are actively

seeking new ways

Procurers’ survey

Regular procurers
survey through
OGC or the like,
every two years;
maybe subcontract
to a consultancy or
university institute
to advise on the
process

Could be
implemented in a
cost-efficient way

Public demand,
triggering

Co-production of
services between
public bodies and
suppliers

The OECD (OECD
2010) works on
indicators and data
gathering to un-
derstand the extent
to which public
bodies are engaged
in co-production

of services (OECD
2010, p.90)

Developed by OECD

Developed by OECD,
development in
OECD needs to be
monitored

Various variables in potential UK company survey (if a company survey would be done or if module on demand in company survey
would be possible, a more concrete list of variables could be developed that would fit into the existing questionnaire structure):

For example, Survey:  Responsive and
private and public
buyers as source for

innovation

triggering demand

There is very little
reliable data on the
relative importance
of consumers for
triggering innova-
tion, and the data
we have is based on
small scale survey of
CEOs (WEF)

Any large-scale
UK firm survey

in future should
include demand
variables. Problem:
not internationally
comparable

Depends on the
future structure
of firm survey;
this should be
coordinated.



confidence and intentions (Levie), are more
regular, with the WEF even covering all sensible
peer countries. Especially poor is the data on
triggering demand and on public procurement
of innovation. In addition, regional data on the
level one would need for demand conditions

is scarce and certainly not available in an
internationally comparative way.

Table 22 below suggests indicators that

could fill important gaps and also potential
instruments to do so. One activity that is not
mentioned because it has already started is
the NESTA-commissioned study on global
product launches, a very good indicator for
attractiveness of markets for innovation and
highly recommended to be part of a future
index. For the indicators suggested in the
table below the major challenge is the request
for international comparison and regional
comparison within the UK at least. There are
signs of interest at OECD level and at EU
level, and there might be a good window of
opportunity for joined-up action. However, it
will be a challenge to get those instruments
up internationally. For the national level, all
activities proposed in the table could easily be
broken down to the regional level.

The suggestions in the table comprise — as a
short-term activity even — policy action (such
as S-BRI, forward commitment schemes).

Most of the actions, however, would need
investment in a survey or in thorough
international data gathering. A major means
would be a procurer survey to capture
procurement behaviour and outcome through a
procurer survey as well as introducing a limited
set of questions on triggering and responsive
demand in firm data surveys within the UK and
beyond.

3.3 Business environment and
competition

3.3.1 The Meaning of Business Environment
and Competition for Innovation

It is generally agreed that the business
environment and the extent of competition
between firms both increases and reflects the
level of innovation in the economy. However,
within the area of economic theory that
underpins this area of indicator development,
there has been some controversy over the
question as to what extent competition
between firms truly supports competition, with
some evidence showing that large firms that

are dominant in certain industries achieve high
levels of innovation, while in markets where
there are many small firms operating and under
significant competitive pressure, there is less
innovation. Issues central to understanding
competition and its relationship with
innovation are industry structure, and what
type of advantage firms are competing for.
One key distinction that has been made to this
debate is that between competition working at
the level of new products, what has been called
‘creative destruction’, and competition working
within the context of process innovation,
termed ‘creative accumulation’. Clearly, such
competition is different and indicators to
measure one form would differ from those to
measure the other.

The indicators in this sub-section comprise
measures that are created on the one hand
from individual firm data right across the
economy, and on the other, from samples of
firms which those collecting the data have
done their best to make representative of

the whole economy. The data used to create
indicators in this section are from a range

of types of data. On the one hand there are
indicators based on financial information
based on financial returns from companies
(after processing by HMRC — with comparator
international data from other national tax
authorities or other relevant bodies, for
example, ministries of finance) and also

from interview data of personal opinions and
judgements. The ease and cost of collection of
data has not been examined here although the
issue of availability of data has been reviewed.

3.3.2 Indicator and data

Intensity of local competition

The first indicator suggested is intensity of
local competition. The assumption here is that
the industry structure affects innovation with
more innovation resulting from competition.
Research shows that structure does affect
competitiveness, and innovation, but there are
differences across sectors. This measure is a
ranking of countries based on the answers to
questions that ask respondents (in this case
corporate CEOs) to indicate how strong the
competition between firms within a country is
on a scale of 1 to 7 with 1 being limited, to 7
being intense. This is a very soft indicator, but
the collection process is extensive and includes
between 80 and 100 CEOs of large companies
in each country. The data is provided by the
WEF’s Global Competitiveness Report (Table
23).



64. ONS (2008) ‘First Release:
Business Demography,
2007. Newport: ONS.

Table 23: Intensity of local competition

Germany 6.1
Sweden 59
Japan 5.8
UK 5.8
Netherlands 5.8
Korea 57
us 56
France 56
China 5.6
Norway 5.5
India 5.4

Source: WEF 2010. Global Competitiveness Report, Geneva

The UK scores well on this list, having a high
rating. Its position is at number eight out of
193 countries and compares favourably with
a number of the usual comparator countries,
including the US, Korea and China. The EU
countries that do better than the UK are
Germany, which is second in the list, Belgium,
Sweden and Austria.

Business Entry Rate

Business Entry Rate measures the rate at which
new firms enter the economy. It is one measure
of the dynamism of the economy. The World
Bank provides this in its World Development
indicators but other indicator providers also
give this information. The indicator is relatively
simple to construct and is expressed normally
as a percentage where the rate of entry is the
number of new registrations of firms divided by
the total stock of firms. The data used in the
UK has used new business registrations for VAT;
to some degree, this indicator does not include
all very small firms as some may not enter

the VAT system at start-up as their turnover

is below the VAT threshold. To this extent,

the indicator may lag economic growth and
the innovative performance of the economy.
Eurostat data uses other classifications for a
business, making comparisons between the UK
and other countries difficult. In the following
paragraph, other issues of classification are
noted which are relevant to the business entry
rate, business exit rate and measures derived
from these indicators.

Business Churn Rate

Business Churn Rate uses the number of

firms entering and leaving the economy to
reflect the dynamism and change occurring.
However, there are choices to be made about
whether to use a rate of change in the number
of firms entering and exiting, which is gross,
i.e. adds the number of businesses that have
entered (registered) to the number of firms
which have delisted, or to subtract one number
from the other to give net rate. The Office of
National Statistics® First Release: Business
Demography 2007 describes the current
method of calculating the birth and death of
firms. These measures require a large number
of assumptions to be made about the status

of firms. For example, some firms may not
have been wound up but may not be trading.
In the UK data, a major change has recently
been made to constitute the new series of data
on entry and exit from PAYE organisations,

i.e. economic units some of which may have

no VAT registration but which are in fact
contributing to the economy (ONS, 2007). This
step may increase the number of business units
upon which the indicator is based, but it makes
comparison with previous data series difficult.

OECD data, shown below in Table 25, does

not use the UK as the UK method is not
comparable. Broadly speaking, the indicators
show the UK to be better at creating new
businesses than other countries, including even
the United States.



Table 24: Births, Deaths and Active Stock Indicator

Active Stock JBirths Rate % Deaths Rate % Churn as Net
(Births-Deaths/
Total Stock) %

2000 2,041,280 242,485 11.9 203,275 10.0 1.9
2001 2,084,105 243,430 11.7 211,930 10.2 1.5
2002 2,115,915 242,540 11.5 213,345 10.1 1.4
2003 2,136,405 267,000 125 232,385 109 1.6
2004 2,158,555 280,080 13.0 243,765 11.3 1.7
2005 2,182,755 274,855 12.6 228,155 105 2.2
2006 2,207,290 255,530 11.6 209,050 95 2.1
2007 2,301,225 301,595 13.1 228,180 9.9 3.2

Source: Business demography 2007 (2008), Enterprise Births, Deaths and Survival http://www.statistics.gov.uk/pdfdir/
bd1108.pdf

Table 25: OECD Comparative Data on Employer Enterprise Death Rate

8.9 95

Austria _ - _
Czech Republic _ 1.7 _ _ _
Denmark 10.8 12.0 12.3 _ _
Finland _ 10.6 _ _ —
Hungary _ 11.4 12.0 _ _
Italy _ 9.2 125 _ _
Luxembourg _ 11.6 129 _ _
Netherlands _ 10.3 _ _ _
New Zealand 13.4 13.4 125 12.1 1.9
Norway _ 7.2 7.8 _ _
Slovak Republic _ 14.2 _ _ _
Spain _ 12.3 11.8 _ _
Spain - Andalucia _ 9.2 9.2 54 5.7
Sweden _ _ 10.4 _ -
us 10.0 10.0 9.5 _ _
Brazil 12.2 12.4 1.2 _ _
Bulgaria _ 11.1 10.5 _ _
Estonia _ 129 15.0 _ _
Latvia _ 11.0 _ _ _
Lithuania 10.0 125 _ _ _
Romania 16.1 12.6

Source: OECD Business Demography database; Indicators are broken down by industry using the International Standard of
Industrial Classification (ISIC Revision 3) and, for some of them, by employment size-class.




Table 26: EU and EU Countries Birth Rate of Firms

UK 12.9
Germany 10.0
Netherlands 9.8
France 9.4
Finland 8.3

Source: Business economy, Eurostat, SBS

Data on firm birth and death rates is limited
in scope and subject to variations because

of different national methods. Few country
and year comparisons are available through
either Eurostat or OECD (see Table 25 for the
UK). The general UK position vis-a-vis other
countries in Table 26 is strong and shows that
the birth rate is relatively high compared with
the EU average. The UK is fifth overall. The
OCED’s SBS data shown above provides for
limited comparisons between countries and
over time.

As Eurostat notes, differences in national rates
are likely to reflect sectoral differences in a
national economy because rates are normally

low in industrial activities while in business
activities, financial services and construction,
there are many small business start-ups by
single individuals. These birth and date rate
indicators and their derivatives can therefore be
significantly sectorally biased.

Trade to GDP Ratio

While the two earlier measures consider
competition within an economy defined as a
national system, other measures of competition
consider an economy in a broader context. The
Trade to GDP ratio measure gives an indication
of the extent to which the UK economy is

open to foreign competition. Using the sum of
imports and exports divided by twice the GDP,

Table 27: Trade to GDP Ratio, Current Prices, current Exchange Rates

- 2000 §2001 J2002 §2003 §2004 {2005 §2006 ]2007 §2008 §2009

Netherlands 122 135 129 122 120 125 131 138 131
Korea 68 74 69 65 68 78 76 78 82 107 96
Sweden 80 87 86 82 80 84 89 94 96 100 90
Germany 58 66 68 67 67 72 77 85 87 89 77
Finland 69 78 74 72 71 73 79 86 87 90 72
Norway 71 76 75 69 68 71 73 75 76 77 69
UK 54 57 57 55 53 53 56 60 56 61 58
France 50 56 55 53 50 51 53 55 55 56 48
Japan 19 21 20 21 22 25 27 31 34 35 _
us 24 26 24 23 23 25 26 28 29 30

Source: OECD Dataset: Macro Trade Indicators. The series of data is then subject to averaging. This shows the UK to be in a
relatively low position in the list in terms of the openness of its economy.



Table 28: Net FDI Inflows Relative to GDP (percentage)

Finland 12.97 581 380 072 7.4 1.04 1547 -0.27 4.03
Brazil 115 1.1 072 080 091 214 204 339 264
us 5.81 4.71 105 303 270 673 588 699 264
France 376 340 239 159 3% 317 379 226 226
Germany 123 034 158 098 172 197 098 -034 1.80
Netherlands 406 329 184 274 171 1.72 253 275 1.65
India 334 339 287 284 351 287 395 326 157
Japan 366 158 148 260 778 632 722 351 1.14
Sweden 299 612 211 152 246 372 513 -1.14 1.08
Norway 138 266 127 -036 167 194 233 068 1.07
Korea 1.66 081 058 124 050 182 194 228 094
China 015 023 015 017 007 -0.16 0.1 050 0.23
UK 070 042 055 128 075 038 017 036 0.18

Source: World Bank Development Indicators Database

the measure is one of the World Bank’s World
Development Indicators (Table 27).

Net FDI Inflows Relative to GDP

Net FDI Inflows Relative to GDP is a further
indicator that shows the extent to which

the UK economy is open to competition

from outside. This measure assumes that
foreign investment within a country generally
reflects the commercial opportunities and
attractiveness of that country. The indicator
is produced by the World Bank, World
Development Indicators and is constructed
from the investment inflows minus outflows
divided by GPD and expressed as a percentage
(Table 28).

The UK ranks consistently towards the bottom
of this list of 13 countries with only China
below in most years while the US is toward the
top and has the highest average over all of the
years shown. Finland and Sweden are normally
towards the top, but have large variations in
some years.

New-to-market Product Innovations (an
indicator of innovation broader than R&D)
New-to-market Product Innovations are
important measures of the innovation

performance of the firms in an economy. The
measure can be calculated as the proportion
of firms in an economy introducing such
innovations or as a share of the turnover of
the economy attributable to new-to-market
product innovations. Either measure shows
how innovative are the firms in an economy.
The information is currently held within the
Eurostat CIS-4 data (Table 29).

On this indicator, the UK is 19t ranked for the
SME performance and 24 ranked for large
firm performance. Generally the performance
of SMEs and large firms is related. Most of
the EU comparator countries surprisingly

fare better than the UK, particularly given

the UK’s relatively good performance in the
business demography statistics: Germany,
Finland, France and even Greece manage top
ten or near top finishes in this list. A combined
ranking would show the UK next but last to
Hungary.

Patents and Trademarks per Capita
Patents and Trademarks Per Capita is a
further indicator showing the extent to which
an economy is successful in invention and
innovation. Trademarks and patents are the
forms of intellectual property that can most



Table 29: Firms with new-to-market product innovations by size. Percentage of all firms,

2004-06

UK 12.0 19.0 21.0 24.0
Norway 14.0 16.0 24.0 20.0
Netherlands 16.0 13.0 39.0 11.0
Germany 18.0 10.0 420 9.0
Sweden 220 3.0 43.0 8.0
Finland 220 4.0 48.0 6.0
France 250 2.0 51.0 5.0

Source: Eurostat, CIS-2006, May 2009. For New Zealand: SMEs: 10-99 employees. France: manufacturing only.

easily be associated with innovation and
economic growth. This indicator is related

to the indicator shown above, investment in
intangible assets as a share of GDP, and while
it is easier to obtain and has been collected for
longer, it may be in the long term a less useful
form of indicator (Table 30).

The UK performance on this indicator is
stronger but still behind other major EU
economies, and indeed lags the EU27 average.
It is 16 in the Triadic patent families per
capita, while in the cross border trademarks,
the UK ranks as 8" in the list.

3.3.3 Summary of the UK position

The indicators presented here show the UK
to be in a relatively strong position compared
with competitor countries in a number of
areas but not all. In terms of the rate of new
business formation and business climate the
UK is generally strong; but in the areas of IPR
generation and international openness (which
measures the trade to GDP ratio) the UK is
average or below average.

3.3.4 Future Indicators and Data Needs

There is one indicator that could be created
relatively easily from existing data sources
subject to agreement about methods between
the various groups engaged in preparing it.
There are however a number of indicators that
could be developed given some resource that
would facilitate useful comparison with other

relevant comparator countries. These two areas
are a) the effects of the IPR system on business
environment and competition; and b) cost of
access to IPR services. These two new possible
indicators cover an area of the economic
activity which has increasing significance as
economies make more use of intangibles,
including intellectual property of various kinds
including trademarks, design rights and more
particularly patents.

The two new indicators proposed here would
provide insight into two important aspects

of the business environment that influence
innovation. The first of these indicators

would attempt to reflect the quality and
character of the national IPR system, i.e. the
wider framework conditions, upon inventive
behaviour, and therefore upon innovation
activities. A drawback of such an indicator

is that, as we move towards the creation of
common IPR systems across the EU — there is
already an EU patent system and Community
Design Right and Trademark — national
differences may decline. Thus, if there was
some convergence in terms of reqgulatory

and legal frameworks, other factors would
then become important influences on IPR
generation activity. However, the indicator is
meant to constitute a measure of the stimulus
provided by the national IPR system to invent,
and, as this depends upon other factors, it
could show up national differences even where
there is a supra-national IPR framework. Such
an indicator could therefore be important from
a policy perspective. OECD is beginning to
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Table 30: Patents and trademarks per capita, 2005-07

families per

capita

Triadic patent | Overall Rank

Cross-border [ Overall Rank

trademarks
per capita

Norway 27.1 17 444 14
UK 279 16 64.4 8
France 40.0 13 43.9 15
Korea 48.6 194 24
us 535 8 61.7 9
Finland 62.0 6 423 16
Netherlands 63.6 5 68.8 7
Germany 76.0 4 58.0 10
Sweden 87.8 3 73.7 6
Japan 112.7 2 24.2 22
Brazil 0.3 35 2.1 35
China 0.4 34 1.2 38
India 0.2 38 0.2 41

Source: OECD, Patent Database, January 2010; USPTO Trademark BIB ACE Database (Cassis), June 2008 ; OHIM and JPO
annual reports 1997-2008 ; World Intellectual Property Organization (WIPO) Trademark Statistics, January 2010.

Note: ranked after triadic patent family per capita

explore this measure and preparatory work has
now been undertaken and published.%

The second indicator proposed here would
measure the cost of access to IPR services.
Access to IPR services requires consideration
of a wide range of activities, including general
advice, prosecution, and potential litigation
costs. A UK Intellectual Property Office
Research Paper ‘Challenges Affecting the

Use and Enforcement of Intellectual Property
Rights’ by Dietmar Harhoff indicates the
aspects which could be covered. The cost

of access to IPR services (some of which are
dependent upon government, some of which
on private service providers such as patent
agents/attorneys and trademark agents) is an
important influence upon inventive activity
and upon innovation behaviour. Lower costs
for access to the IPR system may indicate a
superior service for inventors and innovators,
although service quality issues are also vital for
innovators.

Investment in Intangible Assets as a Share
of GDP

The OECD, following work by Corrado, Hulten
and Sichel (2006),% proposes the creation

of a new class of intangible capital assets
that should be included in the System of
National Accounts (OECD 2010).%” Some

of these — software, artistic originals and,
from 2013, R&D — are already covered in the
System of National Accounts, but the wider
framework would also include design, business
process and organisation, workplace skills and
branding.

NESTA has adopted the Corrado, Hulten

and Sichel framework (Haskel et al. 2009,
2010)% and has made significant advances
in developing more accurate measurements
of these investments in intangibles including
implementing a survey of UK firms to gain

a more accurate measure of where such
investment was taking place (Awano et al.
2010).%° The work includes other important



aspects of investment such as the average
lifetime of the investment.

A study led by the Chief Economist of the UK
IPO has also begun to explore this area with a
report due in the first quarter of 2011 on ‘IPRs
in the Economy” to identify the proportion of
intangible investment covered by intellectual
property rights. This raises an important
distinction between intangible investment,
which covers a broad measure of intellectual
property used to generate future returns, and
IP which is owned and can be traded by its
owners. Work so far has suggested that in
the area of copyright some investment which
should already be covered by the System of
National Accounts may need upward revision,
reflecting the difficulties faced by statistics
offices in gathering data from new assets in
emerging industries.

An indicator of knowledge investment should
be developed as the technical issues are
settled. The rate of increase in intangible assets
provides a means of assessing the extent to

which an economy is innovative and could be a
forward indicator of both product and process
development. At present, data collection is
from a range of sources, and comparisons

are difficult as a common methodology has
not been used. In the future though, such a
measure could be used. The value of such an
indicator is much more than a count of patents
of various types; it reflects the value of the IP
creation activities within an economy.

3.4 Entrepreneurship and Finance
3.4.1 Entrepreneurship

Attitude towards the risk of business failure
A dynamic economy is based upon its ability to
generate new sources of economic activity and
value, where entrepreneurs are a key ingredient
for stimulating new economic activity as

they exploit technological or commercial
opportunities that existing firms have failed

to spot or act upon. Consequently there are

Table 31: List of business environment and competition indicators to fill gaps

Indicator
(label and short
definition)

Gap filled

Explanation:
why important, how J Source
linked to innovation

Indicators that could be gathered in the short term

Suggested Data

Further comments

Suggested process

(who, when, how)
requirements

None considered appropriate at present

Indicators that would need investment in a collection exercise in the future

Cost of access to
IPR services requires
consideration of

a wide range of
activities, including
general advice,
prosecution, and
potential litigation
costs

Cost of access to IPR  Business
services Environment and
Competition

UK Intellectual
Property Office
Research Paper,
‘Challenges
Affecting the Use
and Enforcement of
Intellectual Property
Rights” by Dietmar
Harhoff indicates
aspects which could
be covered

Effects of IPR system Business
on inventiveness Environment and
Competition

Research is being
conducted by the
OECD to develop
indicators that
measure various
effects of IPR
regulation on the
inventive behaviour
of firms at sector
and country level

If OECD is
involved, country

coverage should
be broad

‘Innovation in Firms:
A Microeconomic
Perspective.

Pages: 150

ISBN 978-92-64-
05620-6

Published:

Nov. 2009
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org/about.aspx?page=pub_
gem_global_reports

Table 32: Fear of failure rate

Expressed as percentage of individuals who 2006 2008 2009
see good opportunities to start a business

Korea _ 32.0 23.0
Norway _ _ 25.0
Finland _ 32.0 26.0
us 21.0 28.0 27.0
Netherlands _ 33.0 29.0
Brazil _ _ 31.0
United Kingdom 36.0 38.0 32.0
China _ _ 320
Germany 47.0 49.0 37.0
France 50.0 53.0 47.0
Japan _ _ 50.0
Sweden

Source: GEM, 2006, 2008, and 2009

a number of indicators that could be chosen

to highlight the viability of an economy to
encourage, foster, and support entrepreneurial
activity in developing new business entities.
Primarily though, the most useful indicators
capture entrepreneurial ‘perceptions” as these
appear to correlate most closely to start-up rate
data over significant time series.

Culturally the UK has still some way to go.
The emotional perception of unfavourable
outcomes and its manifestation as fear in
establishing a business is relatively high in
the UK, given its relative position in terms of
regulatory and administrative barriers, and
further examination of indicators around
‘perception” appear warranted.

The perception of fear appears to correlate
more closely to firm formation than other
time series indicators, and examination of the
literature supports this assertion.” The UK’s
international standing in this area is above the
average for similar EU economies (innovation-
driven economies as determined by GEM), but
it has some way to go in closing the gap in
terms of the leaders (Table 32).

What may appear interesting in the time series
data is that the relationship between fear of
failure and start-up is non linear, and that there
may be threshold levels which, when fear of

failure drops below around 30 per cent, deliver
significant step improvements in start-up
rates.”’

Over the last decade, fear of failure in terms
of business formation has been rising steadily,
and at the same time the trend for early-stage
entrepreneurial activity has been declining in
the context of broadly static regulatory and
administrative barriers to firm formation within
the UK. However, last year (2009) bucked that
trend and saw a marked drop in the fear of
failure which in turn drove a slight increase in
early-stage entrepreneurial activity (Table 33).

Examination of the data shows that there are
consistencies between GEM and Eurostat and
the European Entrepreneurship Surveys and
therefore there should be confidence in the
representation of these indicators.

Barriers to entrepreneurship

Culture is a difficult phenomenon to influence
in itself, and therefore from a policy dimension
influencers need to be deconstructed across
observable domains. The OECD examined
barriers to entrepreneurship across a

number of areas, from regulation through

to administrative burden and barriers to
competition. The UK is in the most favourable
position overall, and the burden on start-ups
is lowest (except New Zealand). However, the



Table 33: Fear of failure rate in the UK

2001 2002 2003 2007 2008 2009

30.0 34.0 34.0 33.0

Source: GEM survey

340

36.0 38.0 38.0 32.0

Note: Expressed as percentage of individuals who see good opportunities to start a business

level of regulatory and administrative opacity
is high compared to almost all comparator
countries (Figure 2).

Time series data on these indicators would also
be interesting in the context of start-up rates
in the UK.

Early-stage entrepreneurial activity

Early stage entrepreneurial activity is the
feeder for future enterprise-related output.
Early-stage entrepreneurial activity for those

Figure 2: Barriers to entrepreneurship, 2008

of working age (18-64) appears to be fragile,
and closely related to attitude of risk and fear
of failure. Therefore, creating a culture that
embraces both the opportunities and risks

of start-up is critical for sustained economic
growth.

A risk-taking culture and favourable conditions
for early-stage entrepreneurial activity are
essential. The UK’s position has been one

of decline since 2006, however since the
economic crisis commenced in 2009 there
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Table 34: Early-stage entrepreneurial activity in the UK

2001 2002 2003 2007 2008 2009
7.7 5.4 6.4 5.8 6.0 5.8 55 55 5.7

Source: GEM survey

Note: GEM Adult Population Survey (APS): percentage of people accepting the existence of opportunity for early-stage

activity

has been a slight increase in early-stage
entrepreneurial activity — correlated to the
decline in fear of failure (Table 34).

However using the GEM Measure, Total
Entrepreneurial Activity (TEA) overall the UK’s
position is significantly behind the US, leading
EU economies, and the efficiency-driven
economies of China and Brazil (Table 35).

This situation is not consistent across the

UK, with certain regions like the East of
England achieving 7.2 per cent, with Yorkshire
and Humberside at 4.2 per cent.”? What is
interesting about regional differences is that
entrepreneurial attitudes towards starting a
business, and the perceived possession of

appropriate knowledge and skills, are less
pronounced than actual early-stage formation
rates, highlighting a cultural consistency
towards business formation in the UK but
difficulty in translating that conversion
geographically.

Given the importance of early-stage start-

up rates, a further consideration is the push
and pull effects of economic necessity, given
the shifting economic picture in the UK.

The UK has been consistent in necessity to
opportunity-driven entrepreneurship start-ups,
with around 16 per cent of start-up activity
based on necessity (GEM average 17 per
cent), as opposed to 43 per cent as a result

of opportunity (GEM average 56).7® Given the

Table 35: Early-stage entrepreneurial activity — percentage

China _ 18.8
Brazil _ 15.3
Norway _ 85
United States 10.8 8.0
Netherlands 52 7.2
South Korea 10.0 7.0
United Kingdom 55 5.7
Finland 73 52
France 5.6 43
Germany 3.8 4.1
Japan _ 3.3
Sweden

Source: GEM, 2008 and 2009

Note: GEM Adult Population Survey (APS): percentage of people accepting the existence of opportunity for early-stage activity
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Monitor (2002)
Entrepreneurship

and Unemployment:
Relationships between
unemployment and
entrepreneurship in 37
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Global Entrepreneurship
Monitor.” London: GEM.

London Stock Exchange
data for September

2010. See http://www.
londonstockexchange.com/
statistics/historic/main-
market/main-market.htm
for data source and other
historical data.

Table 36: Necessity and opportunity entrepreneurship

Brazil 9.4 5.9
China 9.4 9.0
us 5.5 1.9
UK 43 1.0
France 34 0.6
Germany 25 13
Japan 2.2 1.0

Source: GEM 2009 APS

Note: Number of Adults [18-64 years old] per 100 involved in a nascent firm or young firm or both (if doing both, still counted

as one active person) reporting a NECESSITY motive; ordered by Opportunity

UK’s situation of public spending cuts, this
picture may shift over the next few years and
may require differing policy interventions.

Within the GEM survey, of the 5.7 per cent
early-stage entrepreneurial activity, the

bias is towards entrepreneurs seeking out
opportunities, however, interestingly Germany
and the US have a significant proportion of
necessity entrepreneurs. Further analysis

of sectoral and age differences between
opportunity and necessity entrepreneurship
may help further inform policy interventions.”

3.4.2 Access to finance

Stock market capitalisation

Stock markets are essential in allowing
companies to raise capital in exchange for
selling equity to investors. The availability

of funding and the efficient functioning of
markets are essential if companies are to raise
risky or significant investment; from early-stage
capital through to supporting corporates in
financing technological developments through
to large-scale commercial acquisitions.

The UK'’s stock market plays a central role in
sourcing both UK and international companies
with sources of capital. The composition of the
capitalisation of the UK market illustrates its
international reach. In 2010 the UK’s market
capitalisation was £3,780 billion, with UK-
based companies taking £1,867 billion.” Within
the top ten firms, the market capitalisation was
£980 billion, of which four UK based firms were
valued at £394 billion. This may go some way
in addressing the issue of the UK’s high ratio of

financial assets (relative to GDP) and problems
in organisations accessing capital within the
UK, especially relative to other EU markets (see
Table 37).

The size, as a proportion of market
capitalisation and liquidity as indicated by total
value traded relative to GDP, shows the UK to
have a shifting and mixed position. In terms of
market capitalisation the UK is in an excellent
position.

Whilst the shifting GDP levels have propelled
the UK to the fore in terms of market
capitalisation, the situation for liquidity
however, in terms of total value of stocks
traded relative to GDP, has seen a significant
fall, with the UK well behind the US.

Availability of venture capital

Venture capital is seen as crucial in knowledge-
driven innovation economies as it provides
significant funding for commercially risky
early-stage opportunities which may eventually
redefine industries and sectors. Venture capital
also brings with it networks and support
frameworks which guide emerging commercial
opportunities.

At an aggregate level the UK appears to be
particularly well placed with venture capital
investments reaching 0.2 per cent of GDP
relative to other countries — although this is a
fall back to levels witnessed in the UK around
2003. However, broken down by expansion
phase and early-stage, the UK’s position in the
latter is behind the leaders (Table 39, Table 40,
Table 41).



Table 37: Market Capitalisation of listed companies (percentage of GDP)

- 2000 § 2001 J 2002 | 2003 m 2005 | 2006 § 2007 J 2008 j§ 2009

1744 1472 1156 1322 1279 1341 1555 1379 69.6 1286

Sweden 1337 105.0 721 932 1041 1090 1436 1324 518 1065
us 1547 1375 1065 1308 1382 1349 1457 1424 817 1058
Korea 322 436 433 512 594 8.0 878 1071 531 100.5
China 485 395 319 415 331 346 893 1776 616 100.5
India 322 231 258 466 538 66.1 863 1476 532 900
France 1089 877 664 753 756 819 1072 1068 523 744
Brazil 35.1 336 246 425 498 538 653 1003 360 743
Netherlands 1663 1144 917 908 883 929 1150 1229 444 685
Japan 676 550 543 719 799 1040 1083 101.7 659 66.7
Norway 386 404 351 42.1 547 632 835 922 279 595
Germany 66.8 567 343 442 435 438 562 634 303 388
Finland 2411 1523 1026 1035 973 1071 1278 1502 572 383

Source: World Development Indicators — World Bank

When Venture Capital is broken down into North West and East of England have seen
more detail by regions in the UK, there are a sharp decline in the amount of VC funding
significant shifts across the regions, all except relative to firm populations. Examination of the
for the London area where the trend has Venture Capital value chain reveals a number of
remained pretty consistent. Areas like the trends for the UK, particularly around seed and

Table 38: Total value of stock traded ratio

- 2000 {2001 § 2002 § 2003 2005 [ 2006 § 2007 {2008 J 2009

3263 2882 2435 1425 1639 171.0 2495 3041 2538 32738

Korea 200.2 1395 1375 1060 885 1424 1408 188.1 157.4 190.0
China 602 339 229 291 387 260 602 2223 1207 1797
UK 1242 1265 1185 1188 1683 1828 1739 3689 243.6 156.5
Sweden 1588 1339 879 848 1139 1252 1697 2095 131.6 96.1
India 1108 522 389 475 526 518 673 898 865 831
Japan 577 446 402 537 745 1098 1433 1484 1203 827
Netherlands 1759 2579 1056 984 1226 1309 161.7 2317 1310 763
Norway 357 306 255 311 524 645 1042 1218 817 649
France 81.6 804 641 613 687 711 1105 131.8 1144 516
Brazil 157 118 96 109 141 175 234 428 444 413
Germany 563 751 61.1 470 512 632 853 101.2 849 385
Finland 169.7 1431 1304 993 1165 1398 171.7 221.1 1447 384

Source: World Development Indicators — World Bank




Table 39: Venture capital investment as a percentage of UK GDP, 1996-2007

_ 2001 § 2002 J 2003 2005 [ 2006 § 2007 {2008 J§ 2009

Early-stage 006 004 004 005 005 022 002 004 0.03

Expansion 013 013 0.21 0.18 031 040 026 029 0.17

Source: Eurostat

Table 40: Venture capital investments as percentage of GDP — expansion phase

013 013 0.21 0.18  0.31 040 026 029 017

Sweden 030 016 009 015 024 024 016 021 0.16
Finland 005 014 014 005 005 009 008 009 0714
France 005 006 009 008 007 008 007 010 0.09
us 029 016 014 015 014 016 016 015 0.08
Netherlands 019 016 009 008 015 009 008 009 0.08
Norway 0.11 006 010 008 0.11 008 013 009 005
Germany 008 004 002 003 004 003 003 005 0.03

Source: Eurostat

Table 41: Venture capital investments as percentage of GDP — early-stage

_ 2001 § 2002 § 2003 § 2004 § 2005 J 2006 j 2007 2009

009 004 003 004 004 004 005 005 005

Sweden 009 009 006 008 005 006 007 005 0.04
Finland 070 007 006 003 004 003 004 003 003
Norway 003 004 003 002 003 0.01 007 0.04 0.03
UK 006 004 004 005 005 022 002 004 0.03
France 004 003 003 003 003 003 002 002 0.02
Netherlands 004 0.04 0.01 0.01 0.00 0.01 0.02 004 0.02
Germany 006 0.03 0.01 0.02 0.0 0.01 0.02 002 002

Source: Eurostat

start-up funding, with that gap being filled by exit) across venture funding may explain

Secondary and Management Buy Out activity. these changes in funding investment choices
over the last three years. Indeed, research has
Further information on the economic rates of highlighted that within the UK, shorter-term

return and funding windows (time to realise investments of around 3-4 years witnessed




Table 42: Average and total amount invested by stage (UK)

Total Amount Invested (£m)

Financing Stage Average amount invested (£000s)

Seed 265 160 135 16 12 5
Start-up 1,042 1,277 182 174 160 10
Other early stage 430 516 672 244 187 137
Late stage venture _ 1,565 _ _ 144
Total early stage 865 636 763 434 359 296
Expansion 17 2,482 3,389 947 2,050 1,064
Bridge financing 5,593 464 476 190 17 10
Total expansion 1,290 2,396 3,206 1,137 2,067 1,074
Replacement capital 3,601 833 141 5
24,512 2,549
Secondary buy-out 13,937 4,167 767 25
PIPE 4,187 2,050 2,667 91 4 8
Refinancing bank debt 2,019 5,841 14,400 29 199 216
Total replacement 17111 8,536 8,467 2,669 1,111 254
capital
MBO 11,476 6,431 16,683 7,173 3,048 1,051
MBI 7,722 4,499 2,000 347 86 16
Total MBO/MBI 11,224 6,357 15,028 7,520 3,134 1,067
Public to private 7,000 21
1,591 10,720 212 1,886
Rescue/turnaround 636 14
Other 4,529 231
Other late stage 1,591 10,720 3,500 212 1,886 266
Grand total 9,002 3,844 3,546 11,972 8,557 2,957

Source: BVCA, 2009- Private Equity and Venture Capital Report on Investment Activity 2009

around 2002 is no longer the norm, with
investment windows now averaging six years.
As a consequence of risks involved over the
extended funding window, the paucity of
early-stage investment, and exit timelines in
the UK, further indicators would be particularly
interesting at informing more appropriate
policy strategies to encourage early-stage
capital flows (Table 42).

Access to finance
Access to finance is one of the most
constraining elements of doing business in the

UK, according to the latest WEF 2010 Global
Competitiveness Report, and therefore merits
particular attention. The ability for enterprises
to access finance is critical. Finance provides
the means by which firms can invest funds
strategically beyond the boundaries of their
own means (working capital). Access requires
finance to be available efficiently and at levels
which met the commercial requirements of the
investment. In the UK the position appears to
have worsened; whilst this is consistent with
other countries, the UK’s position is slightly
more marked — dropping from 3.5 in 2008.



Table 43: Ease of access to loans

2010 45

42 37 37 34 34 33

Source: WEF, Global Competitiveness Report

-u

3.1 2.8 2.8 2.7 2.1

Note: Averages; the indicator measures how easy it is to obtain a bank loan in your country with only a good business plan and no collateral? [1 = very difficult;

7 = very easy]

Table 44: Venture capital availability

2010 4.

Source: WEF, Global Competitiveness Report. Geneva

I e N
3 42 4.0 3.9 3.8 3.7 3.7 3.2 3 3.0 2.8 2.6 2.2

2

Note: Averages; the indicator measures how easy it is for entrepreneurs with innovative but risky projects to find venture capital? [1 = very difficult; 7 = very easy]

Table 45: Ease of access to local equity markets

2010 4.

Source: WEF, Global Competitiveness Report, Geneva

I 0 2
8 47 4.6 4.4 44 4.4 4.1 41 3.9 3.9 3.9 3.8 3.7

Note: Averages; the indicator measures how easy it is to raise money by issuing shares on the stock market in your country? [1 = very difficult; 7 = very easy]

76. Data taken from the
Insolvency database series

at: http://www.insolvency.

gov.uk/otherinformation/
statistics/historicdata/
HDmenu.htm)

This is linked to a 22 per cent spike in company
liquidations in the UK, rising from 15,535 to
19,077 in 2009.7¢ Further statistical information
on insolvency rates, and the perception of
insolvency protection of other countries, would
place into context the sensitivities of the UK’s
market relative to other leading economies
(Table 43).

This position for venture capital availability is
similar, in that the UK’s absolute and relative
position has slipped, and is now behind that of
Germany (Table 44).

In terms of ease of access to local equity
markets, the UK has managed to hold some
ground, with the picture not changing that
much since the last survey (Table 45).

It does appear that the UK needs to improve
its access to finance position. Whilst it is

acknowledged that the problem is global, the
situation in the UK appears to have slipped

in its relative position in the last year. Further
information on the default rates of UK
companies in terms of loans, relative to other
countries, would merit further attention. If
default rates are increasing, it may go some
way to explain the increasing difficulty in
accessing finance, justified potentially against
easier insolvency regulations in the UK.

3.4.3 Summary of the UK position

Overall the picture is moderate to positive.

The UK fares well compared to large European
competitor countries, but has some gaps to the
US or the fast-growing economies. In the UK
the barriers to entrepreneurship are perceived
as being low compared to peer countries.
However, the share of companies indicating

a fear of failure rate — as a measure of risk



aversion — has a medium position in the UK,
and is lower than in Germany, France or Japan,
but significantly higher than in countries such
as Sweden, Norway, South Korea or the US.
This corresponds markedly with the actual
early-stage entrepreneurial activity, where the
UK has a medium position, far better than
Japan or Germany, for example, but far behind
US, Netherlands, let alone Brazil and China.
Interestingly, the crisis year 2009 has seen a
drop in failure rate and a rise in entrepreneurial
activity in the UK. Further, the share of start-
ups that are actually opportunity driven (rather
than necessity driven) is higher in the UK than
in the other large EU countries, but lower

than in the US, Brazil and China. As regards
administrative burden on entrepreneurship, the
UK is in the most favourable position overall,
and the burden on start-ups is lowest (except
New Zealand). However, the level of requlatory
and administrative opacity is high compared to
almost all comparator countries.

As for access to finance for UK companies,

the UK has a moderate to poor standing.

The market capitalisation of listed companies
is actually highest out of all comparator
countries. For venture capital, the UK has an
interesting position, as the country is best
placed when it comes to the financing of the
expansion phase of companies, but has only

a very moderate position for the financing

of early-stage firms. Overall, the ease with
which UK firms can get loans and venture
capital is rated very low in a global CEO survey
compared to almost all comparator countries,
and the assessment has become worse in
recent years. This appears to have a particularly
compounding effect for early-stage businesses
that may be more capital-intensive and require
financing.

3.4.4 Future indicator and data needs

As for entrepreneurship, there are two
indicators that are currently published by the
OECD but not available for the UK which would
appear to be important. The first is the share
of new firms in manufacturing and services.
Recently the OECD has been collecting

data on one and two year old enterprises in
manufacturing and services. Replicating this
indicator with the inclusion of UK data would
illustrate the ecology of early-stage enterprise
activity and the ability of an economy to
support new entrants which are more or less
capital-intensive.

The second set of indicators concern high-
growth ‘gazelle” entrepreneurial activity.

The importance of high-growth and gazelle
enterprises is growing in importance, with
recent literature highlighting that high-growth
businesses support a disproportionate number
of new jobs and that they are more robust
through recessionary periods.” This supports
the findings of NESTA that found 6 per cent of
UK businesses with the highest growth rates
generated half of the new jobs created by
existing businesses between 2002 and 2008.78
Also, NESTA's work on the growth dynamics
of firms across the EU and US explores the

UK in terms of its ability to foster and support
high-growth enterprises which have been seen
to make a significant contribution to the US in
terms of new jobs and robust sales growth.”

Furthermore, one important gap to fill would
be around early-stage economic viability.

In terms of fear of failure, regulatory and
administrative burdens, and access of finance,
the UK has mixed performance positions
relative to leading countries in these areas.
None of the indicators presented to date cover
the economic fundamentals of start-up costs,
regardless of trading activity. Early-stage
economic viability would consider the expense
of business start-up and requlatory costs in the
UK, and help reveal if there are any particular
areas of concern. The problem with this is that
the indicator would have to cover a significant
number of cost variables per country, such as:
company incorporation costs; typical costs of
submission of audited accounts; business rates;
tax liabilities; typical office/space charges

per square meter; minimum wage rates and
salary rates for recent graduates — with these
fluctuating significantly across the country as a
whole. These rates could be normalised against
a given commodity in the country to take
account of cost of living differences, however
comparisons still may be difficult and the
development of a robust compound measure
problematic. The mainstay of indicators

around early-stage entrepreneurial activity are
perception-related. Here an economic viability
indicator could be related to, or explore,
perceptions of expenses in early-stage start-up
activity.

A further important indicator would be global
market penetration by SMEs. The ability of
SMEs to access international markets is a
significant contributor to securing diversity in
customers, thus contributing to the long-term
economic success of a business. Within the
EU, barriers to international trade have been
reducing for a number of years, and within

a global context, the ability to trade more
internationally through ICT enablers have



80. See Office of National
Statistics, at: http://www.

statistics.gov.uk/cci/nugget.

asp?id=198).

81. See Anyadike-Danes, M.
et al. (2009) ‘Measuring
Business Growth.” London:
NESTA; also Mason, C. et
al. (2009) ‘Business Growth
and Innovation.” London:
NESTA. These reports are
summarised in NESTA

(2009) ‘The vital 6 per cent.’

London: NESTA.

also reduced barriers. Also, recent Sterling
devaluations relative to the Dollar and Euro
have made UK exports more favourable.
Consequently, in 2010 there was a 4.2 per cent
rise in manufacturing output, with machine

and equipment manufacturing reaching a 16

per cent growth in output.®’ However, there
is still someway to go before manufacturing
output levels return to those of 2007/8.

Table 46: List of WFC Entrepreneurship and Finance indicators to fill gaps

Indicator
(label and short
definition)

Gap filled

Explanation:

why important, how
linked to innovation

Indicators that could be gathered in the short term

Suggested Data

Source

Suggested process
(who, when, how)
requirements

Further investigation of these figures, and the
contribution SMEs are making, does warrant
investigation as the propensity for businesses
to export goods illustrates internationally
competitive products and services.

Eurostat currently collects data on trade
statistics on intra-EU trade amongst SMEs
(dispatches and arrivals). In 2007 data showed

Further comments

High-growth early-
stage entrepreneurial
activity

Entrepreneurship

Gazelles, or

high growth
businesses support
a disproportionate
amount of new job
creation®' — they are
also robust through

recessions — newness

appears a more
significant variable
than size or sector.

Data has been
collected by the

OECD and ONS, split

between growth of

jobs or finance. Data

collection on-going.

Indicators that would need investment in collection exercise in the future

Further review of
literature to examine
the stability/
contribution of these
companies. Work
already undertaken
by NESTA in this
area.

See forthcoming Eu-
rostat data.

OECD data for 2005.
Regional data for
gazelles.

Early-stage
economic viability

Entrepreneurship

There are intrinsic
costs related

to establishing
businesses. The
higher and lengthier
the costs, the
greater barrier to
firm formation.

This relates to risk
perception and
accessing finance.
Due to problems in
commensurability,
survey may consider
entrepreneurs’
perception of costs.

Costs of creating

a business: fees of
incorporation; taxes;
audit costs; fees

to dissolve entity;
minimum wage

and graduate costs
etc. Data could be
formed from some
existing metrics — to

develop a compound

measure.

Data review of
OECD, Eurostat and
Treasury Reports.

Data collection on-
going, with a review
of existing metrics
and reports.

Global market
penetration by SMEs

Entrepreneurship

The ability of SMEs
to access global
markets. Through
ICT SMEs now have
reduced barriers

to sell products
and services
globally. However,
regulatory, cultural
and administrative
barriers still remain.

Internationalisation
of European SMEs —
2010.

Barriers and drivers
to international

trade — OECD Report

20089.

Eurobarometer. EU
coverage with data
2006-2008.

Actual database
range to be agreed.



that small and medium sized enterprises
(SMEs) accounted for a considerable share

of total intra-EU trade. Indeed, SMEs (1-249
employees) stood for 55 per cent of trade
value for arrivals (imports from another EU
Member State) and 43 per cent of trade value
in dispatches (exports to another EU Member
State). However, this data series did not
include the UK.

In supporting this aggregate level indicator,
further information on what prevents or
enables SMEs to export would also be
welcomed and help explain the UK’s standing.
In research conducted by the OECD (2009),%?
the most significant barriers to SME trade were
identified as:

1. Shortage of working capital to finance
exports and identify foreign business
opportunities.

2. Limited information of foreign markets.

3. Inability to contact overseas customers/
reliable representation.

4. Lack of managerial time/capabilities to deal
with internationalisation.

5. Competitor pricing.
6. Government assistance.
7. Transportation costs.

Within the literature 1, 3, 4 were cited as being
the most significant. Therefore, examination
of the exporting trends of SMEs, and potential
barriers, would appear fruitful developments in
understanding the UK’s international trading
capabilities.

3.5 Infrastructure and Services

The coverage of this group of indicators

has been particularly difficult, as this is the
newest area where indicators have been
developed. There are many efforts to develop
new data and analyses but much that is
non-standardised, experimental, or owned by
consultancies and therefore it is difficult to
determine its quality. While our review of this
field has been extensive there may be lines of
development that have not been fully covered.

3.5.1 Indicator and data

Services — knowledge intensive business
services

There is a considerable body of literature
arguing that knowledge-intensive business
services form crucial inputs to production,
alongside more conventional labour, equipment
and raw materials. Several innovation
researchers argue for KIBS as agents of
innovation — as well as providing an additional
means for knowledge transfer in an economy
(an alternative to labour mobility, in fact).
Various statistical enquiries have found positive
relationships between the use of KIBS by
different industrial sectors and these sectors’
growth rates; and between the share of KIBS

in regional economies and the performance of
these regions.

To take a recent example of this literature, The
European Cluster Observatory’s 2009 Priority
Sector Report on Knowledge Intensive Business
Services® reports analyses concluding that:
“Regions with strong KIBS sectors exhibit

the highest prosperity levels in Europe”.

and that: “the presence of a strong KIBS
sector positively affects regional innovation
performance (patenting).” (p.1). The data that
this report provides (p.2) to support these
claims demonstrates striking trends. Economic
geographers have long argued for the
importance of access to local business services
in supporting industries, and there have been
some efforts to build measures of regional (dis)
advantage using indicators of such access.

The European Cluster Observatory dataset®
provides statistics on KIBS employment
(disaggregated into the groups IT services,
education and knowledge creation, financial
services, and business services). These data
can be weighted in the figures by national or
regional employment totals, as appropriate.
For regional analysis, in particular, the ECO
presents data in terms of Specialisation: how
far a particular cluster category (KIBS is one
such) is more intensive in a region as compared
to Europe in general. The argument is that
high specialisation means that the economic
effects of the regional cluster are strong
enough to attract related economic activity
from other regions to this location, with the
implication of stronger spill-overs and linkages.
(This is certainly more plausible for KIBS than
for sectors based on geologically-dependent
natural resources, for example). However, in
Table 47 we just present national aggregate
information for 2009: for regional maps and



Table 47: Share of employment in KIBS, 2009

Business
Services

IT services

Financial
Services

Education
and

Knowledge
Creation

UK 5.73 0.93 297 3.58 13.21
Germany 433 1.45 1.75 453 12.06
France 4.09 0.82 1.10 5.01 11.02
Netherlands 3.98 1.00 2.36 3.61 10.95
Finland 479 1.93 0.58 3.16 10.46
Norway 3.09 1.00 2.80 2.27 9.16

Source: European Cluster Observatory database, at http://www.clusterobservatory.eu Ordered by share of IT services

time series, data can be accessed through the
European Clusters Observatory website.

The UK emerges as high in the supply of

KIBS Business Services (and in education and
knowledge creation services), but in a medium
position in “financial services’ and a rather low
position in IT services. It will be necessary to
inspect data for individual services subsectors
in more detail to make more sense of this.

It should be possible to extend these analyses
to the USA and Canada (whose NAICS
industrial code is comparable to the European
NACE code used for this study).

Creative industries and milieux

There is a large literature — much with

a regional or city-level focus — arguing

that innovation is supported by creative
environments. The most famous author here
is Richard Florida, but other researchers have
focused on creative industries. Part of the
argument from Florida and those in his wake
is that some environments are more attractive
to innovative people and their organisations,
and that one of the key elements of this is the
availability of cultural facilities and creative
workforces. The ECO website (see above) has
used a standard definition of creative industries
to process data on employment, again making

Table 48: Employment in Creative Sectors, Share of Employment in ‘Standard Sectors’

Advertising

Artistic Museums

Printing and ]| Radio and

Total

Software

Retail and

creation and || and publishing | television distribution creatives
literary preservation
creation of historical
sites and
buildings
Sweden 0.94 0.81 0.05 1.51 0.49 0.23 1.95 5.98
Finland 0.55 0.66 0.01 1.71 0.55 0.22 1.72 5.40
Netherlands  0.55 1.15 0.35 1.59 0.22 0.36 0.87 5.09
UK 0.30 0.90 0.33 1.13 0.42 0.36 0.78 4.21
Norway 0.27 0.58 0.68 1.10 0.38 0.21 0.91 4.13
Germany 0.40 0.55 0.10 1.08 0.27 0.20 0.81 3.41
France 0.55 0.60 0.11 0.81 0.40 0.20 0.50 317

Source: European Cluster Observatory database, at http://www.clusterobservatory.eu

Note: Ordered by the “total column.



this material available by country and region in
the EU.

The ECO data covers a set of creative
industries: Advertising; Artistic creation and
literary creation; Museums and preservation
of historical sites and buildings; Printing and
publishing; Radio and television; Retail and
distribution (related to the creative industries);
and Software (Table 48). Software is, we
would argue, more relevant as a KIBS than
as a creative industry (with the exception

of videogames production), and indeed it
features among the IT services. It is included
in the table below, and the aggregation of
data to provide a ‘creative total’, for the sake
of completeness, but we would suggest it be
handled as a KIBS only in future work.

In terms of overall creative workforce, we see
the UK at the top end of the distribution,

with a higher proportion of such workers

(and implicitly, such industries) than other
large countries like Germany and France.

This disguises considerable variation across
subsectors. The UK is relatively low compared
to the other large countries in terms of
employment in advertising. In terms of
software, the UK lies just behind Germany, and
well ahead of France. In contrast the UK is high
in terms of artistic creation, museums, printing
and publishing, radio and TV, and related retail
and distribution. Some smaller countries appear
as high performers in terms of the share of
creatives across several or many sectors, but in
most respects the UK emerges as a particularly
attractive milieu — if the presence of such
workers is indeed a good indicator.

Comparable data could be produced for North
America, but we should note that the ECO data
can also be examined in terms of regions. The
arguments about creative milieux generally deal
with geographical scales considerably below
that of the nation state — the city region being
a familiar example — and this raises a number
of issues. In many countries the capital city is
overwhelmingly the location of creatives, so it
might be appropriate to compare capital cities.
However, in the UK, creative work seems rather
more dispersed over several cities than most EU
countries.® The availability of cultural facilities
on a wide basis could itself be seen as a WFC.

Communication networks

Framework conditions are conceptually

distinct from the performance they should be
facilitating. (Just as we routinely distinguish
between opportunities and outcomes, in
discussions of equality, for instance.) Indicators

can be differentiated accordingly, in principle.
In practice, as so often, matters may be not so
simple.

One example of this is so familiar that it has
been granted the status of a law, ‘Metcalfe’s
Law’.% The essence of this is that the value of
a network is a function of the number of others
engaged in the network, other things being
equal. To be the only possessor of a telephone
or member of a social networking community
is not of any great benefit. To be able to link
with thousands of other relevant people may
be of considerable value (especially if there
are directories or more sophisticated tools for
locating exactly the right set of people with
whom to establish contact). The implication

is that access to networks is only a partial
indicator; the level of use of the network

may also be a framework condition, as well as
evidence of the exploitation of this condition.
Regional innovation capabilities, for instance,
may be greater if more innovation actors in
the region are already online — because this
renders more innovation contacts accessible to
a would-be innovator.

Data on access to Broadband networks

has been covered in the earlier study of
Framework Conditions. In Miles et al. 2009,%”
the ‘openness” indicators include Broadband
penetration, Broadband speed, Broadband
price, and Business satisfaction with ICT
infrastructure. Information on these dimensions
continues to be developed and updated

by various authorities, though problems of
international comparability should not be
minimised.

One important development in the last years
has been the growth of the mobile internet,
with Wi-Fi and 3G networks becoming

ever more intensively used for business
communication purposes. (Note: we have

so far been unable to locate anything like
adequate data concerning Wi-Fi use, though
there are many compilations of intelligence

on ‘hotspots” and areas of free access — it
should be possible with some effort to create
statistics from these.) It is rare to take a train
journey or plane flight without observing the
use of Blackberries, iPads, and similar devices
for email exchange and web browsing. How far
this supports or hinders innovation is a matter
of speculation. One line of argument is that
“black holes” in which we are temporarily spared
incessant chatter actually allows us to reflect
and engage in free creative thought. The
opposing view is that being deprived of instant
communication removes external sources of



Table 49: 3G cellular mobile adoption — percentage

Korea 100.00
Japan 82.07
Sweden 22.00
Australia 21.45
Finland 17.11
UK 17.02
Germany 8.96
United States 0.22

Source: OECD, 2009 — Communications outlook

stimulus and validation of ideas. Since each anticipate business/consumer use ratios to vary
view has its merits, we conclude that the across countries). It would be possible to infer
situation is not clearcut; but that if access to business use on the basis of any evidence on
88 SHEdCEO(i?ﬂof’r?i)C;'tri‘;‘;;ma“o” broadband is taken seriously as a framework the proportion of businesses/business users
Technologies: OECD condition, then so should access to wireless using mobile telephony in general, though
Communications Outlook” communications. there are clear risks attached to this. Data is
Paris: OECD. Chapter 4, K .
Figure 4.8. provided by the OECD for 21 countries, for
Relevant data are provided in OECD 2007 (Table 49). The rapid pace of change in
Communications Outlook 2009% 3G cellular mobile communications means that we should
mobile adoption rates, though these are not be cautious in assuming that these are stable
specifically business users (and we would rankings. The low ranking of the US in Table 49

Table 50: e-Intensity Index

Korea 139
Japan 138
Sweden 134
Netherlands 129
United Kingdom 128
Norway 125
Finland 124
Germany 120
United States 109
France 105

Source: Akamai; Eurostat; Information Technology & Innovation Foundation; OECD; United Nations; MagnaGlobl; BCG
analysis

Note: The index is scaled so that the geometric mean equals 100 for the sample countries in the study




is also belied by the high level of use of some
business communication tools in the US.

The UK here emerges as well below the

OECD average, but this is pushed up by Asian
countries in particular. The UK is ahead of
Germany and the anomalously low USA. Lack
of standardisation has long been an issue
impeding US adoption of mobile telephony,
but these figures are startlingly low given the
evident use of business-friendly devices like
Blackberries in the USA, so we would caution
against treating them at face value. Intra-EU
comparisons are probably more reliable, though
even here the pace of change is such that small
differences in roll-out dates may result in large,
but transitory, variations in uptake.

Internet intensity

A report published by the Boston Consulting
Group® has constructed a composite indicator
for internet-intensity. This index combines
enablement (how well built and how accessible
is the internet infrastructure?, 50 per cent
weighing), expenditure (online spending

of consumers and businesses, 25 per cent
weighing) and engagement (level of embracing
internet by consumers and firms, 25 per cent
weighing).®

The internet intensity index (Table 50) shows a
strong standing of the UK, with five countries
out of 27 comparator countries having

higher scores (Denmark, South Korea, Japan,
Sweden, United States). The UK is leading in
expenditure through the internet (world leader
in e-commerce) and is also a net exporter of
e-commerce services, exporting £2.80 for every
£1 imported. However, it is only in a medium
position in engagement and in enablement
(the actual infrastructure).

On the regional level, there is clear discrepancy
between the lead London followed by the
South East and the East of England, with
Wales, Scotland, and Northern Ireland on the
lower end of the spectrum, scoring poorly.

3.5.2 Summary of the UK position

The UK emerges as high in the supply of
Knowledge Intensive Business Services
(KIBS) with an overall share of 3.21 per cent
of employment, but in a medium position

in “financial services” (and in education and
knowledge creation services) and a rather
low position in IT services. In terms of overall
creative workforce, we see the UK at the

top end of the distribution, with a higher
proportion of such workers (and implicitly,

such industries) than other large countries

like Germany and France. In one dimension of
physical infrastructure, the 3G cellular mobile
subscribers as a percentage of total subscribers,
the UK is just below the OECD average and at
17.2 per cent far behind the shares found in
East Asia, at 100 per cent in Korea and 82 per
cent in Japan.

3.5.3 Future indicator needs

Table 51 below summarises the need for further
data. We would argue strongly for more effort
into developing data on the business use of
mobile communications. Surveys of various
sorts could be envisaged, or integrating
questions within existing employee surveys
such as the Labour Force Survey and European
Working Conditions Survey) or firm-level
surveys (such as CIS, where questions could

be tailored to uses in innovation activities).
Access data can also be generated from data
on coverage of 3G and higher networks, for
example (OECD presents some information on
this and availability of WiFi networks at various
rates — notably, free WiFi is the norm in some
cities round the world).

3.6 Human Capital

3.6.1 The meaning of human capital and
innovation

Human capital refers to the stock of
accumulated experience, skills and abilities
that people bring to bear on the production
of an output.®™*> Human capital is perceived
as an endogenous key factor in growth®
because it arises through the transformation
of the population into qualified labour
through educational and professional training.
Education duration and credentials achieved
are seen as the main resources for human
capital and in knowledge-based economies,
knowledge, embedded in the training and skills
of the human capital of the innovative firm,

is viewed as a primary resource for innovative
firms.%

Although empirical studies are sparse, there
is some evidence of how different education
variables can be used as indicators of the
innovation capabilities of the enterprise

by combining data on highest achieved
educational attainment with data on R&D.*
The quality of output of national education
structures and the time people spend in
them have long been considered a major



Table 51: Indicators for infrastructure and services to fill gaps and their characterisation

Indicator
(label and short
definition)

Gap filled

Explanation:
why important, how
linked to innovation

Indicators that could be gathered in the short term

Suggested Data

Source

Suggested process
(who, when, how)
requirements

Further comments

3G (and above)
coverage indicators,
and other indicators
of cost and quality
of service.

data services.

Access to high-speed Extends analysis of

broadband access.

OECD already

aggregates data from
several countries, but

the data sources use
different definitions.

Indicators that would need investment in collection exercise in the future

OECD should press
for consistent data.

Business use of
mobile internet.

Lack of knowledge
of relative use of
online services while

Evidence on access
to information
sources and

Surveys - e.g.
special questions in
labour force surveys,

Eurostat or OECD
would need to
cooperate in terms

Needs to be future
proofed — better to
ask about specific

mobile. communication ECWS, or CIS. Use of data gathering. functions (access
services in what have of secondary data to web-style data
been ‘black holes’ routinely collected services and email
in the past. If new by network service while away from
survey data used, operators (some home or office)
or questions added already present rather than trying to
to CIS, then could relevant data on specify technologies
make the data very  e.g. use of mobile and tools. Need to
innovation-specific.  internet in airports). take into account
Wi-Fi and other
alternatives to 3G
etc. Might also
consider data on
usage of internet by
hotel guests?
Business Use of Use of new Some evidence that ~ Surveys and/or Building on Survey results are

Social Networking
(proportion of firms
actively using social
network sites such
as LinkedIn to make
business contacts,
etc.).

technology to
support networking.

businesses use social
networks for more
than just marketing,
but also to work
with communities
of interest. If new
survey data used,
or questions added
to CIS, then could
make the data very
innovation-specific.

analysis of use of
services such as
LinkedIn and similar
facilities in other
regions.

studies such as the
proprietary one

by REGUS, which
reports some data
for various countries,
and proposes an
“activity index’.

sparsely reported in
REGUS (2010) study,
‘Social Success:

A global survey

of business social
networking

A global report

from REGUS.” July
2010 http://www.
regus.com/ This
takes account of the
different network
sites that are
prevalent in different
countries (which
make it difficult to
use secondary data
on membership of
these sites from their
operators).



underpinning for economic growth and
international competitiveness. Longitudinal
data from 146 countries analysed by the

US National Bureau of Economic Research,
collected between 1950 and 2010, for example,
found that each year of additional average
schooling attained by a population translated
into at least a 2 per cent increase in economic
output: a 2007 World Bank policy research
working paper reported similar results.%®

At the level of the individual, education

is perceived as a primary asset providing

the foundation for future skill building,
educational attainment and credentials aimed
at facilitating labour market entry and socio-
cultural participation. At the macro level, in
post-industrial knowledge societies, knowledge
has become a ‘strategic force” in growth.*’
Education systems and their outputs are thus
viewed as playing a broad role in supporting
growth and innovation because knowledge-
based societies rely on a highly qualified

and flexible labour force in all sectors of the
economy and society. Educational attainment
is considered an important construct because
it is taken as indicating both the actual and
potential in the population of factors of human
capital and cultural capital.® It functions

as a signalling device for cognitive ability,
discipline, trainability and motivation and

may indicate capacity and flexibility to learn
throughout adult working life. Innovation, in
its most general sense, implies the capacity to
continually learn and upgrade skills with all the
implications for demand of high-skilled workers
capable of taking advantage of the knowledge
society. This demand for higher levels of

skill (most often associated with stocks of
HRST*®) has had an impact on governmental
and supra governmental policy as countries
seek pathways to enhance the development,
supply and utilisation of skills conducive to

an innovative society.'® Determining skills
levels is most commonly done by using levels
of educational attainment as a proxy, which
means the highest level of education'™ an
individual has achieved is correlated as higher
skill.

The stock of human capital and its quality
may be related to other wider framework
conditions. Demand for innovations depends
critically on the ability and desire of potential
users to adopt them, which in turn is strongly
influenced by the level of training and general
education of the population. This applies
both in the workplace, where adoption of new
technologies depends on skills and flexibilities
within the workforce, and in the sphere of

consumer behaviour, where uptake and usage
of new goods and services demands a level

of awareness and sophistication. The ubiquity
and pervasiveness of ICT and the availability
of high-grade internet services and efficient
means of communication are prerequisites

for the realisation of the innovative potential
of individuals in many areas. A general
environment in which creativity is encouraged
is likely to lead to an innovative culture, to the
extent that the human capital embodied in the
population is sufficient to enable new ideas to
be developed and come to fruition. Similarly,

a skilled and educated population might be
expected to be better able to assess and reduce
the level of risk associated with innovative
activities. Shane (1992)'® has found that
individualistic societies are more innovative
than others, perhaps because they are more
willing to accept uncertainty in a climate where
‘innovation championing’ roles in business are
regarded as more legitimate, roles which in turn
presuppose requisite skills.'®

3.6.2 Indicator and data

Investment in education

As noted above, general educational levels
impact on innovation in many ways. With
respect to the workplace, econometric evidence
indicates clearly that there are positive returns
in terms of wages to qualifications at all
levels. The returns are greater at higher levels
of qualification, but core basic skills such

as literacy and numeracy yield a significant
positive return.'® The literature on absorptive
capacity, “the ability of a firm to recognise
the value of new, external information,
assimilate it, and apply it to commercial
ends”,'® stresses that an educated, and hence
relatively flexible and adaptable workforce

is an important component in a firms” ability
to incorporate innovative ideas. General
education is also important in promoting an
aware and sophisticated consumer population,
as considered in the ‘demand” section of this
report.

Total expenditure on education as a proportion
of GDP in the UK fluctuates around the
average of our comparator countries. The UK
ratio has increased rapidly since the turn of the
century, its rate of growth outstripping that of
most of the comparator countries.

Educational attainment

Proficiency in reading, scientific and
mathematical literacy are considered essential
attributes as outcomes of compulsory schooling
as these lay the basis for the development of



Table 52: Education Expenditure — 2006

Expenditure on educational institutions Annual expenditure per student

Index of change in
annual expenditure
per student

Public and Public Private
private

USD using PPPs Prim., Tertiary

second., education

post-second,
non-tertiary
education

% of GDP | % of GDP | 2000 =100 | % of GDP j Primary Secondary | Tertiary
education | education | education

2000 =100 | 2000 = 100

Finland 5.8 57 1223 0.1 5,898.6 7,533.1 12,8449 1189 1121
France 59 55 103.0 0.4 5,482.3 9,303.3 11,568.1 103.0 104.6
Germany 4.8 4.1 103.5 0.7 5361.7 7,547.7 13,0159 103.8 98.5
Japan 5.0 33 100.6 1.7 6,989.4 8,305.4 13,4180 111.7 111.7
Korea 73 45 150.6 29 49354 7,260.9 8,563.9 158.9 1344
Netherlands 56 48 120.2 0.8 6,425.0 9,516.0 15,1956 116.4 97.6
Norway _ 5.4 120.3 _ 9,485.6 11,435.0 16,2352 1033 96.8
Sweden 6.3 6.2 118.0 0.2 7,698.8 8,496.4 16,990.8  113.7 99.9
UK 5.9 5.2 117.1 0.7 7,732.1 8,762.9 15,4471 150.5 138.8
us 7.4 5.0 120.1 2.4 9,708.5 10,821.2 25,1088  113.7 102.9
OECD 58 49 120.7 0.8 6,437.0 8,006.4 12,336.4 1242 111.5
Brazil _ 4.9 157.4 _ 1,566.2 1,538.3 10,2939  165.2 845

Source: OECD indicators, Paris, 2009 — Education at a Glance. www.oecd.org/edu/eag2009
Note: Financial and human resources invested in education
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Table 53: Education performance, 2007. Share of 25-64 year olds with tertiary education, 2007

Student performance on the reading, Percentage of educational attainment of adult population
scientific and mathematical literacy scales, and current graduation rates
mean score, 2006 (1)

Reading Science Upper All tertiary First-time

secondary or attainment, tertiary — type
higher, 25-64 25-64-year A graduation
year olds(2) olds rate

Finland 546.9 548.4 563.3 80.5 96.8 36.4 48.5
France 487.7 495.5 495.2 68.7 _ 26.8 _

Germany 494.9 503.8 515.6 84.4 99.5 243 234
Japan 498.0 5231 531.4 _ 93.0 41.0 38.8
Korea 556.0 547.5 522.1 77.9 91.3 346 _

Netherlands 506.7 530.7 524.9 73.2 _ 30.8 428
Norway 484.3 489.8 486.5 789 91.9 34.2 434
Sweden 507.3 502.4 503.3 84.6 741 313 39.9
UK 495.1 495.4 514.8 68.3 88.7 31.8 387
us _ 474.4 488.9 87.9 77.5 40.3 36.5
OECD 491.8 497.7 500.0 70.1 82.1 275 387
Brazil 392.9 369.5 390.3 36.8 9.6 15.1

Source: OECD, Paris, 2009 — Education at a Glance, OECD indicators, www.oecd.org/edu/eag2009; PISA 2006: Science Competencies for Tomorrow’s World,
OECD, Paris. www.pisa.oecd.org. (1) At age 15 and therefore approaching the end of compulsory schooling. (2) Excluding ISCE 3C short programmes

Figure 4: Tertiary attainments, 25-64 year olds
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higher order literacies. All countries are seeking
to increase the proportion of the population
that has completed higher or tertiary education
as it provides an indication of the breadth

of the availability of higher order skills and
confidence needed by innovative, knowledge-
based societies. There is a presumption that

a population with a greater proportion of
people with higher-level knowledge and skills
will be more productive than a population

with a lower share of people with those

skills. This difference is evident in the wages
and life-time earnings of people with higher
level qualifications, and it is evident in the
recruitment behaviour of knowledge-based
businesses. However, there is less evidence as
to the impact of such population-wide changes
on the innovativeness of sectors or entire
economies.

The UK maintains levels in attainment that
hover at or below the OECD averages but

above the EU average of 24 per cent in tertiary
education. The UK lags significantly behind
Canada with a figure of 48 per cent. It should
be noted that Germany is the clear anomaly in
these data, however this is a reflection of the
structure of its education system and the very
significant proportion of people that obtain
higher-level vocational qualifications that are
equivalent — in complexity — to degrees, but are
not counted in these data.

Levels of skill

The level of skill availability of labour greatly
impacts innovative activity of UK firms. Firms
draw on high-skilled labour to generate
ideas, but also to develop new products and
commercialise them. The availability of skilled
labour is an important factor impacting on
innovation success. Skilled occupations are
those designated by the UN ‘International
Standard Classification of Occupations’ (ISCO-
88) as ISCO1 (legislators, senior officials and

Figure 5: International comparisons of workforce qualifications
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Figure 6: Percentage of high-skilled and medium-skilled workers, 2005
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Figure 7: HRST as a percentage of economically active population, 2007
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Table 54: Human resources in science and technology as a share of labour force (%)

_ 2001 § 2002 J 2003 2005 2007 | 2008 J 2009

Norway 480 480 466 480 480 488® 494 501 513
Netherlands 454 458 482 494 493 4811 498 505 509
Finland 486 455 455 473 480 4871 496 50.1 507
Sweden 441 k) 447 456 463 473 () 480 48.7 493 496
Germany 416 415 422 427 431 432@®m) 436 440 448
UK 373 380 392 407 412 425@m) 433 427 444
EU (27 countries) 345 350 359 370 378 386 392 396 401

Source: Eurostat
Note: b=Break in series

managers), ISCO2 (professionals) and 1SCO3
(technicians and associate professionals).

These tables indicate that the UK performs
ahead of some comparator countries but
trails others. However the deficit in high-skill
labour indicated here may be in the process
of remediation when the index of change (see
above) in expenditure on tertiary education is
considered. HRST workers comprise a skilled
group accounting overall for about 31 per
cent of total employed persons in the EU.
They fall within one of two broad classes of
the International Standard classification of
Occupations — “professionals’ and ‘technicians

and associate professionals’. In the UK, around
20 per cent of HRST’s are scientists and
engineers, 32 per cent are other professionals,
and 48 per cent technicians and associate
professionals. The indicator thus captures those
with R&D skills and those with skills which

are less directly R&D related but which are
nevertheless very important for the generation,
adaption and absorption of innovations.

Table 54 indicates that the UK ranks below
four of our reference EU countries: but ranking
above the EU 27 average. There is evidence,
however, of “catching up” as the UK has
increased its proportion of HRST workers in the

Table 55: Individuals” level of computer skills. Individuals who have carried out five or six of
the computer-related activities. Percentage of the total number of individuals aged 16 to 74

Netherlands 33.0 33.0 32.0 40.0
Finland 13.0 29.0 29.0 33.0
Denmark 39.0 38.0 36.0 31.0
France _ 21.0 27.0 30.0
United Kingdom 31.0 26.0 26.0 29.0
Germany 220 27.0 28.0 28.0
Sweden 32.0 30.0 27.0 21.0
EU (15 countries) 24.0 24.0 26.0 27.0
EU (25 countries) 22.0 22.0 240 26.0

Source: Eurostat



106. There is an important rider

here regarding IT skills,
since the development of
more intuitive interfaces
will rapidly make much of
the already ‘traditional’
methods and skills of
using and interrogating
databases obsolete.
Mergers between “high-
tech” or “dotcom” firms
have been successful
where the merger is really
extension along the value
chain. Mergers driven by
apparent convergence of
core technologies have not
been so successful because
it was not sufficiently
clear that the products,
markets, and business
models of the partners
were not themselves
converging. This means
that on a micro-level, the
real day-to-day content
and purpose of skills in
these different sectors is
also not converging but
contains a significant
element of sector-specific
expertise. See Levy, F. and
Murmane, R.J. (2004) ‘The
new division of labour”
Princeton: Princeton
University Press; also
Autor, D.H, Katz, L.F. and
Kearney, M.S. (2006) The
Polarization of the U.S.
Labor Market. American
Economic Review.” 96(2),
pp.189-194.

Table 56: Individuals” level of internet skills. Individuals who have carried out five or six of
the internet-related activities.Percentage of the total number of individuals aged 16 to 74

Norway 9.0 14.0 14.0
Denmark 7.0 13.0 12.0
France _ _ 12.0
Netherlands 6.0 9.0 12.0
Finland 8.0 10.0 11.0
Sweden 1.0 8.0 8.0
UK 7.0 5.0 8.0
EU (25 countries) 5.0 6.0 8.0
EU (15 countries) 5.0 6.0 8.0

Source: Eurostat

workforce by more than any of the comparator
countries since 2001.

Levels of computer and internet skills

The ubiquity and pervasiveness of information
and communication skills and the rapid
progress of implementation of Web 2.0

and cloud computing technologies and

the implications presented for incremental
innovation, indicate that e-skills literacy is a
key requirement for people to work effectively
and efficiently. The level of e-skills/confidence
in the general population of working age is an
important metric for general innovation skills.'%

In Table 55 the level of basic computer skills are
measured using a self-assessment approach,
where the respondent indicates whether he/
she has carried out specific tasks related to
computer use, without these skills being
assessed, tested or actually observed. Six
computer-related items were used to group the
respondents into levels of computer skills in
2006, 2007 and 2009: copy or move a file or
folder; use copy and paste tools to duplicate

or move information within a document;

use hasic arithmetic operations (addition,
substraction, multiplication, division) in a
spreadsheet; compress files; connect and

install new devices, e.g. a printer or a modem;
write a computer program using a specialised
programming language. Instead of the item on
having connected and installed new devices,
the 2005 items included the use of a mouse to
launch programs such as an Internet browser

or word processor. In the case of low level of
basic computer skills, this means individuals
who have carried out one or two of the six
computer-related items. Medium level of basic
computer skills relates to individuals who have
carried out three or four of the six computer-
related items. High level of basic computer
skills: Individuals who have carried out five or
six of the six computer-related items.

In Table 56 the level of internet skills are
measured using a self-assessment approach,
where the respondent indicates whether he/
she has carried out specific tasks related

to internet use, without these skills being
assessed, tested or actually observed. Six
internet-related items were used to group the
respondents into levels of internet skills in
2005, 2006 and 2007: use a search engine to
find information; send an e-mail with attached
files; post messages to chatrooms, newsgroups
or any online discussion forum; use the internet
to make telephone calls; use peer-to-peer file
sharing for exchanging movies, music etc.;
create a web page. Low level of basic internet
skills: Individuals who have carried out one or
two of the six internet-related items. Medium
level of basic internet skills: Individuals who
have carried out three or four of the six
internet-related items. High level of basic
internet skills: Individuals who have carried out
five or six of the six internet-related items.

The tables show that the UK is above only
Korea among our comparator countries on this



Figure 8: Adaptability of the workforce, 2009
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measure, although the majority are clustered
closely, some way below the US and Sweden.
The International Institute for Management
Development (IMD) data places the UK above
Portugal, Italy and the Antipodean countries.
Eurostat data on proportion of population with
a high level of basic computer skills show that
the UK is somewhat behind its peers, although
above the EU 27 average. Overall however
the UK trend is towards improvement or
maintenance of its position.

Workforce adaptability

The concept of workforce adaptability and
flexibility is an important one, and is a quality
that national education and training systems

to a large degree determine. Cognitive ability,
discipline, trainability and motivation derive
from education and educational attainment
levels and indicate capacity and flexibility

to learn throughout adult working life. The
measurement of adaptability even at its most
general is problematic. The data supplied by the
IMD for its ‘World Competitiveness Yearbook’ on

adaptability of the labour force is impressionistic.

In a survey of enterprises, respondents were
asked to rate their economies on a scale of 1-10
on the “flexibility and adaptability of people
when faced with new challenges’.

The UK features among the bottom three

on this measure. Many of the comparator
countries have a more highly trained workforce
than the UK in specific areas; but the data
implies that the UK workforce may be more
rigid in its outlook and expectations, and
possibly less adaptable and less minded to
innovate.

Workforce training

Training is a primary means by which to
update/refresh the knowledge and skills of
the workforce, and to introduce/train the
working population to ideas and techniques
that were not mainstream when they were in
school or college. Good quality on-the-job
training has important implications for the
ability and willingness of managers and other
staff to innovate and to adapt to innovation.
Given the length of time people are in work,
40-50 years, and the rate at which technology,
markets and regulations change, the quality
and volume of training provided to the working
population must be as important an innovation
framework condition as the level of educational
attainment of the general population.

Data from the World Economic Forum (WEF)
survey of business executives, relating
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Figure 9: Local availability of specialised research and training services, 2009
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respectively to perceptions of the availability
of training services and investment in such
services (both on 1-7 scales).'”” For the former,
executives were asked to rate the availability
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Figure 10: Extent of staff training, 2009
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Figure 11: Training needs for innovation, 2007
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Source: Innobarometer Analytic Report — 2007

Regarding perceptions of availability, the

UK ranks among the bottom three although
differences among the group of comparator
countries are not significant — the only
exception being Korea. Regarding investment
in training, however, differences are more
pronounced, with UK employers judged to
show significantly less enthusiasm for training
than all others (Figure 10). The implication

is that the UK workforce will be less well
equipped than many others to deal with new
techniques and innovations.

Training needs for innovators

This indicator looks at the proportion of
employers that provide staff with training
following the implementation of a new process
or new product. It is an indicator of the degree
to which employers believe staff need specific
training in order to be ‘kept up to speed” with
company changes in order for innovations to
be as successful as they might be. It should
complement the more general ‘in-work’
training metrics, showing differences across
countries (and no doubt sectors, were data
available) in employers’” aggregate views of the
need to update staff skills in light of company
innovation.

Data for the Innobarometer survey (2007)'%
was collected on the need to upgrade
employee skills and knowledge in the light

of company innovations. Survey respondents
were asked whether, in the previous two years,
their company needed to provide training or
skills upgrading for employees respectively for
product, process or organisational innovations.
For EU 27, process and organisational
innovation (with 64 per cent and 63 per

cent of ‘yes’ responses) were more likely to
require staff training, understandably, than
were product innovations (51 per cent). This
difference is even more marked for the UK,
which is above the EU 27 average for process
and organisational innovations (71 per cent
and 65 per cent) but below the average for
product innovations (51 per cent). Overall, it
was found that the high-tech segment was the
only sector where training related to product
innovation (64 per cent) was more extensive
than that related to process innovation (58 per
cent). The UK falls somewhere in the middle of
our reference countries, with 50-70 per cent of
employers having provided innovation-related
training to staff (Figure 11).

Lifelong learning
The proportion of the population between 25
and 64 that participates in ‘lifelong learning’



Table 57: Lifelong learning as a percentage

Sweden 175® 184 _ W _W 174@p 184 186  222() 22.2(p)
Finland 17.2 17.3 2241p) 228 225 231 23.4 231 22.1
UK 209 213 272® 290 27.6@m 267 200 199 201
Norway 14.2 13.3 170w 174 178 187 180 193 18.1
Netherlands 159 158 164®) 164 159 15.6 16.6 170 170
Germany 52 58 6.00m 740m 7.7 7.5 7.8 7.9 7.8
France 2.7 2.7 710y 7.1 7.1 7.7 75 6.0 6.0

EU (27 countries) 70@ 7.2 85m 93 9.8 9.7 9.5 9.4 93

Source: Eurostat, Note: refers to persons aged 25 to 64 who stated that they received education or training in the four
weeks preceding the survey. Not available e=Estimated value b=Break in series p=Provisional value i=See explanatory text

u=Unreliable or uncertain data

is believed to be a good indication of people’s
openness to new ideas and attitudes towards
the need for and value that might be derived
from ongoing involvement in learning activities,
outside employment, to acquire new skills

and knowledge. It may be closely linked to
adaptability. It is measured as the number

of people who reported undertaking some
form of education or training course, formal

or informal. It is viewed as an indication of a
country’s ability to animate and reskill large
sections of a population confronted with major
industrial or technological change. The tables
refer to persons aged 25 to 64 who stated that
they received education or training in the four
weeks preceding the survey (numerator). The
denominator consists of the total population
of the same age group, excluding those who
did not answer to the question “participation
to education and training’. Both the numerator
and the denominator come from the EU Labour
Force Survey. The information collected relates
to all education or training whether or not
relevant to the respondent’s current or possible
future job.

The data suggest: that the UK is performing
well against other comparison EU countries,
with Sweden highest.

Social capital, openness and work
organisation

There is much discussion of organisational
conditions for workforce that foster
innovation, and several survey instruments

have been developed here: we are not aware
of substantial systematic data collected with
such instruments that could be used for
comparative analysis. However, workforce
surveys that address issues such as problem-
solving and freedom to use own ideas at work
provide a partial insight into these issues. Thus,
the European Working Conditions Survey,
conducted every few years for the European
Foundation, asks many questions concerning
circumstances encountered at work. Several

of these questions deal with topics such as
autonomy at work, the extent to which work

is monotonous and repetitive, the extent

to which it allows for problem solving and
choice, and the ability to learn and use one’s
own ideas. (The survey can also be mined for
information on teleworking, use of computers
and internet, and dealing with nonemployees.)

Data is available, in some cases for several
years, for EU countries (the number expanding
in line with that of the EU itself). Table

58 displays results from the fourth EWCS
(conducted in 2005) for the UK and a small
number of the other countries. The UK appears
to be relatively low on these indicators, in
terms of likely contribution to framework
conditions. For instance, there is a high level
of monotonous work — which is unlikely to

be conducive to innovation. Compared to
Germany, fewer workers consider their jobs

to involve complex tasks, though more report
learning new things and ability to use their
own ideas at work — the reverse is true for
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Table 58: Choice, Discretion and Creativity at Work — ECWS 2005 data

Dealing
directly with
people who

are not
employees
(e.g.
customers)

Working with | Solving
computers

Monotonous
tasks

Complex
tasks

unforeseen
problems

Finland 73.9 62 81.7 48 74.5
Germany 60.8 53.5 77.4 28.5 71.6
Netherlands 66.1 71.6 93.9 227 65

Norway 77.9 55.9 94.3 254 64.3
France 70 533 86 40.8 57.2
UK 69.8 50.7 785 55 56.1

Source: From derived data presented in Fourth European Working Conditions Survey Parent — Thirion et al. (2007"'%)
available at: http://www.eurofound.europa.eu/pubdocs/2006,/98/en/2/ef0698en.pdf. Ordered for ‘share complex tasks’

Note: Percentages refer to proportion of respondents answering postively with don’t knows/refusals omitted from

calculations

comparisons with France. The differences are
not large though, with the outliers mainly
being smaller countries.

Some researchers have sought to use such

data to compute more global scores of worker
autonomy, and, in one case (Arundel et al.) to
estimate the prevalence of different patterns of
work organisation (Taylorist, lean etc.) across
countries and sectors. This looks to be a very
promising direction for further work.'%®

Interpretation of the simple percentages in
this table, furthermore, needs to be done
cautiously. The nature of working life is
highly correlated with the occupational group
one holds, and the occupational structure

of countries is influenced by their overall
industrial structure and the extent to which
this has been ‘modernised” through new
technology and organisational practices. From
the raw ECWS data it would be possible to
perform multivariate analyses, exploring what
the UK performance looks like once we control
for differential occupational structures across
countries; and, probably most interesting of
all, how far the work experience of people in
specific occupational categories (or economic
sectors, or both) varies across countries. For
example, do professionals in the UK report
lower levels of autonomy than those in some
comparator countries?

3.6.3 Summary of the UK position

On the basis of the indicators used above
the UK presents a not unfavourable position
in regard to its comparators. In regard to
rates of change in investment in education
at all levels, the UK is outperforming most
of the comparator countries. Investment in
education is important as education duration
and credentials achieved are seen as the main
resources for improving the size and quality
of human capital. However, the indicators
currently used are problematic as they too
are broad based and lack granularity. This is
discussed below.

3.6.4 Future indicator and data needs

The use of human capital as a wider framework
condition is inhibited by the generality

and proxied nature of the indicators used

to measure it. In many areas a lack of

rigorous metrics is substituted by useful but
impressionistic survey outcomes. Levels of
education are uni-dimensional and currently
do not differentiate between types of
education, especially general and vocational
education (TVET). They only categorise formal
qualification levels, for example, which may not
be relevant to employers and do not indicate
technical and practical skills which may have
been acquired informally in the workplace.



These latter skills, often dynamically being
reconfigured, are important as they emerge
from a process of diffusion of tacit knowledge
seen as crucial in innovation processes. There is
ongoing evidence that general and vocational
education on the one hand, and vocational
education and training on the other, are
becoming increasingly inseparable, and it is
impossible to draw the line between them in a
consistent way cross-nationally.™

Current statistical methods are not capturing
this development. The signalling value of
educational qualifications differs substantially
across countries, particularly in terms of

the provision of specific occupational skills

in vocational education and training and in
terms of the degree of standardisation. The
measurement of educational attainment

in cross-national surveys is affected by a
number of weaknesses which adversely affect
the validity of claims based on analyses of
these data. Primarily, countries and surveys
are inconsistent in the way they measure
educational attainment and apply ISCED 97
to national data. Further, the actual years

of education and the one-digit version of
ISCED 97 distort measures of association to
differing degrees in different countries. Both
make cross-national comparisons using these
measures highly problematic.? For example,
British Bachelor’s degrees, the French Licence
and the German Diplom and Magister are all
first degrees, but the German degrees take
longer and accordingly cover a higher level of
educational content than the first degrees in
France and the United Kingdom.

There is also evidence that some countries
select ISCED levels in their counting to
enhance the notion of an education system
producing larger supplies of skills than is
actual.” This skews effective international
comparison."* HRST are currently measured
on two dimensions: occupations (ISCO2 and
ISCO3) and level of educational attainment
(ISCED5 and ISCEDG6) but have not contained
an industry level skill. The OECD has developed
a new database, ANSKIL, which adds that
dimension to the STAN Database for Structural
Analysis and which covers European countries,
Australia, Canada, Japan and the United
States. The major comparability issue relates
to the industry breakdown. The need to

focus on more specific sub-populations is

also being developed through the OECD/
UNESCO Institute for Statistics/Eurostat
project on Careers of Doctorate Holders (CDH).
This project aims at better understanding

this population’s labour market, career paths

and mobility through better measurement

of specific aspects of the career patterns of
doctorate holders. For instance, improved
definitions and means of measuring two new
important phenomena, postdoctoral positions
and types of mobility (e.g. inter-sectoral and
international mobility), will illuminate the

role of HRST in innovation. The outcomes

will be available by end-2010 in the CDH
data collection. The near availability of this
data, and that emerging from capturing'"®
the convergence of general and vocational
education and vocational educational and
training, will enhance the capability of
developing indicators for human capital in the
wider framework conditions for innovation.

A further obstacle to the coherence of human
capital as a wider framework condition for
innovation concerns capturing the interaction
between work organisation, skills and
technology and the reconfiguration of skills
that often takes place. Concepts such as job
rotation, incentives to participate actively

in innovation, and measures to monitor,
evaluate, capture and diffuse improvements
across work teams, are often used to describe
new organisational practices and have been
tested in a number of surveys.""® Studies that
have looked at the relation between new
organisational practices and innovation have
usually found it to be positive (Greenan and
Lorenz, 2009). To improve understanding

of these relations it is now recognised that

it is necessary to harmonise definitions and
collect comparable data of organisational
changes, innovative workplaces and actual
workplace skills. Matching such data will
enable effective analyses of the relation
between skills, innovation and performance.
Currently conceptual frameworks are being
developed'” to better guide and prioritise
the measurement of skills for innovation. This
entails defining the relations among concepts
of creativity, entrepreneurship and innovation
and linking measurement to clearly defined
policy objectives.

Data is currently emerging from OECD

PIAAC as to types of work organisations

(see Appendix) demanding particular
employee skills, which shows that workers
who participated in quality-improvement
circles appeared to need higher reading and
numeracy skills and stronger communication
skills, while team-working was associated with
greater internal communication skills. The full
PIAAC''® survey, to be carried out in 2011, will
cover Canada, Chile, Japan, Korea, the Russian
Federation and United States, in addition to



Table 59: List of WFC indicators to fill gaps and their characterisation WFC SKILLS

Indicator
(label and short
definition)

Gap filled (indicate
dimension of WFC
that would be
supported)

Explanation: Suggested Data
why important, how [ Source
linked to innovation
(key data source if
needed)

Indicators that could be gathered in the short term

Further comments

Suggested process
(who, when, how)
requirements,
(frequency of

collection, coverage
international,
regional, sectoral)

Regional Using all current Would add depth ONS, LFS Annually. BIS and other sources
indicators across the  to metrics as to the show clearly that
four nations and the  stock quantity and higher skill stocks are
region level. quality of human concentrated in the

capital stock. Greater South East area
of England. See the
approach of the West
Midlands Regional
Observatory."®

Workforce Capture data at LFS, Eurostat, WERS

Development firm-employee

Indicators level as to/whether

(incorporating
training) and
Entrepreneurship
Training.

119. See http://www.wmro.

org/standardTemplate.
aspx/Home/OurResearch/
Skills/Skillsperformance
indicatorframework

innovative firms
improve their human
capital.

EU countries. It will allow for investigating
the links between key cognitive skills and a
range of variables, with a particular focus on
skills of individuals and their actual use in the
workplace. This will complement the extensive
data already available for reading, science

and mathematical literacy levels acquired at
the end of compulsory schooling. A ‘PIAAC-
type” component or module to in-link skills

in the workplace to innovation outcomes has
been added to the next Eurostat Community
Innovation Survey (CIS-2010) This will contain
a short ad hoc module (about four questions)
on ‘Creativity and Skills for Innovation’.

These current, ongoing and significant
revaluation approaches to human capital

data and measurement by international
organisations would suggest further scope for
development of human capital indicators in
the context of wider framework conditions for
innovation.
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Part 4: Conclusion

This report had two purposes. First, it further
developed the methodology for defining and
measuring Wider Framework Conditions (WFCs)
that had been begun by Miles et al. 2009.1°
Second, on the basis of these methodological
improvements, it compiled available data for
the UK and comparator countries to assess
the relative position of the UK as regards the
innovation context the country provides. This
informs the current reporting on innovation
and WFC in the UK.

As for the methodological development, the
study operationalised and identified six WFCs,
defined as those conditions that shape the
context in which firms innovate and thus
influence their innovation performance and,
with it, the attractiveness of a location for
innovation. Further, it identified a set of
components that represent each WFC and that
can be characterised and measured through
appropriate indicators. The WFCs that were
defined and the components and indicators
that were selected to represent those WFCs
were conceptualised within an innovation
system approach. WFCs interact with each
other, and it is this interplay that defines the
context for innovation of firms and third sector
actors in a given country. Only those WFCs
and individual components were selected

for which conceptual literature and empirical
evidence clearly suggests a link to innovation
behaviour and performance. This report thus
contributed to a better understanding and
operationalisation of WFCs and laid the ground
for measurement and monitoring of those
conditions in the future.

However, while the state of the art as
established in this report is a step forward,
further conceptual and empirical work to
understand and measure WFCs is needed.

This regards mainly the overall interpretation
of the concrete meaning of WFCs and their
development over time. The link of WFC
components to different kinds of innovation,
in different sectors and for different kinds of
actors (e.g. small and large firms, third sector)
would be desirable. On the basis of current
knowledge, it is not always clear whether a
certain development of a WFC component is
positive or problematic for the economy as

a whole. For example, while a certain WFC
development might be positive for incremental
innovation for established actors, it might be
detrimental for radical innovation and new
actors to enter markets. More work on the
relationship of WFC components with specific
actors and kinds of innovation is thus needed.

A further caveat is the availability of data. For
many components that clearly influence the
innovation behaviour of firms, we lack data

or are dependent on limited business leader
surveys. Within the UK, the regional data is
poor for most of the WFC. For each WFC the
report has made concrete suggestions as to
which data gaps would need to be filled in the
future to come to a more complete picture.

Of course, gathering such data comes with a
cost and not everything that is desirable will
be feasible. Further, international data will not
be easily available in all cases and international
organisations would have to be mobilised to
cooperate. Nevertheless, the authors of this
study strongly recommend the filling of some
of those key gaps in the future, ideally based
on a discourse as to which areas are seen to be
of highest political and economic importance.

As for the second purpose of the study, a
concrete assessment of the WFC the UK
provides for its firms and third sector actors,
the report updated and considerably enlarged



the indicators previously established. It shows
a mixed picture, as for some WFC the UK
appears to be strong, while in others the
position relative to comparator countries is
moderate to poor. The report re-confirmed the
relative strengths and attractiveness of the
public research base, but noted the worrying
trend of reduced private spending for public
R&D. For demand conditions, the assessment
of the UK is only moderate, with private and
public buyers being less prone and able to
demand and adopt innovations than in some
comparator countries. The UK’s overall business
environment and degree of competition
between firms can be generally regarded as
strong. However, this is limited by the fact that
concrete innovation indicators such as patent
rankings or new-to-market innovation rankings
again show only an average performance in the
UK, i.e. the concrete innovation environment
and performance need improvement. In
relation to European comparator countries,

the UK shows a strong position in terms of
entrepreneurship but lags behind the US and
some fast-growing economies. Interestingly,
while the finance sector has been strong in

the UK, the relative position of the country

as regards access to finance is only moderate,
mainly in respect to the financing of early-
stage firms which is poor — in contrast to
finance for subsequent expansion. As regards
infrastructure and services, the picture is
slightly brighter. The UK has a high supply of
Knowledge Intensive Business Services (but is
poor in IT services) and a high share of creative
workforce, and it has a strong position in
terms of expenditure through the internet and
trade with e-commerce services. The country

is weaker, however, as regards the provision

of physical infrastructure. Finally, the UK is
about average in terms of tertiary education
enrolment and in terms of skill levels, but

has a far above average growth in education
investment in the last decade.

The authors of this report hope that the
conceptual development and the current data
compiled and interpreted in this report will
support an evidence policy to improve the
conditions under which innovation in the UK is
generated and introduced into the marketplace.
They also hope that it is a further step towards
a better informed annual reporting system that
also allows further methodological and data
improvements in the future.



Appendix

Classifying skills

It might be noted that there are broadly

three main philosophies underlying skills
classification and skill development approaches
in the EU: competence-hased (which aims to
unpick occupations in relation to broad types
and levels of competencies); standardisation
(where benchmarks are effectively set through
qualifications like national apprenticeship
standards); and transparency-based, where the
aim is to translate qualifications and certificates
into easily-understood ‘reflectors’ of aptitude,
experience and adaptability. Against this
background, definitions and constructs of skills
and competences are highly variable and highly
contextualised.

There is no consistent consensus on what
constitutes ‘competences’ across organisations,
cross-nationally, or even within the same
organisation. A key distinction (and confusion)
is between ‘behavioural” competences,
associated with ‘personality” factors such as
team working, and “skill” competences related
to job function. Similarly, definitions of “skill’
are rooted in organisational and cultural
patrimonies. In some countries “skill” is applied
only to lower levels of employee (for example
non-managerial or ‘shop floor” workers). In
manufacturing sectors, skills systems are closely
aligned with specific processes and products.
In this sense, companies tend to think of
‘competences’ as “skills ladders” — which means
a scale of usefulness of workers in a particular
production process.

Similarly, in the IT sector, competences are
closely related to experience and expertise in
a particular software system. Generally, across
all sectors — particularly service industries,
and at the managerial level generally -

competence systems are becoming more and
more to mean expertise and immersion in a
particular ‘business model’. Additionally, highly
innovative firms have teams that produce

work patterns that are not easily formalised

or reproducible under different circumstances
(however highly specifiable the technical
components of the system may be).

These innovative firms have to cope

with knowledge spillover as a necessary
consequence of the need to develop

many aspects of an innovative new system
simultaneously. Any benchmark procedure,
for example, for forecasting and evaluating
qualifications and skills thus has to be flexible
enough to cover such cases. Further, an
increasing number of persons are employed

in activities where skills are developed in and
through innovative project work, within which
the division of labour is never finalised before
work processes are altered again, and this
presents a major challenge for determining
future curriculum and training development.
This can often also lead to problems of
‘cognitive dissonance” between employees and
managers in relation to the definition of skills
and training needed in such environments.
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