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Annex A: Mapping the science and 
innovation system 

The UK’s science and innovation system is complex and non-linear 

1. As discussed in Chapter 2, the science and innovation system is highly complex, non-
linear and has a large degree of interdependency. In order to better understand the system 
and its key elements, a system mapping exercise was carried out at the start of the project. 
System mapping offers a useful technique to determine the views of a large number of people, 
to determine the boundaries, components and relative dependencies within a system.1  

2. The Systems map in Figure 2 was produced following literature reviews and 
consultation with experts and stakeholders, and illustrates the complexity of the science and 
innovation system. There are a large number of feedback loops within the system that span a 
wide variety of variables. The number of attempts at innovation – essentially, all types of 
experimentation – is at the centre of the system. Not all succeed but those that do drive the 
next iterations of the large feedback loop.   

3. This systems map has implicit time-lags between causes and effects. For example 
changes in education policy may after a few years improve the system for a generation, whilst 
a change in tax levels will have much faster effects lasting a shorter time. Time lags are 
discussed against individual indicators where relevant.  

4. Given the timescale of the project, it was not feasible to attempt to quantify and analyse 
all variables and their interactions in the systems map. A Six-Part Framework2 was therefore 
devised (Figure 1) that reflects the key elements of the system, and allowed benchmarking of 
the UK against our key comparator countries. 

                                            

1 For further details of the principles methodology behind systems mapping see Senge (1990) 
2 Any Systems mapping workshop reflects the views of its participants. Others may have different perspectives so 
feel that systems mapping variables may have been missed off, or categorised differently. Whilst the Six-Part 
Framework has also been tested extensively with stakeholders, readers may feel that there are alternative 
interpretations which we acknowledge.  
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Figure 1: The Six-Part Framework allows for comparisons with comparator countries 
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Source: BIS analysis 

5. The key categories of the Six-Part Framework are: 

 Money: A key input into all parts of the framework as it is used to invest in talent and 
the infrastructure necessary to generate and apply new knowledge. Money is also 
essential for innovative companies to grow. Money can come from investment in R&D 
and innovation by various sectors including public, private and third sector 
organisations, from both domestic and international sources. 

 Talent: The people that generate, codify and apply science and innovation – the human 
capital of the system. This can include both domestic and international talent that 
contribute to the domestic talent pool. Talent also included those outside the science 
and innovation system that provide essential services which support it (managerial, 
legal, etc.), as well as those that teach the next generation. Talent is a key driver of both 
creating new knowledge and possessing the absorptive capacity to exploit new 
knowledge.  

  Knowledge Assets: Intermediary outputs which provide a useful indicator of the 
system’s potential and quality. Traditionally, knowledge assets include infrastructure, 
codified knowledge (in the form of academic papers, for example) and intellectual 
property. More intangible, but invaluable, knowledge assets include the reputation of the 
system and its cohesion and wider links to international systems. 

 Structures and incentives: The institutions and interconnections that determine how 
effectively the actors in the system work together. The most effective systems include 
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strong individual components as well as strong collaboration between the various parts. 
This category captures institutional arrangements, collaboration and knowledge 
exchange and the degree of alignment of incentives between different actors.  

 Broader environment: The factors that affect all companies and organisations within a 
state, such as tax and regulation. These play a key role in encouraging investment and 
entrepreneurship, both of which are crucial for innovation. The nature of the economy’s 
underlying business population is also key: the drive for and uptake of innovation is, in 
part, determined by the economic structure of a country, and how complementary this is 
to its science and innovation system. 

 Innovation outputs: Given that the ultimate goal, economic welfare,3 depends on 
many other factors beyond science and innovation, this report concentrates on slightly 
more direct outputs of science and innovation. These include productivity growth, new 
products, services or processes, or exports derived from innovation. 

 

6. The systems map and Six-Part Framework cover a large number of diverse actors who 
interact and have differing roles across the system. These include: 

 government, with responsibility for overall policy, aspects of funding, some aspects of 
international frameworks and collaboration, regulatory framework and governance;  

 public services (e.g. health and defence), which play a major role both in driving 
demand for science and innovation (through procurement) and in translating them into 
societal benefits; 

 Higher Education, responsible for carrying out research, training the next generation, 
and acting as guardians of the inherited body of knowledge;4  

 Further Education, which shares responsibility for training the next generation;  

 business, which drives and creates demand, funds and carries out research, 
commercialises ideas and generates sales and exports; 

 capital markets, which provide finance for start-ups and existing businesses to 
innovate and grow and an exit route that allows monetisation of successful innovations; 

 scientists and innovators who carry out research and bring new innovation to market 

 non-STEM professionals, who provide critical services to the science and innovation 
system from managerial and clerical to energy supply  

 customers and citizens, who drive demand for solutions to problems that are solved 
by science and innovation and provide the pool for the future generation of scientists 
and researchers;  

 learned societies, which monitor the health of the system, publish evidence and 
provide a framework for debate; and 

 charities, which are important funders and policy partners, particularly in the life 
science sector. 

 

                                            

3 Increased consumer surplus, reduced resource costs, lower negative externalities or higher positive 
externalities. 
4 The UK is somewhat unusual in that higher education institutions do most of the research whereas in many 
other countries independent research organisations or institutes predominate.  
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7. The systems map and Six-Part Framework are based on discussions regarding the 
UK’s domestic system; systems and frameworks in other countries may differ from the UK’s. 
However, it is clear that the UK’s science and innovation system operates in a global context 
and it is important that the interaction of the UK system with other systems is given appropriate 
consideration. 

8. The Six-Part Framework and underlying systems map helped to inform the identification 
of key indicators to compare the UK’s performance with the chosen comparator countries (See 
Annex G). Their use in identifying these indicators is described in more detail in the following 
chapter.  
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Figure 2: Map of the UK’s science and innovation system5 

 

                                            

5 See PDF of systems map on website for full details 
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Annex B: Identifying appropriate 
indicators 

9. It is important to determine what ‘good’ looks like for a science and innovation 
system. This should include: how efficiently and effectively the system works to improve 
economic and ultimately societal outcomes; how responsive and adaptive the system is to 
changes in demand and practices; and the extent to which the various elements are 
appropriately coordinated to produce a cohesive system.  

Specifying and quantifying what good looks like is complicated  

10. A large number of metrics and datasets relevant to the science and innovation 
system are currently available. These indicators are published by numerous organisations, 
including the World Bank, the OECD, the World Economic Forum (WEF) and INSEAD and 
World Intellectual Property Organisation (WIPO). 

11. In order to make a meaningful assessment of a science and innovation system it is 
necessary to identify and focus on those indicators which are judged to be the most 
informative. The choice of indicators was shaped by the systems mapping exercise 
described above and the resulting Six-Part Framework. It was also informed by previous 
studies, as well as discussions with experts in this area. More specifically, indicators were 
chosen against the following criteria: 

 indicators should be based on high-quality statistics and robust analysis; 
 indictors should be informative and relevant; and 
 where possible, indicators should be available for all comparator countries and 

allow for consistent comparisons over time.6  

12. The chosen set of indicators, and the rationale for their inclusion, is set out in Table 
1. 

13. Despite the approach taken to choosing indicators, some limitations remain, 
including: 

 inevitable inconsistencies in the data supplied, given differing country 
methodology and interpretation; 

 historically focused indicators with little reference to future trends; 
 many available statistics are based on old industrial models of manufacturing 

and traditional R&D at the expense of the service sector and intangible assets; 
 an implied model of technology push at the expense of demand factors that drive 

innovation; 
 inputs are generally easier to measure than outputs and outcomes, and 

therefore tend to dominate data sets, and the contribution of multiple inputs to 
outputs and outcomes is hard to capture; 

                                            

6 One issue with the available indicators, particularly those relating to innovation performance, is that time-
series are often not available. A second, and this particularly relates to output and outcome metrics, is that 
there are few robust indicators that allow for comparisons across all comparator countries. 
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 indicators often present countries in a ranked-order which can present a false 
picture for those countries that are highly performing and clustered towards the top 
of the rankings; 

 the sheer volume of indicators can be overwhelming; and 
 time-series are not always available or methodological changes makes 

comparison difficult. 

14. While most of the selected indicators are based on hard economic data, we have 
also identified indicators that capture softer elements of the innovation system, such as 
reputation and trust. These soft indicators, which are typically (though not always) based 
on information from opinion surveys are highlighted in grey in the Table 1.  

Table 1: Identified indicators 

Indicator Symbol Comment Source 

Money 

GERD as a 
percentage of GDP 

M1 
OECD 

BERD as a 
percentage of GDP 

M2 
OECD 

Government 
financed GERD as a 
% of GDP 

M3 
OECD 

Percentage of GERD 
financed from abroad 

M4 
OECD 

Government 
financed BERD as a 
% of GDP 

M5 

Research & development spending, as defined by 
Frascati, is a widely agreed definition. Data 
available across all comparator countries and also 
over a long-time period (at least the early 1990s). 
Gives a good indication of the amount spent on 
‘typical’ R&D (although the definition of R&D does 
not capture all types of innovation spending). There 
are three main sources of R&D spending that are 
considered: that financed from abroad; by 
businesses; and by government. Econometric 
evidence (e.g., Guellec and Van Pottelsberghe De 
La Potterie, 2004) shows that the overall level of 
R&D spend is positively correlated with productivity 
growth; and that this is true for both BERD and 
Government funded R&D. OECD 

Foreign Direct 
Investment (FDI) and 
technology transfer 

M6 

FDI is an important source of funds for investment 
in R&D, particularly in the UK. The extent to which 
this foreign investment brings new technology into 
the country is an important factor – the implication 
being that quantity of funds is not enough, but 
quality matters too. FDI can also be seen as a 
proxy for the overall effectiveness of the 
ecosystem, as investment can be expected to be 
located in the countries with the best overall 
environment for science and innovation. 

WEF 

Seed/start-up/early 
stage venture capital 
as a % of GDP 

M7 
OECD 

Later stage venture 
capital as a % of 
GDP 

M8 

Venture capital is an important source of funds for 
research and innovation, and growth investment for 
innovative companies. Venture capital investment 
often occurs once the business opportunity has 
shown itself to have a high enough probability of a 
sufficient rate of return. This might come as a later 
stage investment, but it is also important that 
businesses have adequate access to finance at an 
early enough stage that allows them to take 
forward an idea – early stage venture capital 
funding might give an indication of this, though 
there are other forms of finance that would not be 

OECD 
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Indicator Symbol Comment Source 

captured by this measure. 

Financing through 
local equity markets 

M9 

Another way that firms might access finance is by 
issuing shares on the stock market. The ease with 
which firms can do this might give an indication of 
the opportunity for firms to grow beyond a certain 
scale. The existence of meaningful exit routes for 
growth companies makes it more likely that 
entrepreneurial activity to commercialise science 
and innovation takes place. 

WEF 

Investment in fixed 
and intangible assets 
as a percentage of 
GDP 

M10 

Traditional metrics of R&D and innovation might 
neglect investment in knowledge and intellectual 
capital – so called intangible investments. While 
this might be an important aspect of innovation 
investment - capturing investment in training, 
managerial capability, design and software 
development – there is a lack of data across key 
comparator countries over time, and definitions are 
less well agreed. 

Corrado et al 
(2012) 

Talent 

Literacy proficiency 
among adults 

T1 
OECD 

Numeracy 
proficiency among 
adults 

T2 
OECD 

Proficiency in 
problem solving in 
technology-rich 
environments among 
adults 

T3 

Successful innovation processes not only require 
human capital that works at the high end of 
educational attainment but also, more generally, a 
well-educated population. This can be measured, 
in broad terms, by using indicators of numeracy, 
literacy and problem solving abilities among 
working age adults. 

 
OECD 

Percentage of 
population that has 
attained tertiary 
education 

T4 

Highly-skilled labour is a key input to the innovation 
process in terms of generating, absorbing, and 
applying new knowledge. Tertiary education is the 
most commonly used proxy for highly qualified 
human capital. 

OECD 

Percentage of total 
first university 
degrees in science 
and engineering T5 

The evidence shows that high levels of 
science/engineering qualifications have a positive 
impact on innovation. Traditionally, these have 
been associated with the number of graduates 
obtaining first degrees in science and engineering. 

IMD 

 

 

  

International 
students as a % of 
total tertiary 
enrolment rate 

T6 

Students moving abroad to study are an important 
source of knowledge flows between countries. The 
ability to attract skilled individuals is also a good 
indication of the quality of the tertiary education 
system. 

UNESCO 
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Indicator Symbol Comment Source 

Doctorate holders 
per thousand 
population 

T7 

Highly-skilled individuals with advanced research 
degrees are an essential element of modern 
science and innovation systems. They are not only 
the most qualified in terms of their educational 
attainment but also are specifically trained to 
conduct research. 

OECD 

Researchers per 
thousand employed 

T8 

Measuring the volume of human capital resources 
devoted to research in a country is another 
consideration when assessing talent. This can be 
proxied by looking at the number of researchers 
across all professions engaged in the creation and 
conception of new knowledge and products. 

OECD 

Individuals with 
tertiary-level STEM 
qualifications as % of 
total employment 
(excluding medical 
and biological 
sciences) 

T9 

The evidence shows that employees with high-
level STEM skills are important for various aspects 
of the innovation process. For example, STEM 
skills are necessary to carry-out high level research 
and improve firms’ absorptive capacity. 

 

Eurostat: Human 
Resources in 
Science and 
Technology 
Database; The 
data is not 
available for 
Australia, Canada, 
Japan, South 
Korea and United 
States  

Firms’ leadership 
and management 
capabilities 

T10 

Management and leadership are important drivers 
of the ambition and successful implementation of 
business strategies, including R&D and innovation 
strategy. Evidence shows a clear link between 
management skills and productivity. Business 
building skills are also seen as a key bottleneck in 
many countries in moving from small-scale 
application of science and innovation into scale-up 
and exports. 

CEPB 

Knowledge assets 

Share of 1% most 
highly cited papers 

K1 

The number of citations of an article is a proxy for 
its quality and the significance of the work. 
Focussing on the share of the top 1% most highly 
cited papers gives a perspective on the quality of 
the research produced by a country. 

SCOPUS 

Patent application 
per million of 
population 

K2 

The number of patent applications gives an 
indication of how active researchers and 
businesses are regarding attempting to protect 
their intellectual property. Patents could be 
considered to be a proxy for the amount of 
commercially valuable innovations that are 
produced by a country. However, there are a 
number of caveats. First, a high number of patent 
applications does not tell us how many of those 
applications were successful. Second, there are a 
number of ways of commercialising knowledge and 
patenting is just one of them. A low score on 
patents might reflect a country’s comparative 
advantage in sectors that are not suited to 

WIPO 
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Indicator Symbol Comment Source 

patenting.  

Academic/corporate 
co-authored 
publications 

K3 

This variable gives an indication of the amount of 
collaboration between research institutions and 
businesses. A high score does not necessarily 
mean that this collaboration results in high quality 
research. However, the extent to which a research 
base and businesses are appropriately linked is 
considered to be an important facet of a successful 
science and innovation system. While not ideal, 
this indicator attempts to proxy for the successful 
collaboration and linkage between research and 
business. In general, evidence shows that 
collaboration enhances the translation of 
knowledge into applications. 

SCOPUS 

Quality of scientific 
research institutions 

K4 

This indicator is based on a questionnaire asking 
how respondents would assess the quality of 
scientific research institutions in their country. This 
might be based on the quality of the facilities 
available to them, but also the quality of its outputs.  

WEF 

Structures and incentives 

Attractiveness to 
researchers and 
scientists 

S1 

Researcher migration is becoming an increasingly 
important feature of modern innovation systems, 
and as such, ability to attract scientists is important 
in ensuring the supply of highly-qualified 
researchers. As attractiveness could be influenced 
by a number of factors (the quality of research 
institutions, career prospects and the overall 
standard of living), comparing countries is not 
straightforward. As the proxy for these factors we 
use a measure of assessing business perceptions 
of countries’ attractiveness to researchers and 
scientists. 

WEF 

Intellectual property 
protection 

S2 

Having a well-functioning intellectual property (IP) 
rights framework supports innovative activity and 
diffusion of new knowledge. Effective IP protection 
is particularly important for firms investing in 
generating new technology when the returns to 
technological investment are very long term, 
involve high risks and are easy to copy. Our 
assessment of IP regimes is based on business 
opinion surveys. 

WEF 

Cluster development 

S3 

A wide breadth of evidence suggests that there are 
strong productivity advantages of economic 
clusters. In the context of innovation systems, 
successful clusters allow companies (especially 
SMEs) to collaborate with research institutions, 
suppliers, customers and competitors located in 
the same geographical area, and thus lead to 
increased synergies between different innovation 
actors. 

To compare the state of cluster development 
between countries, the report uses qualitative data 

WEF 
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Indicator Symbol Comment Source 

capturing executive opinion surveys. 

Government 
procurement of 
advanced technology 
products 

S4 

Government procurement has the potential to drive 
innovation by demanding new products or 
technologies. However, measuring to what degree 
governments stimulate innovation and advanced 
technologies is difficult. In the absence of 
quantitative indicators, the report uses the data 
assessing business views on the impact of 
government procurement on innovations in 
different countries.  

WEF 

International 
collaboration on 
innovation by firms S5 

International collaboration can play an important 
role in the innovation process by allowing firms to 
gain access to a bigger pool of knowledge and 
resources. In addition, collaboration allows firms to 
share risks and costs. 

OECD 

SME collaboration 
with Higher 
Education institutions 

S6 

Given the sophistication and complexity of various 
fields of science and knowledge, collaboration with 
higher education or public research institutions 
could be an important source of knowledge 
transfer. We measure this using the proportion of 
innovative SMEs that collaborate with higher 
education or public research institutions. This 
reflects the existence of some sort of collaboration, 
but not the type, frequency or intensity of 
innovation collaborations 

OECD 

Broader environment 

Ease of doing 
business 

E1 

R&D decisions and innovative activities are 
influenced by the regulatory and policy 
environment. Well-functioning legal and 
administrative frameworks facilitate business 
creation and healthy competition. This, in turn, 
supports creation and application of new 
knowledge. We measure the quality of business 
environment using the Ease of Doing Business 
ranking produced by the World Bank. 

World Bank 

Total early-stage 
entrepreneurial 
activity E2 

The entry and growth of new firms are important to 
the innovation process. High levels of churn help 
speed up the process of reallocation of resources 
and reflect competitive and innovative pressures in 
a market.  

Global 
Entrepreneurship 
Monitor  

Intensity of local 
competition 

E3 

Higher levels of competition tend to increase the 
incentive to innovate, which will help firms gain a 
competitive advantage on their competitors. As a 
proxy of the degree of competition, we use the data 
on business perceptions on intensity of competition 
in local markets. 

WEF 

Firm-level 
technology 
absorption 

E4 

Absorptive capacity of firms is an important 
determinant of the speed and quality of technology 
diffusion. Given the lack of quantitative indicators, 
the report relies on business executives’ 
assessment of firm-level absorptive capacity in 

WEF 
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Indicator Symbol Comment Source 

their own countries. 

Quality of demand 
conditions 

E5 

Innovation also depends on demand conditions 
such as customer orientation and buyer 
sophistication. More demanding customers force 
companies to provide better products and services, 
hence creating stronger incentives to innovate. 
This indicator is also based on business opinion 
survey. 

WEF 

Interest in science 
and technology 

E6 

Interest in science and technology is a measure of 
attitudes to new technologies. Consumers, who are 
interested in scientific discoveries, are likely to 
demand more technologically advanced products, 
and therefore create more incentives for firms to 
innovate.  

Eurostat 

Innovation outputs 

Labour productivity 

O1 

GDP per hour worked gives an indication of the 
level of productivity in a country. We have used a 
metric on the actual level rather than focusing on 
growth rates, which can be volatile from year to 
year. 

OECD 

Sales of new to 
market and new to 
firm innovations as 
% of turnover 

O2 

This gives an indication of the amount of product 
and process innovations that firms have 
implemented/utilised. A high percentage of 
turnover suggests a presence of highly innovative 
firms which also turn those innovations into 
commercial successes. 

IUS* 

*Data availability 
only allows for 
comparisons 
between the UK, 
Germany, France 
and Finland 

Economic complexity 
index 

O3 

Countries are scored based on the amount of 
productive knowledge that is implied in their export 
structures. A good score suggests that the country 
contains strong productive knowledge and that it 
manufactures and exports a large number of 
sophisticated goods. 

The atlas of 
economic 
complexity - 
mapping paths to 
prosperity. 
Hausmann, 
Hildago et al 

Knowledge-intensive 
services exports as 
% total service 
exports O4 

For advanced economies, knowledge intensive 
services is one of the areas they are likely to have 
a comparative advantage over other countries. 
Strength on this indicator would suggest that the 
country produces knowledge-intensive services 
that are demanded from abroad.  

IUS* 

* Data only 
available for the 
UK, Germany, 
France and 
Finland 

Technology balance 
of payments: surplus 
as % of GDP 

O5 

This indicator measures international transfers of 
technology, including licenses, patents, research 
and knowledge. The receipts represent payments 
for production-ready technologies. If a country 
exports more technology than it imports, it will have 
a technology balance of payments surplus. This 
might suggest that the country produces 
technologies that are demanded abroad, 

OECD 
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Indicator Symbol Comment Source 

suggesting a competitive science and innovation 
system and a resulting trade surplus. However, as 
the OECD point out, a technology balance of 
payments deficit does not necessarily equate to 
low competitiveness. A deficit might be a result of a 
country being effective at absorbing foreign 
technologies, as well as being able to export its 
own technologies. 

SMEs introducing 
product or process 
innovations as % of 
SMEs 

O6 

This attempts to assess how successful small and 
medium sized enterprises are at implementing and 
making use of innovations 

IUS* 

* Data availability 
only allows for 
comparisons 
between the UK, 
Germany, France 
and Finland 
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Annex C: Indicators on the UK’s 
comparative performance  

15. This annex considers each of the indicators identified in Table 1.  

16. In order to compare the UK’s performance against the comparator countries a 
scoring system has been used. These scores (see formula below) use the maximum and 
minimum values from the sample to measure the performance of each country relative to 
the score of the best and worst performing countries in the sample. 

 

(Country value- sample minimum)

(sample maximum – sample minimum)(           )Score = 9 x                                                     +1
(Country value- sample minimum)

(sample maximum – sample minimum)(           )Score = 9 x                                                     +1

17. The above formula scores the countries from 1-10. The country with the highest 
performance on a particular indicator scores 10 and the country with the lowest 
performance scores 1.  

18. Although this method is a useful way to standardise a number of different measures 
(e.g. percentage of GDP, $ billion, WEF scores etc.), it does have its limitations. It is 
possible that all comparator countries perform very similarly on a particular indicator, 
however the country with the lowest value will have a score of 1. This might suggest a 
weakness against a particular measure when in fact, based on its raw value, this country 
might be judged as performing similarly to its rivals. It is also possible that one country has 
a much higher value than all other countries for an indicator. This might result in the 
country in second place having a low score when, compared to its rivals, it is actually 
relatively strong on this indicator (but is some way behind the lead country). While on 
balance we feel that it is still useful to present the data through this scoring system, it is 
important to consider these limitations, and the commentary for each indicator attempts to 
discuss each score with this in mind. 

19. The indicator scores are presented in a common way throughout this section: at the 
beginning of each part (organised by the headings of the Six-Part Framework) there is a 
summary of how the UK performs for each section. This summary also includes a short 
discussion on data limitations and other issues regarding the assessment of the UK’s 
performance compared with other countries. Each indicator is then considered in turn, 
explaining the rationale for including the indicator, the source and a commentary regarding 
how the UK performs on each indicator. A chart showing the relative scores is then 
presented, followed by a table which includes the raw data behind the scores, and finally, 
where data availability allows, a time-series chart is included. 
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Money indicators 

Overall, the UK scores poorly on key research and development (R&D) expenditure 
indicators - we have the lowest Gross Expenditure on R&D (GERD) as a percentage of 
GDP (Gross Domestic Product) of all comparator countries. Breaking down these GERD 
figures, the UK also has relatively low Business Enterprise R&D (BERD) and government 
financed GERD as a percentage of GDP.  

However, the UK has the highest share of GERD financed from abroad. The UK also 
scores highly on some other measures of money. The UK is second (behind the US) for 
investment in fixed and intangible assets as a percentage of GDP. The evidence on 
intangible investment suggests that it is important to look beyond R&D data in order to 
understand total investment in science and innovation. The UK also scores highly for the 
ability of firms to gain access to finance through local equity markets, and the extent to 
which foreign direct investment (FDI) is associated with technology transfer. 

Money indicators – UK scores (1-10) 

0 2 4 6 8 1

GERD as a % of GDP

Government financed GERD as a % of GDP

BERD as a % of GDP

Later stage venture capital funding as a % of GDP

Government financed BERD as a % of GDP

Early stage venture capital funding as a % of GDP

Investment in fixed and intangible assets as a % of GDP

Financing through local equity markets

FDI and technology transfer 

% of GERD financed by abroad

0

 

Source: BIS analysis 

Data availability 
 
Measures of spending on R&D are well established and available for all of the comparator 
countries identified in this report. However, data on innovation spending are not widely 
available and proxies for such spending lack robustness. Comparable data across 
countries on innovation spending would significantly improve our ability to monitor and 
evaluate the UK’s spending on innovation compared with other countries. 
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M1: GERD (Gross Expenditure on Research and Development) 
as a percentage of GDP 

Definition: Gross domestic expenditure on research and development (GERD) is total 
intramural expenditure on research and development performed on the national territory 
during a given period. 
 
Rationale: GERD as a percentage of GDP offers a good indication of total expenditure on 
R&D, as traditionally defined. R&D is a well defined and widely accepted concept. 
However, it does not capture all types of innovation expenditure. 
 
Source: OECD (2013)  
 
The UK’s value of GERD as a percentage of GDP (1.8%) is low compared with most 
comparator countries. South Korea (4.0%), Finland (3.8%) and Japan (3.4%) are the 
leading countries according to this indicator. While over time the UK’s GERD as a 
percentage of GDP has been relatively flat, most comparator countries have seen 
increases – most notably Finland and South Korea.  

Relative country scores 
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Underlying data table 

 Rank Score Value (% of GDP) $ million PPP 

South Korea 1 10.0 4.0 59,795 

Finland 2 9.0 3.8 7,602 

Japan 3 7.5 3.4 146,537 

Germany 4 5.5 2.9 93,676 

United States 5 5.0 2.8 430,218 

France 6 3.0 2.2 51,891 

Australia 7 2.8 2.2 21,668 

United Kingdom 8 1.1 1.8 40,179 

Canada 9 1.0 1.7 24,285 
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M2: BERD intensity (Business Enterprise Research & 
Development) as a percentage of GDP 

Definition: Business Enterprise R&D refers to R&D performed in the business sector.  
 
Rationale: BERD as a percentage of GDP offers a useful indicator of the amount of R&D 
performed by businesses. R&D is a well defined and widely accepted concept. However, it 
does not capture all types of innovation spend. 
 
Source: OECD (2013)  
 
The UK’s BERD intensity is low compared with comparator countries. South Korea, 
Finland and Japan are the leading nations on this measure. While most countries have 
increased their BERD intensity over time, the UK has not, meaning that the UK has fallen 
further behind key comparator countries. 
 
Relative country scores 
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Underlying data table  
 

  
Rank Score

Value (BERD 
Intensity) 

$ million PPP 

South Korea 1 10.0 3.1 45,764 

Finland 2 8.3 2.7 5356 

Japan 3 8.0 2.6 112,779 

Germany 4 5.3 1.9 63,069 

United States 5 5.1 1.9 294,053 

France 6 3.2 1.4 32,918 

Australia 7 2.6 1.3 12,567 

United Kingdom 8 1.8 1.1 24,697 

Canada 9 1.0 0.9 138,709 
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M3: Government financed GERD (Gross Domestic Expenditure 
on Research and Development) as a percentage of GDP  

Definition: This measures public sector funding of total R&D, measured as a percentage 
of GDP. 
 
Rationale: The public sector is an important source of funds for R&D. This indicator 
considers government financed R&D in each comparator country.  
 
Source: OECD (2013)  
 
Government financed GERD as a percentage of GDP was 0.6% of GDP in 2011 – only 
Japan was lower of the key comparator countries. The leading countries according to this 
indicator are South Korea, Finland and the US. 
 
Relative country scores 
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Underlying data table  

  
Rank Score 

Value (% 
of GDP) 

$ million 
PPP 

South 
Korea 

1 10.0 1.0 14,891 

Finland 2 8.8 0.9 1,903 

United 
States 

3 8.4 0.9 143,658 

Germany 4 6.9 0.8 27,581 

France 5 6.5 0.8 19,184 

Australia 6 5.5 0.8 7,702 

Canada 7 3.2 0.7 9,302 

United 
Kingdom 

8 1.3 0.6 12,957 

Japan 9 1.0 0.6 24,044 
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M4: Percentage of GERD (Gross Domestic Expenditure on 
Research and Development) financed by abroad 

Definition: This measures how much of a country’s GERD is financed by abroad.  

Rationale: Foreign investment is an important source of funds for R&D, particularly so for 
some countries.  

Source: OECD (2013)  
 
The UK has the highest percentage of GERD financed from abroad compared with its key 
comparator countries. The extent to which this is an indicator of strength is ambiguous. On 
the one hand, it suggests that the UK is a place where foreign-owned companies are 
willing and able to invest. This might indicate that the UK performs strongly regarding its 
facilities, human capital and technological capabilities compared to other economies. 
However, it might also be a risk given that foreign-owned firms might be more likely to shift 
investment to other countries, leaving the UK’s R&D spending quite dependent on factors 
outside of its control. 
 
Relative country scores 

0 2 4 6 8

South Korea

Japan

Germany

Canada

Finland

France

United Kingdom

10

 
 



 Insights from international benchmarking of the UK science and innovation system 

27 

Underlying data table  

2011 Rank Score 
Value (% 
of GERD) 

$ million 
PPP 

United 
Kingdom 

1 10.0 17.0 6727 

France 2 5.0 7.6 3799 

Finland 3 4.4 6.5 500 

Canada 4 4.3 6.4 1562 

Germany 5 3.0 3.9 3351 

Japan 6 1.1 0.5 702 

South 
Korea 

7 1.0 0.2 134 
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M5 Government financed BERD as a percentage of GDP  

Definition: This shows the amount of BERD financed by government, measured as a 
percentage of GDP. 

Rationale: The extent to which the government supports business spending on R&D is an 
important factor. Such support might be important in helping to achieve R&D activity that 
might not have otherwise taken place.  

Source: OECD (2013) 
 
The UK is a middle-ranked country according to this measure (0.09% of GDP), similar to 
Germany (0.09%) and Finland (0.08%). The US is the clear leader on this indicator with 
public sector financing of BERD standing at 0.26% of GDP.  

Relative country scores 

0 2 4 6 8

Australia

Japan

Canada

Finland

Germany

United Kingdom

France

South Korea

United States

10

 



 Insights from international benchmarking of the UK science and innovation system 

29 

Underlying data table 

  
Rank Score 

Value (% 
of GDP) 

$ million 
PPP 

United 
States 

1 10.0 0.26 40,695 

South 
Korea 

2 7.2 0.19 2,771 

France 3 4.7 0.12 2,683 

United 
Kingdom 

4 3.7 0.09 2,128 

Germany 5 3.4 0.09 2,815 

Finland 6 3.0 0.08 153 

Canada 7 1.5 0.04 489 

Japan 8 1.2 0.03 1,183 

Australia 9 1.0 0.02 216 
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M6: FDI (Foreign Direct Investment) and technology transfer 

Definition: This indicates the extent to which foreign direct investment (FDI) brings new 
technology into a country [1 = not at all; 7 = to a great extent—FDI is a key source of new 
technology]. 
 
Rationale: FDI is an important source of funds for investment in R&D, particularly in the 
UK. The extent to which this foreign investment brings new technology into the country is 
an important factor – the implication being that quantity of funds is not enough, but quality 
matters too. FDI can also be seen as a proxy for the overall effectiveness of the 
ecosystem, as investment can be expected to be located in the countries with the best 
overall environment for science and innovation. 
 
Source: WEF (2013) 
 
The UK scores highly on this measure. It suggests that FDI (which is a key component of 
the UK’s total investment in R&D, as shown in M4 above) is important in bringing new 
technology to the UK. The actual values for each country are reasonably close together, 
but the UK and Australia score highest. This might suggest that for other countries, the 
type of FDI is less likely to bring new technologies. However, it could also suggest that 
other countries are less reliant on FDI bringing new technology to their country, perhaps 
because they invest more heavily domestically. 
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Underlying data table  

  
Rank Score 

Value (1-
7) 

Australia 1 10.0 5.2 

United 
Kingdom 

2 9.2 5.2 

United 
States 

3 5.9 4.9 

Canada 4 5.2 4.8 

Japan 5 4.9 4.8 

Germany 6 4.6 4.8 

France 7 2.9 4.6 

South 
Korea 

8 1.6 4.5 

Finland 9 1.0 4.4 
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M7: Seed/start-up/early stage venture capital as a percentage 
of GDP on Research and Development 

Definition: This provides a measure of access to finance in the form of venture capital 
funding. 
 
Rationale: Venture capital is an important source of funds for research and innovation, 
and growth investment for innovative companies. Venture capital investment often occurs 
once the business opportunity has shown itself to have a high enough probability of a 
sufficient rate of return. This might come as a later stage investment, but it is also 
important that businesses have adequate access to finance at an early enough stage that 
allows them to take forward an idea – early stage venture capital funding might give an 
indication of this, though there are other forms of finance that would not be captured by 
this measure. 

 
Source: OECD - Entrepreneurship at a Glance 2013 
 
The US has the highest share of early stage venture capital funding (as a percentage of 
GDP) out of the comparator countries. The UK has the third highest share. In absolute 
terms, early stage venture capital funding is higher in the UK ($570 million PPP) than in 
countries of a similar size, such as France ($312 million PPP) and Germany ($436 million 
PPP). It is possible, however, that in these countries businesses have access to other 
types of finance not captured by this measure. 
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Underlying data table 

  
Rank Score 

Value (% 
of GDP) 

$ million 
PPP 

United 
States 

1 10.0 0.055 8,568 

Finland 2 5.8 0.034 68 

United 
Kingdom 

3 4.1 0.025 570 

Canada 4 4.1 0.025 348 

Japan 5 2.6 0.017 737 

France 6 1.9 0.013 312 

Germany 7 1.9 0.013 436 

Australia 8 1.0 0.009 89 
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M8: Later stage venture capital as a percentage of GDP 

Definition: This provides a measure of access to finance in the form of venture capital 
funding. 
 
Rationale: Venture capital is an important source of funds for research and innovation, 
and growth investment for innovative companies. Venture capital investment often occurs 
once the business opportunity has shown itself to have a high enough probability of a 
sufficient rate of return. This might come as a later stage investment, but it is also 
important that businesses have adequate access to finance at an early enough stage that 
allows them to take forward an idea – early stage venture capital funding might give an 
indication of this, though there are other forms of finance that would not be captured by 
this measure. 

 
Source: OECD - Entrepreneurship at a Glance 2013 
 
The US also leads on the amount of later stage venture capital investment (in absolute 
terms and percentage of GDP). The UK is a middle ranking country on this measure, still 
ahead of Germany but below France in terms of later stage venture capital funding. 
 
Relative country scores 
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Underlying data table  

  Rank Score Value (% of GDP) $ million PPP 

United States 1 10.0 0.060 9,338 

Canada 2 9.2 0.055 770 

France 3 2.1 0.014 317 

United Kingdom 4 2.0 0.013 294 

Australia 5 1.8 0.012 116 

Japan 6 1.4 0.009 402 

Germany 7 1.0 0.007 239 

Finland 8 1.0 0.007 14 
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M9: Financing through local equity markets 

Definition: This measures the extent to which, in a country, it is easy for companies to 
raise money by issuing shares on the stock market? [1 = extremely difficult; 7 = extremely 
easy] 
 
Rationale: Another way that firms might access finance is by issuing shares on the stock 
market. The ease with which firms can do this might give an indication of the opportunity 
for firms to grow beyond a certain scale. The existence of meaningful exit routes for growth 
companies makes it more likely that entrepreneurial activity to commercialise science and 
innovation takes place. 
 
Source: WEF (2013) 
 
The UK performs relatively well on this indicator, ranking third of the comparator countries. 
The United States leads the way, as it generally appears to on access to finance (e.g. 
venture capital funding). There has been a general downward trend in ability to access 
finance through local equity markets among the countries over the period. This is likely to 
be, at least in part, due to the global financial crisis which began in 2007/8. 
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Underlying data table 

  Rank Score Value (1-7)

United States 1 10.0 5.1 

Australia 2 9.5 5.0 

United Kingdom 3 8.7 4.8 

Canada 4 7.9 4.7 

Japan 5 7.9 4.7 

Finland 6 7.9 4.7 

France 7 6.3 4.4 

Germany 8 5.5 4.2 

South Korea 9 1.0 3.4 
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M10: Investment in fixed and intangible assets, 2010 as a 
percentage of GDP  
 
Definition: Gross fixed capital formation (GFCF) - brand equity, firm-specific human 
capital, organisational capital; R&D and other intellectual property products; and software 
 
Rationale: Traditional metrics of R&D and innovation might neglect investment in 
knowledge and intellectual capital – so called ‘intangible’ investments. While this might be 
an important aspect of innovation investment - capturing investment in training, managerial 
capability, design and software development – there is a lack of data across key 
comparator countries over time, and definitions are less well agreed. 
 
Source: Corrado, C., J. Haskel, C. Jona-Lasinio and M. Iommi (2012), “Intangible capital 
and growth in advanced economies: Measurement methods and comparative results”, 
Imperial College Business School Discussion Papers, No. 2012/06, available at 
www.INTAN-Invest.net 
 
Data was only available for a smaller set of countries. The UK performs relatively strongly 
on this indicator. It might be that R&D, as traditionally defined, only tells part of the story 
and that the UK invests more in intangibles than comparator countries. It is also possible 
that the UK’s industrial structure might account for some of the difference compared with 
Finland, France and Germany, but it would be necessary to control for economy structure 
in order to answer this. 
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Underlying data table 

2010 Rank Score % GDP

United States 1 10.0 11.9 

United Kingdom 2 5.5 9.4 

France 3 3.4 8.3 

Finland 4 2.9 8.0 

Germany 5 1.0 7.0 
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Talent indicators 

The analysis of talent indicators shows that UK performance is mixed and, overall, raises 
concerns about the UK’s ability to make the most of its science and innovation strengths.  

The UK’s main strengths include ability to attract international students, a large number of 
doctorate holders and a rapidly growing population with tertiary education. This suggests 
good availability of human capital at the high end of the educational spectrum.  

At the same time, lower scores for numeracy, literacy and problem solving show gaps in 
basic and problem-solving skills. The UK also lags behind other countries in terms of 
tertiary-level STEM qualifications among the active population and firms’ leadership and 
management capabilities. 

Talent indicators – UK scores (1-10)7 

0 1 2 3 4 5 6 7 8 9 10

Individuals with tertiary-level STEM qualifications 

Researchers per thousand employed

Firms leadership and management skills

% of science and engineering degrees

Numeracy proficiency

Literacy proficiency

Problem solving skills

% of population with tertiary education

Doctorate holders per thousand population

% of international students

 

Source: BIS analysis 

Overall, no country performs well on all measures. Japan and Finland appear to receive 
the highest scores but both of them also have their areas of weakness. For example, both 
countries attract relatively low number of foreign students suggesting limited access to 
international talent. 

                                            

7 The data on numeracy, literacy and problem solving skills refer to England and Northern Ireland only 
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Data availability 
 
Our assessment of talent relies largely on measures of skills and educational attainment. 
Owing to the lack of comparable data, it is not always possible to adequately assess the 
quality of education (e.g. there might be some differences in the quality of doctorate 
programmes). Also, our indicators do not capture less formalised learning such as on-the-
job-training, which is also a vital source of human capital development.  

In some instances, the lack of data makes it difficult to draw firm conclusions. For 
example, a high number of foreign students in the UK can be seen as a strength but to 
have a full-picture, it would be important to know how many of them stay in the UK after 
graduating and how this compares with other countries. For instance, low retention rates 
will limit benefits to the domestic science and innovation system. 

Furthermore, data on the stock of the active population with tertiary-level STEM 
qualifications were only available for the EU countries, which significantly limits the scope 
of our comparison. To our knowledge, internationally comparable data on STEM-related 
jobs do not exist. 

Finally, given the lack of comparable data, the indicators do not capture some of the more 
qualitative and subjective issues which were mentioned during our meetings with experts 
and feature on the systems map. For example, it was not possible to find reliable data on 
the number of “curious” and “persistent” academics. 
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T1: Literacy proficiency among adults (mean score) 

Definition: The Survey of Adult Skills (PIAAC) assesses the proficiency of adults from age 
16 onwards in literacy. Mean scores for each country are reported. 

Rationale: Successful innovation processes not only require human capital that works at 
the high end of educational attainment but also, more generally, a well-educated 
population. This can be measured, in broad terms, by using indicators of numeracy, 
literacy and problem solving abilities among working age adults. 

Source: OECD Skills Outlook 2013, First Results from the Survey of Adult Skills 

England/Northern Ireland (UK) is ranked in the middle across the countries studied, ahead 
of its major European competitors. The more detailed data show England/ Northern Ireland 
(UK) is among the three highest-performing countries in literacy when comparing 55-65 
year-olds; but among the bottom three countries when comparing literacy proficiency 
among 16-24 year olds. 
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Underlying data table  

Country Rank Score Mean score in literacy 

Japan 1 10.0 296 

Finland 2 7.7 288 

Australia 3 5.8 280 

Canada 4 4.0 273 

South Korea 5 3.8 273 

England/N. Ireland (UK) 6 3.7 272 

Germany 7 3.0 270 

United States 8 3.0 270 

France 9 1.0 262 
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T2: Numeracy proficiency among adults (mean score) 

Definition: The Survey of Adult Skills (PIAAC) assesses the proficiency of adults from age 
16 onwards in numeracy. Mean scores for each country are reported 
 
Rationale: Successful innovation processes not only require human capital that works at 
the high end of educational attainment but also, more generally, a well-educated 
population. This can be measured, in broad terms, by using indicators of numeracy, 
literacy and problem solving abilities among working age adults. 

Source: OECD Skills Outlook 2013, First Results from the Survey of Adult Skills 

England/Northern Ireland (UK) is ranked among the bottom three countries, which 
suggests bigger gaps with the top performing countries (albeit differences with the 
countries in the middle of the ranking are relatively small). Japan and Finland achieve the 
highest scores, both in terms of numeracy and literacy. 
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Underlying data table  

Country Rank Score Mean score in numeracy 

Japan 1 10.0 288 

Finland 2 8.5 282 

Germany 3 5.8 272 

Australia 4 4.8 268 

Canada 5 4.2 265 

South Korea 6 3.7 263 

England/N. Ireland (UK) 7 3.3 262 

France 8 1.3 254 

United States 9 1.0 253 
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T3: Proficiency in problem solving in technology-rich 
environments among adults 

Definition:  The percentage of 16-65 year olds achieving Level 2 or Level 3. Problem 
solving in technology rich environments is defined as the ability to use digital technology, 
communication tools and networks to acquire and evaluate information, communicate with 
others and perform practical tasks. 

Rationale: Successful innovation processes not only require human capital that works at 
the high end of educational attainment but also, more generally, a well-educated 
population. This can be measured, in broad terms, by using indicators of numeracy, 
literacy and problem solving abilities among working age adults. 

Source: OECD Skills Outlook 2013, First Results from the Survey of Adult Skills 
 
The results suggest that the majority of adults in England and Northern Ireland lack good 
problem solving skills, with a considerable proportion of the population having no or very 
limited ICT skills. Compared to other countries, adults in England and Northern Ireland 
appear to perform similarly to Japan and Germany, but below Finland and Australia. 
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Underlying data table 

Country Rank Score
Adults scoring 

Level 2 or Level 3 

Finland 1 10.0 41.6 

Australia 2 7.1 38.0 

Canada 3 6.0 36.6 

Germany 4 5.5 36.0 

England/N. Ireland (UK) 5 4.5 34.8 

Japan 6 4.4 34.6 

United States 7 1.6 31.1 

South Korea 8 1.0 30.4 
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T4: Percentage of population that has attained tertiary 
education 

Definition: The population that has attained tertiary education, as a percentage of 25-64 
year olds 
Rationale: Highly-skilled labour is a key input to the innovation process in terms of 
generating, absorbing, and applying new knowledge. Tertiary education is the most 
commonly used proxy for highly qualified human capital. 
 

Source: OECD (2013) Education at a Glance 2013 
 
The UK is ranked in the middle across the countries studied, ahead of its major European 
competitors. Canada and Japan have the highest proportion of the population with tertiary 
education. Comparisons over time suggest that the UK achieved one of the highest growth 
rates in tertiary education graduates between 2000 and 2010. 
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Underlying data table  

Country Rank Score

Percentage of 25-
64 year olds with 
tertiary education 

(2011) 

Total population 
with tertiary 
education 

Canada 1 10.0 51.3 17,700,421 

Japan 2 8.1 46.4 59,298,736 

United States 3 6.6 42.4 132,263,964 

South Korea 4 5.9 40.4 20,115,142 

United Kingdom 5 5.5 39.4 24,942,160 

Finland 6 5.5 39.3 2,118,572 

Australia 7 5.1 38.3 8,559,484 

France 8 1.8 29.8 18,824,734 

Germany 9 1.0 27.6 22,545,338 
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T5: Percentage of students earning first university degrees in 
science and engineering 

Definition: Percentage of total first university degrees in science and engineering (flow); 
including physical, biological and agriculture sciences, mathematic and computer science, 
social and behavioural sciences and engineering. 

Rationale: The evidence shows that high levels of science andengineering qualifications 
have a positive impact on innovation. Traditionally, these have been associated with the 
number of graduates obtaining first degrees in science and engineering. 

Source: IMD (2013) World Competitiveness Yearbook 
 
Degrees in science and engineering are most popular in Japan and South Korea. UK 
students are less likely to study science and engineering, although the proportion of 
graduates leaving university with science and engineering degrees has been relatively 
stable since 2001, while decreasing for many countries included in the sample. 
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Underlying data table  

Country Rank Score
Percentage of total first 

university degrees in 
science and engineering 

Japan 1 10.0 61 

South Korea 2 4.8 41 

Canada 3 3.9 38 

Germany 4 3.6 37 

Finland 5 3.6 37 

France 6 3.1 35 

United Kingdom 7 2.9 34 

United States 8 2.2 31 

Australia 9 1.0 27 
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T6: International students as a percentage of total tertiary 
enrolment rate 

Definition: The number of students from abroad studying in a given country, expressed as 
a percentage of total tertiary enrolment in that country. 
 
Rationale: Students moving abroad to study are an important source of knowledge flows 
between countries. The ability to attract skilled individuals is also a good indication of the 
quality of the tertiary education system. 

Source: UNESCO database 

The UK is the second preferred destination among international students after the US. 
Students from abroad account for almost 17% of the student population in the UK, which is 
considerably higher than for the majority of countries included in the sample. The UK 
performance has been consistent over time. Finland and South Korea attract the lowest 
number of international students. 

The ability to attract a large number of international students suggests strong performance 
of the UK higher education system compared with our competitors. It also increases the 
talent pool available to UK employers and enhances the ability of UK universities to 
conduct research. However, many benefits to the UK will depend on the ability to retain 
foreign skilled graduates. Large outflows of skilled individuals who graduated in the UK 
may lead to some skills shortages. 
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Underlying data table 

Country Rank Score Percentage of 
foreign students 

Number of students 
from abroad 

Australia 1 10.0 19.8 262,597 

United Kingdom 2 8.5 16.8 419,946 

France 3 6.0 11.9 268,212 

Germany 4 3.8 7.5 207,771 

Finland 5 2.6 5.1 15,707 

Japan 6 2.0 3.9 151,461 

United States 7 1.8 3.4 709,565 

South Korea 8 1.0 1.9 62,675 
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T7: Doctorate holders per thousand population 

Definition: Doctorate holders in the working age population, per thousand population 
aged 25-64, 2009 

Rationale: Highly-skilled individuals with advanced research degrees are an essential 
element of modern science and innovation systems. They are not only the most qualified 
in terms of their educational attainment but also are specifically trained to conduct 
research. 

Source: OECD (2013) Science, Technology and Industry Scoreboard 

The UK has one of the highest numbers of doctorate holders per thousand population 
aged 24-65. The lowest numbers are reported for South Korea, Australia and France. 
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Underlying data table  

Country Rank Score
Doctorate holders per 

thousand population aged 
25-64 

Germany 1 10.0 14.0 

United States 2 9.4 13.5 

United Kingdom 3 8.0 12.4 

Canada 4 2.8 8.2 

Finland 5 2.1 7.6 

France 6 1.4 7.1 

Australia 7 1.4 7.0 

South Korea 8 1.0 6.7 
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 T8: Researchers per thousand employed 

Definition: Researchers are defined as professionals engaged in the conception and 
creation of new knowledge, products, processes, methods and systems and are directly 
involved in the management of projects (measured on a full-time equivalent basis). 
 
Rationale: Measuring the volume of human capital resources devoted to research in a 
country is another consideration when assessing talent. This can be proxied by looking at 
the number of researchers across all professions engaged in the creation and conception 
of new knowledge and products. 
 
Source: OECD (2013) Science, Technology and Industry Scoreboard 
 
Researchers in the UK account for a relatively low proportion of the labour force, although 
differences between countries in the bottom of the ranking are very small. Finland, with 
almost double the number of researchers per 100,000 employed, is a clear leader. Overall, 
employment of researchers has risen over the last decade in all countries. Data for the US 
are only available up to 2007, so it was excluded from the ranking. 
 
A relatively low number of researchers in the UK is surprising given high graduation rates 
at doctorate level. This may suggest that a considerable proportion of doctorate holders 
take up non-research jobs or pursue research careers in other countries. 
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Underlying data table  

Country Rank Score
Researchers per thousand 

employed 
Total 

researchers 

Finland 1 10.0 15.93 40,003 

South Korea 2 5.4 11.92 288,901 

Japan 3 3.4 10.20 656,651 

France 4 2.0 8.95 239,613 

Canada 5 1.6 8.60 149,060 

Australia 6 1.5 8.50 92,649 

United Kingdom 7 1.3 8.36 262,303 

Germany 8 1.0 8.08 327,953 
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T9: Individuals with tertiary-level STEM qualifications as 
percentage of total employment (excludes medical and 
biological sciences) 
 
Definition: Human resources in science and technology in terms of STEM education: 
individuals who have successfully completed a university level education in the field of 
science, mathematics and computing, engineering, manufacturing and construction (as 
percentage of total employment) 
 
Rationale: The evidence shows that employees with high-level STEM skills are important 
for various aspects of the innovation process. For example, STEM skills are necessary to 
carry-out high level research and improve firms’ absorptive capacity. 
 
Source: Eurostat database 
 
The data are available for EU countries only, which significantly limits the scope for the 
cross-country comparison. Overall, STEM graduates in the UK account for the lowest 
share of the active population among comparator EU economies. However, it is important 
to bear in mind that the indicator does not include medical subjects and biological 
sciences, which are often classified as STEM and where the number of UK graduates is 
relatively high.  
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Underlying data table  

 
Rank Score

Percentage 
of active 

population 

persons in 
thousand 

Finland 1 10.0 14.4% 358 

France 2 7.0 12.5% 3,218 

Germany 3 6.5 12.2% 4,876 

United Kingdom 4 1.0 8.6% 2,532 
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T10: Firms’ leadership and management capabilities 

Definition: The average management score (over 18 questions) across all firms in each 
country. The results are based on 8,261 management interviews between 2006 and 2010. 
 
Rationale: Management and leadership are important drivers of the ambition and 
successful implementation of business strategies, including R&D and innovation strategy. 
Evidence shows a clear link between management skills and productivity. Business 
building skills are also seen as a key bottleneck in many countries in moving from small-
scale application of science and innovation into scale-up and exports. 

Source: Centre for Economic Performance at London School of Economics 

The data indicate that UK companies have some deficiencies in management quality 
compared to the top-performing countries, although differences in average scores are 
relatively small. The detailed results show that skills are an area where the UK has a 
relatively poor record. 
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Underlying data table 

Country Rank Score Management score 

United States 1 10.0 3.3 

Japan 2 7.2 3.2 

Germany 3 6.9 3.2 

Canada 4 5.7 3.2 

United Kingdom 5 2.0 3.0 

Australia 6 1.8 3.0 

France 7 1.0 3.0 
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Knowledge assets indicators 

While the summary chart below might suggest otherwise, on balance the UK can be 
judged to perform relatively strongly on knowledge assets. The UK’s score for the share of 
the 1% most highly cited papers is skewed by the USA’s dominance on this measure; 
despite its low score, the UK has the second highest share of the 1% most highly cited 
papers. Further, the quality of the UK’s research base is a particular strength of its science 
and innovation system, as reflected by the score for ‘quality of scientific research 
institutions’.  

The UK scores relatively poorly on academic/corporate co-authored publications, a 
measure of the amount of formal knowledge codification taking place based on 
collaboration between researchers and businesses. While this might suggest an area for 
improvement, this is an imperfect measure of productive collaboration between academia 
and businesses, and strong conclusions should not be drawn from this indicator. The UK 
also has a low score for patent applications per million of population, though, as discussed 
below, this might not be a cause for concern for the UK. 

Knowledge assets indicators – UK scores (1-10) 
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Source: BIS analysis 

Data availability 

Measures of scientific excellence are reasonably strong and available across all 
comparator countries, e.g. the share of the top 1% most highly cited papers. However, the 
UK scores poorly on academic/corporate co-authored publications. While this is an 
imperfect proxy, it might suggest that collaboration between the UK’s research base and 
businesses is not as effective as in other comparator countries – more robust data on the 
extent to which the research base and businesses are effectively linked-up would help to 
improve the analysis of this issue.  

It is debateable the extent to which the UK’s poor score on patent applications is a cause 
for concern. While patents are one way of appropriating the profits from scientific 
breakthroughs and innovation, it is not the only way. Other studies, perhaps in part due to 
the fact that better indicators are not available, have tended to put a large weight on 
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measures of patent performance. However, this might over-emphasise the importance of 
patenting in ensuring a successful science and innovation system. The UK’s weak 
performance on this measure might be explained, at least in part, by its industrial structure, 
due to the UK having strengths in some industries that are less likely to patent.  
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K1: Share of 1% most highly cited papers 

Definition: A country’s share of the top 1% most highly cited papers in the world. 
 
Rationale: The number of citations of an article is a proxy for its quality and the 
significance of the work. Focussing on the share of the top 1% most highly cited papers 
gives a perspective on the quality of the research produced by a country. 

Source: Scopus (2013) 
 
The US dominates in terms of its share of the most highly cited papers. This is partly due 
to the quality of its research and institutions but also reflects its size. The UK has the 
second largest share of most highly cited papers and this share has been on a slight 
upward trend over the last decade. 
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Underlying data table 

2012 Rank Score Value (Per cent) 

United States 1 10.0 49.4 

United Kingdom 2 3.7 15.9 

Germany 3 3.3 13.9 

France 4 2.4 8.9 

Canada 5 2.1 7.5 

Japan 6 1.9 6.0 

Australia 7 1.8 5.8 

South Korea 8 1.3 3.0 

Finland 9 1.0 1.4 
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K2: Patent application per million of population 

Definition: This measures the number of patent application per million of population. 
Counts are based on the patent filing date. 
 
Rationale: The number of patent applications gives an indication of how active 
researchers and businesses are regarding attempting to protect their intellectual property. 
Patents could be considered to be a proxy for the amount of commercially valuable 
innovations that are produced by a country. However, there are a number of caveats. First, 
a high number of patent applications does not tell us how many of those applications were 
successful. Second, there are a number of ways of commercialising knowledge and 
patenting is just one of them. A low score on patents might reflect a country’s comparative 
advantage in sectors that are not suited to patenting. 
 
Source: WIPO statistics database (2013) 
 
Korea and Japan are the leading nations in terms of patent applications per million of 
population. The UK score poorly on this measure, ranking seventh out of the nine 
countries considered here. However, it is important to note two caveats relating to these 
patent data. First, a high number of patent applications does not necessarily result in a 
high number of granted patents (presuming that granted patents are a proxy for 
commercialisation of knowledge). Second, there are a number of ways of commercialising 
knowledge. Patenting might not always be the best method, and certainly isn’t the only 
solution. The UK’s poor performance on this measure might, in part, be explained by 
industrial structure: certain industries are more likely to patent than others. 
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Underlying data table  

2011 Rank Score
Value (Patent 

applications per million 
population) 

South Korea 1 10.0 3,771.4 

Japan 2 9.8 3,716.6 

Finland 3 5.6 2,171.0 

Germany 4 5.5 2,146.1 

United States 5 3.5 1,413.5 

France 6 2.5 1,061.0 

United Kingdom 7 1.8 801.9 

Canada 8 1.6 724.0 

Australia 9 1.0 516.5 
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K3: Academic/corporate co-authored publications 

Definition: This measures publications co-authored between academics registered in 
universities with researches registered as working in the corporate sector. 

Rationale: This variable gives an indication of the amount of collaboration between 
research institutions and businesses. A high score does not necessarily mean that this 
collaboration results in high quality research. However, the extent to which a research 
base and businesses are appropriately linked is considered to be an important facet of a 
successful science and innovation system. While not ideal, this indicator attempts to proxy 
for the successful collaboration and linkage between research and business. In general, 
evidence suggests that collaboration enhances the translation of knowledge into 
applications. 

Source: Scopus (2013) 

The UK performs relatively poorly on this measure against the comparator countries, with 
only 0.8 per cent of its publications being a result of academic/corporate collaboration. 
Japan, South Korea and the US are the leading nations for this indicator. 
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Underlying data table  

2012 Rank Score Value (Per cent) 

Japan 1 10.0 3.8 

South Korea 2 8.6 3.3 

United States 3 6.8 2.6 

Finland 4 5.7 2.2 

Germany 5 4.4 1.7 

France 6 4.0 1.6 

United Kingdom 7 2.0 0.8 

Canada 8 1.2 0.5 

Australia 9 1.0 0.5 
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K4: Quality of scientific research institutions 

Definition: Survey question: In your country, how would you assess the quality of 
scientific research institutions? [1 = extremely poor—among the worst in the world; 7 = 
extremely good—among the best in the world] 
 
Rationale: This indicator is based on a questionnaire asking how respondents would 
assess the quality of scientific research institutions in their country. This might be based on 
the quality of the facilities available to them, but also the quality of its outputs.  
 

Source: World Economic Forum – 12.02 
 
The UK is the highest ranked country according to the quality of its research institutions. 
The UK has many prestigious universities and is generally attractive to foreign researchers 
and students. The US and Germany also score well on this measure. 
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Underlying data table  

2013/14 Rank Score Value (1-7)

United Kingdom 1 10.0 6.2 

United States 2 8.0 6.0 

Germany 3 6.8 5.8 

Australia 4 6.5 5.7 

Japan 5 6.2 5.7 

Finland 6 6.2 5.7 

France 7 5.5 5.6 

Canada 8 4.6 5.5 

South Korea 9 1.0 4.9 
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Structures and incentives 
indicators 

The UK generally performs well. We are rated particularly highly for the strength of 
intellectual property protection and the development of economic clusters. Furthermore, 
the UK is seen as a fairly attractive location for scientists and researchers. 

UK innovation active firms are also more likely to collaborate with international and 
national partners than their counterparts in other countries. A more detailed analysis, 
however, suggest that the extent of collaboration varies considerably by firm size and 
collaborating partner, with UK SMEs less likely to collaborate with higher education and 
research institutions compared to SMEs in some other countries included in the study. 

Structures and incentives indicators – UK score (1-10) 
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Source: BIS analysis 

As for the main weaknesses, the UK ranks poorly in terms of the impact of government 
procurement on stimulating innovation, although no country included in the study 
performed strongly in this area.8 

Overall, the US appears to provide the most attractive structures and incentives for 
innovation. However, this does not take into account the assessment of collaboration 
indicators, for which US data are not available. 

Data availability 

Structures and incentives indicators consist of a mix of quantitative and qualitative 
indicators. Using both types of data has clear advantages. It allows capturing not only the 
quantitative outcomes but also perceptions, which can be equally important. For example, 
how businesses view the quality of the intellectual property framework in a given country 
                                            

8 The US, which is the best performing economy among comparator countries, received 4.3 points on the 
scale 1 to 7. 
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will, to some extent, influence their decision to engage in the innovation process in this 
country.  

As for data gaps, the existing data allow for only a limited assessment of the potential 
impact of government procurement on innovation and how it differs across countries. 
Similarly, it is difficult to capture and compare, in an objective and comprehensive manner, 
the attractiveness of research careers and incentives for highly skilled individuals to take 
up science and innovation jobs. 

Finally, not all data are available for all countries, limiting the scope for cross-country 
comparisons. 
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S1: Attractiveness to researchers and scientists 
 
Definition: Business opinion survey: Researchers and scientists are attracted to your 
country (based on an index from 0 to 10) 
 
Rationale: Researcher migration is becoming an increasingly important feature of modern 
innovation systems; and as such, ability to attract scientists is key in ensuring the supply of 
highly-qualified researchers. As attractiveness could be influenced by a number of factors 
(the quality of research institutions, career prospects and the overall standard of living) 
comparing countries is not straightforward. As the proxy for these factors we use a 
measure of assessing business perceptions of countries’ attractiveness to researchers and 
scientists. 
 
Source: IMD World Competitiveness Yearbook 
 
The US is seen as the most attractive location for researchers and scientist and has 
maintained this position over the last few years. The UK performs in line with Germany 
and Canada and ahead of other countries included in the sample. 
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Underlying data table  

Country Rank Score Survey results 

United States  1 10.0 8.51 

Germany 2 6.2 7.11 

Canada 3 6.0 7.02 

United Kingdom 4 5.6 6.88 

Australia 5 3.4 6.05 

Finland 6 3.2 5.96 

Japan 7 2.3 5.63 

France 8 1.8 5.46 

South Korea 9 1.0 5.15 

 

Time series 
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S2: Intellectual property protection 
 
Definition: Business opinion survey: In your country, how strong is the protection of 
intellectual property, including anti-counterfeiting measures? [1 = extremely weak; 7 = 
extremely strong] | 2012–13 weighted average 

Rationale: Having a well-functioning intellectual property (IP) rights framework supports 
innovative activity and diffusion of new knowledge. Effective IP protection is particularly 
important for firms investing in generating new technology when the returns to 
technological investment are very long term, involve high risks and are easy to copy. Our 
assessment of IP regimes is based on business opinion surveys. 
 
Source: WEF Global Competitiveness Report 2013-14 

The UK is seen as having one of the best intellectual property regimes among the 
comparator economies, second to Finland only. South Korea appears to perform 
substantially worse than other countries included in the study, with the gap increasing over 
time. 
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Underlying data table 

Country Rank Score Survey results 

Finland 1 10.0 6.2 

United Kingdom 2 8.4 5.8 

Japan 3 7.9 5.7 

France 4 7.7 5.7 

Canada 5 7.3 5.6 

Germany 6 7.2 5.6 

Australia 7 6.3 5.3 

United States 8 5.7 5.2 

South Korea 9 1.0 4.0 

 

Time series 
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S3: Cluster development 
 
Definition: Business opinion survey: In your country, how widespread are well-developed 
and deep clusters (geographic concentrations of firms, suppliers, producers of related 
products and services, and specialized institutions in a particular field)? [1 = nonexistent; 7 
= widespread in many fields] | 2012–13 weighted average 

Rationale: A breadth of evidence suggests that there are strong productivity advantages 
to economic clusters. In the context of innovation systems, successful clusters allow 
companies (especially SMEs) to collaborate with research institutions, suppliers, 
customers and competitors located in the same geographical area, and thus lead to 
increased synergies between different innovation actors. 

To compare the state of cluster development between countries, the report uses 
qualitative data capturing executive opinion surveys. 
 
Source: WEF Global Competitiveness Report 2013-14 

The UK is ranked in the middle across the comparator economies. Differences between 
countries included in the study are relatively small.  
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Underlying data table 

Country Rank Score Survey results 

Germany 1 10.0 5.4 

United States 2 8.8 5.2 

Japan 3 8.7 5.2 

Finland 4 7.6 5.1 

United Kingdom 5 7.4 5.1 

Canada 6 5.6 4.8 

South Korea 7 2.5 4.5 

France 8 2.1 4.4 

Australia 9 1.0 4.3 

 

Time series 
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S4: Government procurement of advanced technology 
products 
 
Definition: Survey Question: In your country, to what extent do government purchasing 
decisions foster innovation? [1 = not at all; 7 = to a great extent] | 2012–13 weighted 
average 

Rationale: Government procurement has the potential to drive innovation by demanding 
new products or technologies. However, measuring to what degree governments stimulate 
innovation and advanced technologies is difficult. In the absence of quantitative indicators, 
the report uses the data assessing business views on the impact of government 
procurement on innovations in different countries.  
 

Source: WEF Global Competitiveness Report 2013-14 

Overall, government purchasing decisions in all countries included in the study are seen to 
have a limited impact on stimulating innovation. The UK performs relatively poorly, ranked 
among the bottom three countries, the gap with many comparator countries appears to be 
relatively small. 
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Underlying data table  

Country Rank Score Survey results 

United States 1 10.0 4.3 

Germany 2 9.0 4.3 

Finland 3 8.6 4.2 

South Korea 4 5.5 4.0 

Japan 5 4.8 3.9 

Canada 6 1.4 3.6 

United Kingdom 7 1.3 3.6 

Australia 8 1.3 3.6 

France 9 1.0 3.6 
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S5: SME collaboration with Higher Education institutions  

 
Definition: Small and medium sized firms collaborating on innovation with higher 
education or public research institutions using the percentage of product or process 
innovative firms in that size category. Collaboration involves “active participation in joint 
innovation projects with other organisations” but excludes pure contracting out of 
innovation-related work. 

Rationale: Given the sophistication and complexity of various fields of science and 
knowledge, collaboration with higher education or public research institutions could be an 
important source of knowledge transfer. We measure this using the proportion of 
innovative SMEs that collaborate with higher education or public research institutions. This 
reflects the existence of some sort of collaboration, but not the type, frequency or intensity 
of innovation collaborations 
 
Source: OECD (2013) Science, Technology and Industry Scoreboard 

The extent of collaboration varies a lot across the countries included in the sample. 
Finland has the highest proportion of SMEs collaborating with higher education/public 
research institutions, substantially ahead of all other comparator economies. The UK is 
ranked in the middle.  
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Underlying data table  

Country Rank Score Survey results 

Finland 1 10.0 60.7 

Japan 2 3.3 18.7 

South Korea 3 3.3 18.3 

United Kingdom 4 3.0 16.8 

Germany 5 2.6 13.9 

France 6 2.5 13.7 

Australia 7 1.0 4.1 
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S6: International collaboration on innovation by firms 
 

Definition: International collaboration by firms who are product and/or innovative active 
(2008-2010). International collaboration refers to active cross-border participation even if 
both parties do not benefit commercially. 

Rationale: International collaboration can play an important role in the innovation process 
by allowing firms to gain access to bigger pools of knowledge and resources. In addition 
collaboration allows firms to share risks and costs. 

Source: Eurostat database 

International collaboration rates vary widely across countries. UK firms are most likely to 
collaborate internationally, followed by Finland. All other comparator countries, for which 
data are available, have significantly lower collaboration rates.  
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Underlying data table 

Country Rank Score
Percentage of 

innovative firms, 
which collaborate 

United Kingdom 1 10.0 31.1 

Finland 2 9.1 28.7 

France 3 5.4 18.2 

Japan 4 2.2 9.3 

Germany 5 1.7 8.0 

Australia 6 1.0 6.1 
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Broader environment indicators 

The analysis of indicators related to the broader environment shows that the UK performs 
well compared to other countries included in the study. The UK’s particular strengths 
include a good degree of competition in the economy and an effective regulatory 
environment. 

The role of consumers in driving innovation appears to be more mixed. On the one hand, 
UK consumers seem to be more interested in new technological innovations than their 
counterparts in other European countries. On the other hand, the UK is seen as having a 
less satisfactory degree of consumer orientation and buyer sophistication. 

The main perceived weakness relates to the ability of UK firms to adapt to new 
technologies. 

Broader environment indicators –UK score (1-10) 
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Source: BIS analysis 

Looking at other countries, the US broader environment seems to be most supportive of 
innovation, while France performs particularly poorly in this element of the Six-Part-
Framework. 

Data availability 

The assessment of the broader environment is mostly based on survey data. This means 
that it describes perceptions rather than actual performance. The exceptions are the 
measure of ease of doing business and the entrepreneurial activity rate, which reflect 
actual performance. 

The lack of comparable data does not allow for a comprehensive comparison across all 
countries within this study. Current data limitations also constrain our understanding of the 
nature of firms’ absorptive capacity. This is an area where more quantitative indicators 
would be very useful in better assessing cross-country performance. 
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It is also important to note that we excluded some indicators, which are key elements of 
broader environment but less helpful in identifying differences between countries included 
in the study. For example, all comparator economies have stable political and institutional 
environments, and therefore, including this measure would add only a limited value to our 
understanding of UK’s relative strengths and weaknesses. 
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E1: Ease of doing business 
 
Definition: Economies are ranked on their ease of doing business, from 1 – 189. A high 
ranking on the Ease of Doing Business Index means the regulatory environment is more 
conducive to the starting and operation of a local firm. This index averages the country's 
percentile rankings on ten topics, made up of a variety of indicators, giving equal weight to 
each topic. The rankings for all economies are benchmarked to June 2013. 

Rationale: R&D decisions and innovative activities are influenced by the regulatory and 
policy environment. Well-functioning legal and administrative frameworks facilitate 
business creation and healthy competition. This, in turn, supports the creation and 
application of new knowledge. We measure the quality of business environment using the 
Ease of Doing Business ranking produced by the World Bank. 
 
Source: World Bank Doing Business Report 2014 
 
The UK is ranked third for the overall ease of doing business, below the US and South 
Korea, but above its major European competitors. The more detailed analysis shows that 
UK strengths include investor protection, resolving insolvency and the ease of getting 
credit. 
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Underlying data table  

Country Rank Score
Doing Business 

rank 

United States 1 10.0 4 

South Korea 2 9.2 7 

United Kingdom 3 8.4 10 

Australia 4 8.1 11 

Finland 5 7.9 12 

Canada 6 6.0 19 

Germany 7 5.5 21 

Japan 8 3.9 27 

France 9 1.0 38 
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E2: Total early-stage entrepreneurial activity (TEA) 
 
Definition:  The total entrepreneurial activity (TEA) rate consists of the percentage of 
individuals aged 18 – 64 years in an economy who are in the process of starting or are 
already running new businesses. The TEA rate therefore includes both nascent and new 
entrepreneurs. 

Rationale: The entry and growth of new firms ais important to the innovation process. 
High levels of churn help speed up the process of reallocation of resources and reflect 
competitive and innovative pressures in a market. 
 
Source: Global Entrepreneurship Monitor 2012 Report 

Comparable data on early entrepreneurial activity across countries are limited. The 
existing evidence suggests that the UK has a relatively high rate of new businesses as 
compared to other countries included in the study, with only the US raising higher. 
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Underlying data table  

Country Rank Score TEA (%) 

United States 1 10.0 13 

United Kingdom 2 6.0 9 

South Korea 3 4.0 7 

Finland 4 3.0 6 

Germany 5 2.0 5 

France 6 2.0 5 

Japan 7 1.0 4 
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E3: Intensity of local competition 
 
Definition: Survey Question in your country, how intense is competition in the local 
markets? [1 = not intense at all; 7 = extremely intense] 2012–13 weighted average 

Rationale: Higher levels of competition tend to increase the incentive to innovate, which 
will help firms gain a competitive advantage on their competitors. As a proxy for the degree 
of competition, we use the data on business perceptions on intensity of competition in local 
markets. 
 
Source: WEF Global Competitiveness Report 2013-14 
 
Intensity of competition as reported by the WEF does not vary a lot between countries 
included in the study, with the exception of Finland that performs relatively poorly on this 
measure. Intensity of competition in the UK is rated highly, second only to Japan. 
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Underlying data table  

Country Rank Score
Survey Results 

(1-7) 

Japan 1 10.0 6.2 

United Kingdom 2 8.7 6.0 

South Korea 3 7.8 5.9 

Germany 4 7.6 5.9 

Australia 5 7.4 5.8 

United States 6 7.4 5.8 

France 7 5.5 5.5 

Canada 8 5.0 5.4 

Finland 9 1.0 4.8 
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E4: Firm-level technology absorption (2013-2014) 
 
Definition: Business opinion survey: in your country, to what extent do businesses adopt 
new technology? [1 = not at all; 7 = adopt extensively] 2012–13 weighted average 
 
Rationale:  The absorptive capacity of firms is an important determinant of the speed and 
quality of technology diffusion. Given the lack of quantitative indicators, the report relies on 
business executives’ assessment of firm-level absorptive capacity in their own countries. 
 
Source: WEF Global Competitiveness Report 2013-2014 
 
The WEF survey indicates that UK firms are seen as having relatively poor absorptive 
capacity compared to other countries included in the study. The ranking has been fairly 
stable over the last few years, with Japanese, US and Finish companies ranked the 
highest. 
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Underlying data table  

Country Rank Score Value 

Japan 1 10.0 6.1 

Finland 2 9.5 6.0 

United States 3 9.0 6.0 

Australia 4 6.4 5.8 

Germany 5 5.8 5.8 

South Korea 6 4.8 5.7 

United Kingdom 7 4.0 5.7 

France 8 1.2 5.5 

Canada 9 1.0 5.4 
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E5: Quality of demand conditions 
 
Definition: The assessment of quality of demand conditions is based on two indicators: 
degree of consumer orientation (In your country, how well do companies treat customers? 
[1 = indifferent to customer satisfaction; 7 = highly responsive to customers and seek 
customer retention] 2012–13 weighted average) and buyer sophistication (In your country, 
how do buyers make purchasing decisions? [1 = based solely on the lowest price; 7 = 
based on a sophisticated analysis of performance attributes] 2012–13 weighted average) 

Rationale: Innovation also depends on demand conditions such as customer orientation 
and buyer sophistication. More demanding customers force companies to provide better 
products and services, hence creating stronger incentives to innovate. This indicator is 
also based on a business opinion survey. 
 
Source: WEF Global Competitiveness Report 2013-14 

Quality of demand conditions deteriorated for all countries included in the sample between 
2006 and 2008, but have remained fairly stable since. Japan is reported to have the most 
supportive demand conditions. The UK is ranked in the middle. 
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Underlying data table  

Country Rank Score WEF Results 

Japan 1 10.0 5.8 

Finland 2 5.2 5.0 

United States 3 5.1 5.0 

Germany 4 4.2 4.9 

Canada 5 4.1 4.9 

United Kingdom 6 4.1 4.9 

South Korea 7 4.1 4.9 

Australia 8 1.3 4.4 

France 9 1.0 4.4 
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E6: Interest in science and technology 
 

Definition: Percentage of respondents who declared they are very interested in new 
scientific discoveries in technological developments. 

Rationale: Interest in science and technology is a measure of attitudes to new 
technologies. Consumers who are interested in scientific discoveries are likely to demand 
more technologically advanced products, and therefore create more incentives for firms to 
innovate.  

Source: European Commission, Special Barometer 340, Science and Technology Report 
(2010) 
 
The data are available for EU countries only, which significantly limits the scope for the 
cross-country comparison. The UK population appears to be most interested in scientific 
discoveries and technology among comparator EU countries. This suggests positive 
attitudes towards technological innovations. 
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Underlying data table 

Country Rank Score Value 

United Kingdom 1 10.0 43% 

France 2 8.4 41% 

Finland 3 2.6 34% 

Germany 4 1.0 32% 
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Innovation outputs indicators 
Overall, the UK has a mixed performance on innovation output indicators. The UK scores 
poorly on sales and introduction of product and process innovations, as well as marketing 
or organisational innovations, although this is compared with a limited number of 
comparator countries. The UK’s labour productivity, as measured by GDP per hour 
worked, is high relative to the rest of the world. However, compared with our main 
competitors identified in this report, the UK’s productivity is at the lower end of the scale. 
The UK scores well on exporting and importing of technology and also on knowledge 
intensive exports.  

Output indicators – UK scores (1-10) 
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Labour Productivity

Economic complexity index

Technology balance of payments: surplus as %
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Knowledge-intensive services exports as % total
service exports

 

Source: BIS analysis 

Data availability 

There is a lack of robust output indicators, making it difficult to assess the effectiveness of 
investment in science and innovation and also the true strength of a science and 
innovation system. This is particularly true for the assessment of innovation performance. 
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O1: Labour productivity 
 
Definition: GDP per hour worked, current US dollars PPP 
 
Rationale: GDP per hour worked gives an indication of the level of productivity in a 
country. We have used a metric on the actual level rather than focusing on growth rates, 
which can be volatile from year to year. 
 
Source: OECD, Labour Productivity levels 

In the long run, productivity growth is a result of technological progress. The UK scores 
relatively poorly on this measure. The US has the highest level of GDP per hour worked. 
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Underlying data table  

Country Rank Score

Value (GDP per 
hour worked, 

current US 
dollars) 

United States 1 10.0 61.6 

France 2 9.4 59.5 

Germany 3 9.1 58.3 

Australia 4 7.6 53.0 

Canada 5 7.3 51.8 

Finland 6 6.5 49.0 

United Kingdom 7 6.2 47.8 

Japan 8 4.1 40.1 

South Korea 9 1.0 28.9 
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O2: Sales of new to market and new to firm innovations as 
percentage of turnover 
 
Definition: This measures what percentage of firms’ turnover was from new-to-market and 
new to firm innovations 
 
Rationale: This gives an indication of the amount of product and process innovations that 
firms have implemented or utilised. A high percentage of turnover suggests a presence of 
highly innovative firms that also turn those innovations into commercial successes. 
 

Source: Innovation Union Scoreboard (3.2.4) 
 
Data were only available for four of the key comparator countries. The UK performs poorly 
on this measure. Sales of new-to-market and new-to-firm innovations as a percentage of 
turnover is around twice as high in France, Germany and Finland than in the UK. 
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Underlying data table 

2010 (UK=2008) Rank Score
Value 

(percentage of 
turnover) 

Germany 1 10.0 15.5 

Finland 2 9.8 15.3 

France 3 9.2 14.7 

United Kingdom 4 1.0 7.3 
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O3: Economic complexity index 
 
Definition: Countries are scored based on the amount of productive knowledge that is 
implied in their export structures 
 
Rationale: A good score suggests that the country contains strong productive knowledge 
and that it manufactures and exports a large number of sophisticated goods. 
 
Source: The atlas of economic complexity - mapping paths to prosperity. Hausmann, 
Hildago et al 
 
The UK performs reasonably well on this measure. A good score on this measure 
suggests that the country contains strong productive knowledge and that it manufactures 
and exports a large number of sophisticated goods. It is perhaps unsurprising to see 
Japan, Germany and Finland are the leading countries according to this indicator – they 
are typically associated with being strong exporters of technologically advanced products. 
The UK is slightly ahead of France, South Korea and the US according to this indicator. 
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Underlying data table  

2008 Rank Score Value (Index) 

Japan 1 10.0 2.3 

Germany 2 8.9 2.0 

Finland 3 7.9 1.7 

United Kingdom 4 7.4 1.6 

France 5 7.1 1.5 

South Korea 6 7.1 1.5 

United States 7 7.0 1.4 

Canada 8 4.0 0.6 

Australia 9 1.0 -0.3 
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O4: Knowledge-intensive services exports as a percentage 
total service exports 
 
Definition: Knowledge-intensive services exports as percentage of total service exports 
 
Rationale: For advanced economies, knowledge-intensive services are one of the areas 
in which they are likely to have a comparative advantage over less advanced economies. 
Strength on this indicator would suggest that the country produces knowledge-intensive 
services that are demanded from abroad. 
 
Source: Innovation Union Scoreboard (3.2.3) 

The UK performs well on this measure, suggesting that it is good in producing knowledge-
intensive services for which there is a demand from abroad. Germany has only a slightly 
lower share (56.7% compared with 57.6% for the UK), but Finland and France are some 
way behind. 
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Underlying data table  

2010 Rank Score
Value (% of 
total service 

exports) 

United Kingdom 1 10.0 57.6 

Germany 2 9.7 56.7 

Finland 3 2.2 35.9 

France 4 1.0 32.6 
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O5: Technology balance of payments: surplus as percentage of 
GDP (Gross Domestic Product) 
 
Definition: Technology receipts minus technology payments, as a percentage of GDP 
 
Rationale: This indicator measures international transfers of technology, including 
licenses, patents, research and knowledge. The receipts represent payments for 
production-ready technologies. If a country exports more technology than it imports, it will 
have a technology balance of payments surplus. This might suggest that the country 
produces technologies that are demanded abroad, suggesting a competitive science and 
innovation system and a resulting trade surplus. However, as the OECD points out, a 
technology balance of payments deficit does not necessarily equate to low 
competitiveness. A deficit might be a result of a country being effective at absorbing 
foreign technologies, as well as being able to export its own technologies. 
 

Source: OECD MSTI and National Accounts data 
 
This indicator tells us whether a country exports more technology than it imports. The UK 
performs well on this measure, second only to Finland (who overtook the UK recently). 
Australia and South Korea have a technology balance of payments deficit. 
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Underlying data table  

2011 Rank Score
Value (Surplus 
as a percentage 

of GDP) 

Finland 1 10.0 1.4 

United Kingdom 2 8.0 1.0 

Japan 3 5.9 0.6 

Germany 4 4.3 0.2 

United States 5 4.2 0.2 

Canada 6 4.0 0.2 

Australia 7 1.2 -0.4 

South Korea 8 1.0 -0.4 
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O6: SMEs introducing product or process innovations as 
percentage of SMEs (Small and Medium-Sized Enterprises) 
 
Definition: The percentage of SMEs that introduced a product or process innovation. 
 
Rationale: This attempts to assess how successful small and medium sized enterprises 
are at implementing and making use of innovations 
 
Source: Innovation Union Scoreboard (3.1.1) 
 
Consistent with indicator O2, SMEs in the UK also appear to be less likely to introduce 
new product or process innovations than in France, Germany and Finland. 
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Underlying data table  

2010 Rank Score
Value (Surplus 
as a percentage 

of GDP) 

Germany 1 10.0 63.2 

Finland 2 6.0 44.8 

France 3 3.5 32.7 

United Kingdom 4 1.0 21.3 
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O7: SMEs introducing marketing or organisational innovations 
as percentage of SMEs (Small and Medium-Sized Enterprises) 
 
Definition: The percentage of SMEs that introduced marketing or organisational 
innovation. 
 
Rationale: This variable gives an indication of innovations that might be classed as 
‘intangible innovations’. 
 
Source: Innovation Union Scoreboard (3.1.2) 
 
UK SMEs also appear to be less likely to introduce marketing or organisational innovations 
than Germany, France and Finland. This is perhaps surprising given the UK’s relatively 
high investment in intangible assets. 
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Underlying data table  

2010 Rank Score
Value (Surplus 
as a %of GDP) 

Germany 1 10.0 60.5 

France 2 4.7 42.8 

Finland 3 3.5 38.9 

United Kingdom 4 1.0 30.6 
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Annex D: The importance of money 
to the science and innovation 
system 

Research and innovation investments provide good returns and support 
growth 
20. Investment in research and innovation is fundamental to increased productivity and 
wellbeing. Returns on research and development are high, with a social rate of return 
typically estimated to be in the range of 20-50 per cent – meaning that a one-off 
investment of £1 generates a return of £0.50 a year in perpetuity.9 Returns can, however, 
be significantly higher than this range. For example, US and Australian studies have 
suggested exceptional returns, typically between three and eight-fold, for biomedical 
research.10 On UK collaborative projects between business and academia, the net 
cumulative gross value added is estimated at £0.96 per annum for every £1 spent,11 even 
though this figure does not fully capture all spill-over benefits, which are hard to measure 
but can be significant. Private sector R&D expenditure has a positive impact on firms’ 
innovative capacity and more broadly on their competitiveness, productivity, profit, export 
capacity and success.12 

21. Academic studies on the impacts of both public and private sector R&D expenditure 
also find a positive link between R&D investment and economic growth.13 While there are 
nuances, the data suggest that this link holds across a range of countries, implying that, 
even for relatively inefficient research and innovation systems, R&D investment drives 
economic growth. The studies also show that different types of public sector investment 
have different impacts on growth, with the highest growth impact arising from public 
funding of business R&D.14  

A well-functioning science and innovation system relies on inter-
dependent public and private input  
22. In all developed economies, the science and innovation system relies on both public 
and private funding, with government financed GERD accounting for some 30% of total 
R&D expenditure on average in the OECD. The interconnectedness of the system means 
that assessments tend to look at the total value of activity as well as the separate amounts 
funded by the public and private sectors, and this is the approach we follow below. It is 

                                            

9 Salter and Martin (2001) 
10 Hughes and Martin (2012), p. 46  
11 These benefits are measured in 2010 prices and are assumed to persist for 6 years. This return should not 
be directly compared with the 20-50% rate of return referred to above due to the different methods used. 
12 Department for Business, Innovation and Skills (Dec 2013) 
13 Guellec et al (2001)  
14 Guellec et al (2001). The research indicates that the next best impacts arise from research performed by 
higher education institutions, then from public sector research institutions, and finally from R&D on defence. 
This should, however, not be interpreted as a policy prescription as each country’s optimal mix will depend 
on its current portfolio and the complementarity of new opportunities with its entire science and innovation 
system.  
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also possible to sub-divide the money according to the actors that perform it and to 
examine the complex flows of funding. A summary is set out in Table 2.  

Table 2: Composition of UK expenditure on R&D 2011*  

  Sector carrying out the work 

  
Government 

Research 
Councils 

Higher 
Education

Business 
Enterprise

Private 
Non-
Profit 

Total Abroad 

Government 977 86 406 1,601 68 3,138 531 

Research 
Councils 

47 819 1,979 11 86 2,942 188 

Higher 
Education 
Funding 
Council 

- - 2,257 - - 2,257 - 

Higher 
Education 

2 11 290 - 14 317 - 

Business 
Enterprise 

203 26 284 11,957 85 12,556 2,003 

Private Non-
Profit 

3 47 987 104 165 1,306 - 

Abroad 77 51 923 3,734 79 4,864 - 

S
ec

to
r 

P
ro

vi
di

ng
 th

e 
fu

nd
in

g 

Total 1,308 1,040 7,127 17,408 496 27,380 - 

 
Note: * Figures are quoted in £millions 
Source: ONS (2013) 

23. Private sector funding of R&D is clearly important as it represents by far the biggest 
share of the total. Private funding can include basic research but tends to be more in the 
applied and innovation territory as these tend to offer the quickest and most apparent 
return – and it is of course the activity of private sector firms that is most directly related to 
the capture of economic value. It is no surprise that the most successful countries in this 
space tend to have high levels of private sector R&D.15  

24. Public funding is also needed, especially where the private sector holds back. There 
are three main reasons why the private sector can be unwilling to invest (or at least invest 
alone) at sufficient scale: 

 there is a large degree of uncertainty about which research activities will deliver 
new commercially-valuable knowledge, products or services, particularly at the 
earliest stages of basic research;  

                                            

15 See Figure 5 (duplication of Figure 7 in the main report) 
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 research is a long-term endeavour which may be reprioritised relative to activities 
that bring short-term rewards; and 

 most critically, there are often spill-over benefits from investment in basic science, 
research and other innovation activities that the investing firm cannot fully retain.  

25. All of these are particularly true in the case of basic science. It is this type of 
research which tends to yield transformative new insights that fuel the innovation system, 
though these often take many years to be fully commercialised. In most countries, public 
funding is therefore weighted towards areas where the returns are too distant or 
appropriable to be commercially viable or where there is a societal challenge to be solved, 
either pressing (such as defence and health) or longer-term (such as resource scarcity). It 
also includes a certain amount of investment in infrastructure.  

26. Private and public funding are, however, complementary rather than substitutes for 
each other.16 Public sector investment is crucial to a country’s absorptive capacity which 
allows it to turn scientific knowledge into innovations that deliver societal and economic 
benefits. Box A illustrates the ways in which strong public investment in science can build 
capacity, enable international collaboration and attract talent thus enabling virtuous circles 
of increasing private sector R&D and innovation investment, competitiveness, investment 
and added value. 

BOX A: What does public sector R&D buy? A potential virtuous circle 

In simple terms, public sector R&D expenditure covers the cost of researchers and infrastructure in publicly 
funded research organisations. The research undertaken could be seen to produce the following “goods”: 
 codified knowledge in the form of published papers and citations; and 
 tacit knowledge in the form of expertise embedded in the researchers  

If the quality of these “goods” is globally recognised as high, they in turn “buy”: 
 involvement in international collaboration, including the benefits of networks and relationships with other 

leading researchers; and 
 ability to attract the best talent, which in turn will further enhance the quality of research and expertise 
 
A world-class science base that is created in this way, in turn, has the potential to attract: 
 foreign direct investment (FDI) in business funded R&D (e.g., in the form of research centres), and 

sometimes FDI in manufacturing capability; and 
 foreign and domestic business R&D and innovation investment to exploit the knowledge and absorptive 

capacity of the country. 
 
Not only does this dynamic enable a country to make the most of its own science and innovation investment, 
it also enhances its capacity to benefit from the investment in other countries. Public investment can 
therefore lead to a virtuous cycle of performance. 

 

                                            

16 Hughes and Martin (2012) review three studies suggesting there is complementarity. Scott (1984) also 
found this. He controlled for company and industry, and found that company-financed R&D intensity is 
greater in lines of business (detailed industry categories) where government-financed R&D is greater, hence 
pointing to complementarity. Falk (2004) found that “expenditures on R&D performed by universities are 
significantly positively related to the business enterprise sector expenditures on R&D indicating that public 
sector R&D and private R&D are complements”. He found “a dollar increase in R&D performed by 
universities leads to an additional industry R&D of about $ 0.6 in the short run and $ 3.0 in the long-run.” He 
also found complementarity between public-funded spending on business performed R&D and the R&D 
spending by businesses themselves. 
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27. While the causal links between public and private sector R&D investment are 
complex and path-dependent, the pattern of expenditure in the leading countries shows a 
marked correlation, as Figure 3 indicates. There are also several studies suggesting a 
demonstrable effect of public expenditure leveraging in private expenditure.17 

Figure 3: Government and private sector financed R&D as % of GDP in 2011 
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Note: *Government financed R&D expenditure based on OECD statistics, **Total expenditure on R&D 
(GERD, Gross Expenditure on R&D) minus government financed GERD.  
Source: OECD; BIS analysis  

28. The UK's recent experience supports this. There was a significant increase in public 
expenditure on science and innovation from 2004 onwards, much of which was expressly 
intended to stimulate additional private sector investment.18 Private sector investment did 
increase, as Figure 4 shows. In one of the constituent initiatives, for example, £220m 
awarded through the UK Research Partnership Investment Fund leveraged £615m from 
business and charities plus additional contributions from universities’ own reserves.19 

                                            

17 Scott (1984); Mazzucato (2013) 
18 HM Treasury (July 2004) 
19 Department for Business, Innovation and Skills (June 2013) 
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Figure 4: UK R&D funded by public and business sectors 2004 to 2011 
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Higher levels of spending are linked to superior outcomes, with little 
evidence of diminishing returns 
29. It follows from the preceding section that success requires both public and private 
sector investment to be healthy: the private sector because it funds and carries out most of 
the R&D and is most closely connected with capturing value; and the public sector 
because it generates knowledge assets and absorptive capacity and because it also 
appears to leverage additional private sector funding. 

30. As noted above, academic studies find a positive link between R&D investment and 
economic growth. Most of these find that that the link holds regardless of scale20 − i.e., 
that there is not an obvious pattern of diminishing returns. The one academic paper21 t
suggests that there might be a point of optimum expenditure, beyond which the relative 
returns taper off, also acknowledges that the UK is still substantively below this level.

hat 

                                           

22 
There is no evidence that the key comparator countries that spend more on R&D than the 
UK get poor returns on this investment. Indeed, most perceive significant positive value in 
continued investment and are aiming to increase their expenditure further. 

31. There are many reasons why the overall levels – the critical mass, as it were – of 
spend matter. Most importantly, the positive dynamics and feedback loops described in 
Box A above and the systems map in Annex A suggest that science and innovation 

 

20 Guellec et al (2001)  
21 Coccia (2009)  
22 Coccia estimates the optimal R&D expenditure for labour productivity growth to be around the 2.3-2.6% of 
GDP range, which compares to a UK level of 1.8% of GDP in 2011. 
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systems may be subject to increasing, not diminishing, returns to scale. This hypothesis is 
consistent with the strong evidence on the effectiveness and efficiency of clusters.23 

32. In addition, experts have stressed to us that some forms of R&D simply have to be 
carried out on a reasonably large scale. The cost of research equipment in some fields can 
be so high as to make it viable only for a large group of researchers engaged in a 
sustained programme. Examples include areas such as gene sequencing and aerospace. 
The same argument applies at a larger scale to international collaborations such as the 
European Space Agency and the Large Hadron Collider. Germany has set up a number of 
Helmholtz Institutions to provide large infrastructure that both the public and private sector 
can utilise, but which neither could afford to build and operate in their own rights. 

33. There is also the fact that some fields are simply expensive to be involved in. In an 
interesting recent paper, Richard Jones stresses that long-term, substantial and targeted 
investment is particularly needed to secure technological progress in the realms of 
materials and biology, attempting to address challenges such as those relating to energy 
generation, improving aircraft and tackling diseases of old-age. He contrasts this with the 
low barriers to entry in the world of application (app) development.24 

While higher efficiency may allow for lower investment at the margin, 
relying on UK’s research productivity is not sufficient 

34. Despite the findings quoted above, the efficiency with which expenditure is turned 
into outputs and outcomes clearly matters. It is sometimes argued that, given the UK’s 
high research productivity, we can maintain global leadership in science and innovation 
despite a lower level of investment. As Box B in Chapter 4 shows, the UK does indeed 
achieve a very high quality and quantity of outputs for its investment in science. 

35. There are, however, three reasons why relying on this alone is not sufficient. Firstly, 
focusing on measurable outputs, such as articles and citations, ignores the crucial role that 
R&D investment plays in building the country’s absorptive capacity and hence its ability to 
turn knowledge into economic and societal benefits.25 Secondly, international collaboration 
has been shown to be hugely beneficial for science and innovation performance26 – but 
requires a meaningful level of sustained investment.  

36. Thirdly, despite its strong research productivity, the UK’s overall innovation 
performance is mixed (see Chapter 3); and its private sector R&D expenditure low (see 
Chapter 4). This, considered together with the evidence outlined above about the high 
returns to public sector R&D and its ability to attract private sector investment, implies that 
the UK’s investment level is sub-optimal. 

                                            

23 Sena (2013)  
24 Jones (2013)  
25 Griffith et al (2004) 
26 Elsevier (2013) 
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Annex E: Summary data on 
comparator countries’ expenditure 
on science and innovation 

37. This annex provides a summary of the data on key comparator countries’ 
expenditure on research and development (R&D) and innovation. Much of this data has 
been referred to in Chapter 4 and in Annex C, but the tables below pull it together for ease 
of comparison. 

38. Spending is often presented as a share of GDP in order to account for economy 
size. We have presented data below on this basis. However, we also believe that it is 
important to consider the scale of funding in each country. This matters because it is likely 
to be the case that the level of spending is one factor that determines the success of a 
science and innovation system. A large economy, such as the US, with the scale of their 
spending, is likely to be able to achieve outcomes that smaller nations could not. For this 
reason, we have also presented data below in absolute terms where relevant. 

Country economic and population data 
39. The latest year for which OECD R&D data (our main source of spending in science 
and innovation) is 2011. Table 3 uses 2011 data so that it is on the same basis even 
though more recent data on GDP, population and government expenditure is available. 
The GDP data is presented as US dollars in current prices based on Purchasing Power 
Parity (PPP). This means that the GDP data does not take into account inflation and 
adjusts for different exchange rates so that each dollar effectively buys the same amount 
of goods in each country. 
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Table 3: Size and composition of comparator countries’ economies 

 

GDP Population 

General govt 
total 

expenditure as 
% of GDP 

Private sector 
expenditure as 

% of GDP 

 US $ billions, 
current PPPs 

million 
Per cent of 

GDP 
Per cent of 

GDP 

 2011 2011 2011 2011 

 OECD OECD IMF IMF residual 

Australia 987 22.6 36.2 63.8 

Canada 1,395 34.5 41.6 58.4 

Finland 201 5.4 54.8 45.2 

France 2,312 63.3 56.0 44.0 

Germany 3,249 81.8 45.3 54.7 

Japan 4,325 127.8 40.7 59.3 

South Korea 1,483 49.8 21.4 78.6 

United Kingdom 2,264 61.8 45.3 54.7 

United States 15,534 311.6 41.4 58.6 

 
Source: OECD; IMF and BIS calculations 

40. The US is the largest economy in the world. The UK’s GDP is similar to France, 
while Finland is the smallest economy out of the comparator group. 

41. General government expenditure in the UK was 45.3% in 2011. The US (41.4%) is 
slightly lower, and Finland (54.8%) and France (56.0%) have a relatively high share of 
government expenditure as a share of total expenditure. South Korea at 21.4% appears to 
be an outlier. Private sector expenditure as a share of GDP is taken as the residual. It 
should be noted that each country might classify spending differently and this might 
account for some differences in the figures above. However, overall the UK’s relative 
share of public and private expenditure appears to be broadly in line with most of the 
comparator countries. 



Summary data on comparator country expenditure on science and innovation  

116 

Expenditure on research & development 

Table 4: R&D expenditure (per cent of GDP) 

 Government 
financed 
GERD* 

Private and 
third sector 

GERD** 
Total GERD 

 Per cent of 
GDP 

Per cent of 
GDP 

Per cent of 
GDP 

 2011*** 2011 2011**** 

 OECD OECD OECD 

Australia 0.8% 1.4% 2.2% 

Canada 0.7% 1.1% 1.7% 

Finland 0.9% 2.8% 3.8% 

France 0.8% 1.4% 2.2% 

Germany 0.8% 2.0% 2.9% 

Japan 0.6% 2.8% 3.4% 

South Korea 1.0% 3.0% 4.0% 

United Kingdom 0.6% 1.2% 1.8% 

United States 0.9% 1.8% 2.8% 

 
Note * GERD = Gross Expenditure on Research and Development. ** Private and third sector GERD is 
calculated as the residual of total GERD minus Government financed GERD. *** Data for Australia = 2008; 
Canada = 2010; France = 2010; and Germany =2010. **** Data for Australia = 2010 
Source: OECD 

42. Total spending on R&D (right hand column Table 4) was relatively low in the UK 
(1.8%) compared with its comparator countries. USA (2.8%) and Germany (2.9%) spent 
more on R&D as a percentage of GDP, while Finland (3.8%) and South Korea (4.0%) were 
the leaders on this measure. Of the comparator countries, only Canada had a lower value 
(1.7%) than the UK in 2011. 

43. This total spending on R&D has been broken down (left hand columns of Table 4) 
into ‘government financed GERD’ and ‘private and third sector GERD’ (the residual of total 
GERD minus government financed GERD). The UK (0.6%), Japan (0.6%) and Canada 
(0.7%) had the lowest share of government financed GERD as a percentage of GDP. 
South Korea (1.0%), Finland (0.9%) and USA (0.9%) had the highest values of the group 
in 2011. 

44. The UK has the second lowest private and third sector expenditure on GERD as a 
% of GDP (1.2%) of the comparator group, with Finland (2.8%), Japan (2.8%) and South 
Korea (3.0%) the leading countries according to this measure. 
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Table 5: R&D expenditure (levels) 

 
Government 

financed GERD

Private and 
third sector 

GERD 
GERD 

 US $ billion 
current PPP* 

US $ billion 
current PPP 

US $ billion 
current PPP 

 2011 2011 2011 

 OECD OECD OECD 

Australia 7.7 14.0 21.7 

Canada 9.3 15.0 24.3 

Finland 1.9 5.7 7.6 

France 19.2 32.7 51.9 

Germany 27.6 66.1 93.7 

Japan 24.0 122.5 146.5 

South Korea 14.9 44.9 59.8 

United Kingdom 13.0 27.2 40.2 

United States 143.7 286.6 430.2 

 
Note: PPP = Purchasing Power Parity 
Source: OECD 

45. As illustrated in Table 5 in 2011, the US spent almost as much on GERD as the rest 
of the comparator countries put together. The UK ($40.2 billion PPP) spends less on R&D 
than France ($51.9 billion PPP), despite it being a similar sized economy. 

46. In terms of how GERD is broken down, government financed GERD is relatively low 
in the UK ($13.0 billion). Only Australia, Canada and Finland spend less than the UK. The 
UK also lags behind its main rivals according to the level of private and third sector 
spending on GERD. 

Broader measures of expenditure on science and innovation 
47. The above provides a good measure of spending on R&D. However, R&D spending 
only tells part of the story. Despite there being some overlap between the two, not all 
innovation spending - which is a broader concept than R&D – will be included in the R&D 
figures above. For example, some innovation spending, for example on training, software 
development or branding/marketing is not classed as R&D.  

48. While it is important to consider other types of spending to attempt to get a more 
complete picture, it is important to note that data on innovation investment is not as clearly 
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established or as well defined as R&D, partly due to the nature of the investment. This 
makes it difficult to compare innovation expenditure across countries. 

49. One proxy for total innovation expenditure is experimental development R&D. The 
Frascati Manual27 defines experimental development as “systematic work, drawing on 
existing knowledge gained from research and/or practical experience, which is directed to 
producing new materials, products or devices, to installing new processes, systems and 
services, or to improving substantially those already produced or installed. R&D covers 
both formal R&D in R&D units and informal or occasional R&D in other units.” 

Table 6: Experimental Development R&D (Total) 

 Per cent of 
GDP 

US $ billion 
current PPP 

 2010 2010 

 OECD OECD 

Australia 0.8% 7.9 

Canada - - 

Finland - - 

France 0.7% 16.4 

Germany - - 

Japan 2.0% 87.3 

South Korea 2.3% 32.9 

United Kingdom 0.9% 19.9 

United States - - 

 
Source: OECD 

50. Data is only available for some countries. As Table 6 shows The UK (0.9%) has a 
lower percentage than Japan (2.0%) and South Korea (2.3%), though this is a higher 
percentage than France (0.7%) and Australia (0.8%). 

51. A proxy for public sector spending on innovation is Industrial, Production and 
Technology (IPT) investment, a sub-set of GBAORD (Government Budget Appropriations 
& Outlays on R&D). This provides an estimate of the amount that government spends on 
innovation, both in terms of its own expenditure on innovation activities and its funding of 
other public sector institutions, the private sector and third sector. 

                                            

27 OECD (Dec. 2002) 
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Table 7: Industrial production and technology (GBAORD) 

 Per cent of 
GDP 

US $ billion 
current PPP 

 2010 (using 
2010 GDP) 

2010 

 OECD OECD 

Australia 0.06% 0.6 

Canada 0.06% 0.8 

Finland 0.26% 0.5 

France 0.02% 0.3 

Germany 0.13% 4.1 

Japan 0.05% 2.3 

South Korea 0.30% 4.3 

United Kingdom 0.01% 0.2 

United States 0.01% 1.1 

 
Source: OECD 

52. GBAORD comes from a survey of central government departments, so only reflects 
part of the public sector’s funding in this area. Due to the fact that IPT is a sub-set of the 
headline GBAORD figures it also relies on those filling in the survey to correctly include 
investments in IPT. Further, accurate comparisons across countries rely on each country 
classifying expenditure on the same basis. Although this applies to all data sources, it is 
particularly relevant to IPT due to the level of disaggregation.  

53. Table 7 highlights that South Korea (0.3%) and Finland (0.26%) have the highest 
share of spending on IPT as a percentage of GDP. The UK (0.01%) and the US (0.01%) 
have the lowest share. While the level of spending in the UK suggested by IPT data might 
be broadly of the right order of magnitude, the low percentage and absolute spending seen 
in the US according to this measure is not credible; public sector support for innovation in 
the US is likely to be much greater than these figures suggest. This leads us to believe 
that this proxy for innovation spending is imperfect. However, apart from the US, other 
countries are ordered roughly as expected, even if the order of magnitude is not exactly 
correct.  

54. A broader definition of innovation might include investment in non-R&D intangible 
assets, such as staff training, software development and branding and marketing. The UK 
performs well according to a measure of intangible investment. While this may indicate 
that the above sources only tell part of the story, it is important to consider that the 
measurement of intangible investment is inherently difficult and much less developed than 
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other types of investment, e.g. R&D. Further not all intangible spend is necessarily 
innovation related and there is further discussion on investment on intangibles in Annex F.  

Table 8: Investment in non-R&D intangible assets 

 

Software 

Other 
intellectual 

property 
products 

Brand equity, 
firm-specific 

human capital, 
organisational 

capital 

Total 
investment in 

intangible 
assets 

 Per cent of 
GDP 

Per cent of 
GDP 

Per cent of 
GDP 

Per cent of 
GDP 

 2010 2010 2010 2010 

Australia - - - - 

Canada - - - - 

Finland 1.3 1.1 2.9 5.3 

France 1.6 1.5 3.8 6.8 

Germany 0.8 1.1 3.0 4.8 

Japan - - - - 

South Korea - - - - 

United Kingdom 1.8 1.4 4.8 8.1 

United States 1.7 2.0 5.4 9.2 

 
Note: * This excludes expenditure on R&D.  
Source: Corrado et al (2012) 

55. Data is only available for certain countries. As shown in Table 8 the US (9.2%) had 
the highest share of investment in non-R&D intangible assets as a percentage of GDP. 
The UK had the second highest share at 8.1%. This data suggests that ‘traditional’ metrics 
of investment, such as GERD, only tell part of the story and that when non-R&D intangible 
investment is taken into account the UK performs more favourably  

56. The above coverage shows that robust data on innovation spending for all 
comparator countries is not available. The proxy variables that are available only provide, 
at best, a partial indication of spending on innovation. And data coverage across 
comparator countries is relatively poor. A more robust accurate and consistent indication 
of investment in innovation across countries, both public and private, could significantly 
help our understanding of the science and innovation system. 
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57. As part of this project we have attempted to gather comparable data on public 
sector expenditure on innovation, focusing on direct support for innovation (such as 
grants), rather than indirect support (such as tax credits). Table 7 below shows the annual 
budget for the UK’s innovation agency (the Technology Strategy Board) and similar 
organisations in Finland (TEKES) and Germany (Fraunhofer Institutes). 

Table 9: Comparison of innovation bodies in the UK, Germany and Finland 

Country Innovation body Budget 2013, £m* Budget as % of GDP 

UK Technology Strategy 
Board 

440 0.03 

Germany Fraunhofer Institutes 1600 0.07 

Finland TEKES 490 0.29 

 
Note: Average exchange rate for 2013 used €1=0.86 GBP  
Source: Innovation bodies’ websites; Eurostat [for GBP and exchange rates]  

19.  Table 9 suggests that the UK provides less public sector support for innovation in 
terms of total expenditure than Germany and Finland. The total budget of the German 
Fraunhofer Institutes is around 4 times larger than the UK’s TSB. Finland’s TEKES has 
roughly the same budget as the TSB despite Finland’s economy being roughly one-tenth 
the size of the UK’s economy. 
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Annex F: Methodological note on 
total R&D and innovation spend 
estimation 

58. As discussed in Chapter 4, it is important to consider investment in intangible 
assets alongside R&D expenditure for three main reasons: first, it is a proxy for innovation 
investment and hence important in its own right; second, it is possible that BERD is under-
recorded in service sectors; and third, an assessment of investment in intangibles might 
also indicate more broadly an environment that is able to absorb new ideas and use them. 

59. This methodological note explains the calculations behind Figure 7 in the main 
report showing total R&D and innovation spend as a % of GDP, reproduced here, Figure 
5, for reference: 

Figure 5: Rough estimate of total R&D and innovation spend as % of GDP in 201128 
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Source: Corrado et al (2012); OEC; BIS analysis 

60. The first two sections for each country (the dark and light green sections) are 
calculated from OECD 2011 R&D statistics. 

61. The dark green bar is “government financed R&D”. While this is unlikely to include 
all public sector expenditure on innovation, at least some is included (given the nature of 
the questionnaire and that the definition of R&D and innovation involves some overlap). 

                                            

28 The details of the methodology used to derive estimates for the components of total R&D and innovation 
expenditure are provided at Annex F 
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62. The light green bar is calculated as the residual of total R&D expenditure (GERD) 
minus “government financed GERD”. This is labelled “private and third sector financed 
R&D”. 

63. At this point, the sum of the first two sections of the bar adds up to GERD as a % of 
GDP. However, for the reasons explained above, in order to get a fuller picture of 
expenditure on science and innovation, we have attempted to measure expenditure on 
non-R&D innovation by using private sector intangible investment data. The rest of this 
annex explains the calculation of the yellow bar in the figure above. 

64. The intangibles data are accessed at the following website: www.intan-invest.net. 
The latest year for which data are available is 2010 (data for Japan, South Korea, Canada 
and Australia are not available). Below, this dataset is referred to as “OECD data”. A 
second data set29, available only for the UK, was also used and is referred to as “NESTA 
data”. 

65. It is likely that some of the investment in intangibles is ‘non-innovation’ (e.g. 
expenditure on software maintenance, health and safety training etc.). In order to account 
for this, three adjustments were made to the OECD data: 

 NESTA data (which already attempts to focus on purely innovation related intangibles) 
and OECD data (which includes all intangibles investment and therefore non-
innovation intangibles) were compared for the UK according to each category of 
spending on intangibles. (2009 data were used because this is the latest year for which 
NESTA data are available). The difference between the NESTA data and OECD data 
for each category provides an indication of the adjustment that is needed to “remove” 
non-innovation expenditure from the international OECD data on intangible investment. 
It is assumed that the same adjustment for the UK data applies to the comparator 
countries, given that data is not available on the same basis for other countries. The 
magnitudes of these adjustments are shown in Table 10 below. 

 A further adjustment was made to the data based on understanding of business 
practices, investment decisions and cost structures relating to each of the different 
categories of intangibles investment. While this adjustment is fairly subjective, it was 
decided that this was necessary to make the data more comparable and relevant for 
the purposes of the figure above. The magnitudes of these second sets of adjustments 
are shown in Table 11 below. 

i. In order to avoid double counting with the R&D figures (dark and light green 
bars), any intangible investment in R&D was excluded from the innovation 
related intangibles investment (yellow bars). 

66. The resulting figures for an estimate of innovation-related intangibles (called 
“Private sector financed non-R&D innovation”) were then expressed as a percentage of 
2010 GDP (taken from www.intan-invest.net) and added to the R&D figures to produce the 
totals chart. 

                                            

29 From Goodridge et al (July 2012) 

http://www.intan-invest.net/
http://www.intan-invest.net/
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Table 10: First set of adjustments made on the basis of differences between the 
NESTA and OECD data for the UK in 2009 

Category % reduction applied to original 
OECD figure 

Software -12 

R&D 0 

Design 0 

Entertainment, literary and artistic originals and mineral 
explorations 

0 

New financial products -35 

Advertising 0 

Market research -50 

Training 0 

Organisational capital -46 

 
Source: Goodridge et al; Corrado et al 
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Table 11: Second set of adjustments based on a judgement on what proportion of 
remaining expenditure (after the first adjustment) is innovation related 

Category % of adjusted* figure included 
in final estimate 

Software -12 

R&D 0 

Design 0 

Entertainment, literary and artistic originals and mineral 
explorations 

0 

New financial products -35 

Advertising 0 

Market research -50 

Training 0 

Organisational capital -46 

 
Note: Adjusted figure refers to the figures remaining after the 1st adjustment 
Source: Goodridge et al; Corrado et al 
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Annex G: Comparator country case 
studies  

67. This Annex provides further information on the methodology behind the choice of 
comparator countries, the process of data collection and an overview of findings for each 
country.  

Comparator countries were chosen based on existing evidence 

68. Given the report timescales it was necessary to select a short-list of comparator 
countries. These were chosen following an initial trawl of available indicators from the 
OECD Science, Technology and Industry Scoreboard, INSEAD Global innovation Index 
and World Economic Forum Competitiveness Rankings. This was used to identify a short-
list of countries that offered meaningful comparison to the UK, based on their overall 
performance in science and innovation: 

 Australia 
 Canada 
 Finland 
 France 
 Germany 
 Japan 
 South Korea 
 United States 

69. Research was also carried out into a number of other countries. We have not 
included a detailed documentation of these, but this analysis assisted us in our thinking. 
These additional countries are: 

 China 
 Czech Republic 
 Denmark 
 Italy 
 Netherlands 
 New Zealand 
 Poland 
 Qatar 
 Sweden 
 Switzerland 

70. A number of countries have not been included that may have been expected 
including:  

 China has not been included as its scale and systems are so different from the UK, 
with interventions at state level being critically important. While China is becoming 
an increasingly important economy within the global science and innovation system, 
it is still emerging, and is therefore a less relevant point of comparison than other 
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countries. Data for China on some key indicators is also not available, which makes 
comparisons between the UK and China difficult; 

 Israel has not been included because it has been judged to be a special case. The 
scale of their R&D investment (4.2% of GDP) is at a level that is not realistically 
achievable for the UK in the medium term, and there are fewer general lessons 
from Israel’s science and innovation system that can be used to inform the UK’s 
system; and 

 Singapore and Switzerland are other high performing countries which have not 
been considered. Again, we consider Singapore and Switzerland to be special 
cases, with limited general lessons to be drawn from in depth comparisons with the 
UK. 

 
71. Information has been collected in a number of ways, including: 

 quantitative evidence as discussed in Annex B, C and D; 
 literature reviews (See Annex I); 
 interviews with HMG’s Science and Innovation Network in the relevant countries; 

and 
 visits to a number of countries and interviews with key government officials and 

business groups.  
 
72. The quantitative analysis of indicators is provided in Annex C and D. The rest of this 
chapter sets out the qualitative data collected from countries.  
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Australia 

 

Many similarities exist between the Australian and UK science and innovation systems. 
However, Australia has higher levels of public and private R&D investment and a stronger 
focus on applied research and has a less conducive innovation environment than the UK 
(scoring below on the OECD ease of entrepreneurship Index). Whilst Australia has historic 
links to the West, it is increasingly focusing attention on the emerging Asian power-
houses.30 

Science and innovation environment 

Responsibility for science sits with the newly created Department of Industry, with public 
funding for research distributed primarily via two bodies: 

 Australian Research Council (ARC) 
 National Health and Medical Research Council (NHMRC) 

The Commonwealth Scientific and Industrial Organisation (CSIRO) (which is a significant 
force with 6500 staff) are unique to the Australian structure and are widely recognised 
internationally. 

Key strengths Key issues and weaknesses 

 Overall research productivity, where performance is 

at or above international standards and high 
standards of scientific research (across most 
disciplines) 

 High levels of connectivity with the global research 
community 

 Good levels of scientific education 

 High proportion of the world international students 

 Concerns around commercialisation of 

research from universities and low levels of 
research collaboration with industry 

 Weak in enabling and agricultural sciences 

 High levels of reliance on foreign students 

 

                                            

30 Australian Government (May 2012)  
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Emerging policy trends 

 Focus on enhancing levels of international collaboration (Australia has no Science 
and Innovation network equivalent) particularly with Asia- recent announcement of 
new Colombo plan (funding undergraduate exchanges) and encouragement of 
foreign languages at high school. 

 Improving links between academia and industry (Australia is behind the UK here, 
with cultural concerns in universities that this will affect their citation rates). The last 
government instituted precinct programme which has recently stalled – but CSIRO 
report success in initial tranche with businesses co-locating with universities. 

 Concerns that the high reliance of many universities on revenue from international 
students is unsustainable, with some getting between 20-40% of their annual 
incomes from fees;. 

 The government is being called on to produce a strategy to focus direction of travel 
on priority areas.  

 Food security – a key concern for Australia and focussing policy makers on need to 
increase strength in agricultural sciences. 

 

Perceptions of the UK Points of interest for the UK 

 Australia sees the UK as the old world with 

only historical links- it sees Asia as the way 
forward 

 

 Lessons to be learned from widely recognised 

CSIRO model 
 Impact of reductions in basic research funding vs 

applied research over last 20 years 

 The future impact of recent significant reductions 
in HE spend (inc masters) in favour of school level 
investment 

 Impact of 2011 tax breaks for companies investing 
in R&D in Australia  
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Canada 

 

Science and innovation in Canada are politically driven with funding targeted at high 
priority areas. Despite a strong research base Canada lags behind other OECD nations in 
the area of innovation. The most recent federal budget announced significant cuts in the 
science and innovation budget (10%) on a par with those experienced in the mid-1990s. 
Recent report by the Council of Canadian Academies describes Canada as enjoying an 
excellent international reputation for science, with a science and innovation sector that is 
healthy and growing in terms of both output and impact.31  

Science and innovation environment 

Canada’s science and innovation policy is based on the 2007 report Mobilising Science 
and Technology to Canada’s Advantage. It aims to foster Canada’s competitiveness 
through the role of the private sector in innovation, research excellence, strategic R&D and 
knowledge-based workers.  

Overall policy is formulated by the Prime Minister and Cabinet with the Science, 
Technology and Innovation Council acting as an advisory body. 

Policy is implemented by Industry Canada and the Department of Finance with the science 
based departments and agencies. Canadian provinces have a high degree of autonomy 
and develop and fund R&D policies for their own regions. 

Key strengths Key issues and weaknesses 

 Strong research base 
 Tax credit system in R&D is the largest in 

the world (can also be used by foreign 
companies)  

 Funding unstable and politically driven – 
flat funding over recent years has meant 

a cut in real terms 
 Overall view that Canada could be better 

at commercialising research findings 

 Lack of academic postings with high 
demand for each Post 

 Small start up and spin off market (due to 

risk aversion) 

 

                                            

31Council of Canadian Academics (2012) 



 Insights from international benchmarking of the UK science and innovation system 

131 

Emerging policy trends 

 Government leaning towards the need for an increased focus of applied over basic 
research – driven by its desire to increase research economic value. 

 Push to attract international talent to improve the mix of people at national level.  
 Canadian Government has been taking steps to increase industrial R&D: doubling 

the amount of money that goes to the Industrial Research and Assistance Program 
(IRAP), restructuring the National Research Council to put more emphasis on 
business-oriented research, increased investment for ‘incubator’ organisations and 
setting up national centres of excellence (similar to catapults) 

 Technology priority areas are environmental sciences, natural resources and 
energy, heath and life sciences and ICT 

 
Perceptions of UK Points of interest for the UK 

 Strong historic connections, shared 
language, similar political and health 

systems and comparable demographics 
have helped to foster excellent science & 
Innovation relationships 

 Canada has followed the development of 
the UK’s Innovation Strategy very closely 

 Ongoing impacts of 1990s cuts in 
government funding and impact of 

insecurity of funding 
 Lessons from Canada’s drive to increase 

industrial R&D – successes and failures 

http://actionplan.gc.ca/en/news/government-canada-launches-refocused-national
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`Finland  

 

Finland continues to rank in science and innovation, with one of the highest levels of 
investment in R&D (GERD) in the world at 3.8% of GDP. Finland continues to be 
committed to R&D and innovation as a driver for economic growth, and has traditionally 
focused on the high-tech communications sector, with Finnish company Nokia being 
central. However, has raised issues in recent years as Nokia declines and remodels. 
Finland has a highly educated population with free higher education that is accessible to 
all based on competitive selection. Universities of Applied Sciences provide training in 
vocational and technical skills. 

Science and Innovation Structure 

Funding for science and innovation is administered by a number of organisations such as: 

 The Academy of Finland finances high quality scientific research with a focus on 
basic research 

 Tekes supports innovation. It concentrates on provided funding from applied 
research through concept development and commercialisation. It is increasing its 
emphasis on service firms, non-technical innovation and SMEs and away from 
industrial and technological R&D.  

 Sitra is responsible for financing technical research and development, and covers 
multiple technical research, educational and venture capital activities 

 

Finland has strategic centres for Science, Technology and Innovation (SHOKs), which are 
cooperation platforms for innovative companies and research that look to engage in 
intensive and long term work to achieve shared goals (similar to Catapults).  

Finnvera, is a specialist financing company owned by the State of Finland. It provides 
loans, guarantees, venture capital investments and export credit guarantees, and looks to 
strengthen the operation potential and competitiveness of Finnish enterprises. Finnerva 
operates within the goals laid down by the government, which include increasing the 
number of start-ups, promotion of enterprise growth, internationalisation and exports.  

Finland has a large number of universities relative to its population, and recent changes to 
the law have increased their autonomy. The majority of students in Finnish Universities will 
study four year courses resulting in a master’s degree.  
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Key strengths Key issues and weaknesses 

 Finland is committed to sustaing a high 

level of public sector funding with the aim 

of reach 4% of GDP 

 Following Nokia redundancies, Finland 

has a high number of software 

developers, many of which are starting 

their own companies, or attracting foreign 

investment. 

 Finland has a free higher education 

system  

 Finland has good internal collaboration 

between academia and industry, helped 

by its relatively small size  

 Finland has been heavily reliant on 

Nokia’s success over the last few 

decades and its reductions have hit the 

research community hard 

 Finland does not have any world class 

universities, which makes it difficult to 

attract international talent and students 

 
Emerging policy trends 

 Tekes are looking at providing support services along side funding in order to assist 
companies and researchers in commercialising. Aspects of funding offers are being 
ring-fenced for commercialisation research.  

 Finland does not currently attract large numbers of international researchers or 
students, but is looking at how to increase these numbers- and pushing for a world 
leading university. Recently three universities have been combined to form a single 
Aalto University, with the hope of attracting international researchers.  

Perceptions of the UK Learning points for the UK 

 The UK is the top destination for Finnish 
students studying abroad 

 Finland is generally impressed with the 

UK’s strategic approach to science and 
innovation 

 Finland continues to spend on R&D and 
innovation, as they see this as key for 
growth 

 Finland is providing support services 
alongside finance to ensure success  
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France 

 

France is one of the world’s top five economies and has several knowledge intensive 
sectors. In 2011, France spent 2.25% of GDP on R&D, with 1.32% from business. 
Although France ranks fifth in the world in terms of cited scientific publications, it scores 
less well on innovation, ranking twentieth in the latest Global Innovation Index. According 
to the OECD, France now has the most business –friendly tax treatment of R&D amongst 
its members (equiv. EUR4.5 billion in R&D tax credits in 2010).  

Science and Innovation Structure 

The French S&I system is complex and multi-layered, with strategy and prioritisation 
largely being set by Government. A new Strategic Research Council, reporting directly to 
the PM, was set up in January 2014 to take charge of defining the research strategy and 
priorities.  

Public research takes place in universities and research agency labs. France is home to 
the world's largest multidisciplinary research agency, CNRS, and other reputed public 
research agencies such as INSERM (biomedical), CEA (energy) and INRA (agronomy). 
The Research Alliances, which gather representatives from all research agencies into 
virtual thematic institutes, are responsible for prioritisation of research programming and 
strategic orientation. The National Funding Agency, ANR, manages and allocates project 
funding on a competitive basis. 

The university landscape remains largely divided between the elite Grandes Ecoles and 
the public universities, including a number of strong research universities. Recent reforms 
have allowed universities greater autonomy with their budgets, with an increased 
emphasis on public-private research partnerships.  

Initiatives to promote technology transfer and innovation include the 71 thematic 
geographical clusters, which have received €6m since 2006 for projects that bring together 
research, academia and industry, and the Carnot Institutes, which receive extra funding on 
the basis of research contracts with Industry.  

The eight Institutes for Technological Research, which are comparable to Catapult 
centres, select key strategic areas for industry and build on existing centres of excellence.  

A new public investment bank, Bpifrance, provides a range of services in support of 
business innovation, including subsidies, loans and direct investment. In 2013, Bpifrance 
and the European Investment Fund (EIF) signed a guarantee agreement to support 
lending to SMEs under the Risk Sharing Instrument (RSI), a joint initiative of the European 



 Insights from international benchmarking of the UK science and innovation system 

135 

Investment Bank Group and the European Commission. The new agreement allows 
Bpifrance Financement to provide EUR 200 million of loans to innovative companies, with 
the support of a 40% EIF guarantee with EU financial support under the Seventh 
Framework Programme for Research and Development (FP7). Bpifrance Financement has 
developed a specific product (“Prêt pour l’innovation” - PPI) for innovative SMEs and Small 
Mid-caps in France, offering reduced interest rates and collateral requirements thanks to 
the Risk Sharing Instrument. 

Key strengths Key issues and weaknesses 

 Funding levels are stable 
 Good track record for managing large 

complex projects 

 Weak collaboration ties between the 
public sector and industry  

 Relatively few top universities 
 Over complexity of support landscape  

 
Emerging policy trends 

 France sees investment in HE and Research as a key driver of innovation. In 2010, the 
Sarkozy government launched the €35bn Investments for the Future programme from 
the sale of government bonds, of which €21bn was allocated to HE and Research. Of 
this total, only around €6.5bn was spent upfront, the rest generating interest to help 
fund further spending over time. The objective is to invest in university and research 
facilities, new institutes aimed at promoting public/private sector research partnerships 
as well as university hospitals, biotech, aeronautics, nuclear and space over 2010-
2020. Through the programme, the government also hopes to create 8-10 
internationally competitive research and Higher Education clusters (including in Paris, 
Saclay, Bordeaux and Grenoble). The Hollande government has launched further 
waves of funding to promote further projects of excellence. 

 In 2013, France passed a new Higher Education and Research law that looks to create 
a HE system that increases French universities’ internationally standing, better 
prepares students for the world of work and simplifies the research system and how 
research projects are evaluated. 

 Improving the economic impact of publicly funded research is a particular priority. In 
June 2012 a new national research framework, France Europe 2020, was launched 
which looks to create a new emphasis on transfer and innovation, building on the 
excellent research base as a way for technological development, competitiveness and 
economic growth. This programme is aligned with Horizon 2020 and will look to 
address societal, scientific and technological challenges as well as orientating public 
policy to support research.  

 In April a new Innovation 2030 commission was launched. This looks to lead experts 
from various sectors to identify economic sectors and technologies in which France 
could become a world leader by 2030.  
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Perceptions of the UK Learning points for the UK 

 Good place to recruit from and to 
collaborate with 

 Has a good balance across sectors 
 English is a major advantage 

 Catapult centres are being looked at with 

interest  

 Balance between generosity of tax credit 
system and tax system 
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Germany  

 

Germany is the largest innovator in Europe with a strong focus on export and a reliable 
base of internationally competitive firms. Germany has high public spending on science 
and innovation with corresponding investment by the private sector. Germany is good at 
attracting international talent, particularly to its Max Planck Institutions and Fraunhofer 
Institutions that are well funded; however, retention is low outside of Max Planck 
Institutions. Germany is convinced of the need to carry out basic research and continues 
to fund it at a sustainable level. The general population is accepting of the need for 
spending on science and innovation in order to drive growth.  

Science and innovation environment 

In Germany both the Federal Government and states play an important role. The Federal 
Ministry of Education and Research directs public R&D activities towards particular areas 
of technology, and the Federal Ministry of Economics and Energy along side the KfW 
banking group (German government-owned development bank) oversee and fund 
innovation projects. 

Germany has a number of distinct public organisations designed to support and promote 
science and innovation and these have large budgets. Whilst there is little overlap there is 
a lot of collaboration.  

 The Max Planck Institute concentrates on basic research, and looks to attract 
leading researchers from Germany and internationally to undertake research. There 
is a clear focus on research fields that are particularly innovative or that are 
especially demanding in terms of funding or time requirements.  

 The Helmholtz Association Institutes contribute to solving grand challenges and 
focus on complex systems which affect human life and the environment. Helmholtz 
receive around a third of its funding through contract work and run a number of 
large research infrastructures.  

 The Leibniz Association is a union of non-university institutes from various branches 
of study who work in an interdisciplinary fashion connecting basic and applied 
science as well as forging cooperation with universities, industry and international 
organisations. 

 The Fraunhofer institutes focus on different fields of applied research, whilst some 
funding is provided by the state around 70% is earned through contract work 
(government and industry). There are a number of overseas Fraunhofers in the 
USA, Asia and South America.  
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Figure 6: Relative spending on various components of the German Research 
landscape 
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Germany’s science and technology system is very different from the UK given the large 
number of public institutions. This reduces the role that universities play in basic and 
applied research and allows a greater focus on teaching, however there is strong 
collaboration between the various institutions. Universities are also funded at a local level 
which has contributed to Germany having few world-leading universities.  

Career progression paths start at an early age, around 11-12, and determine a university 
or vocational study path, and around 37% of the population are engaged in science and 
technology work.  

Key strengths Key issues and weaknesses 

 Strong international ties 

 High investment, with a strong 

understanding of the need of the general 

population 

 Large public infrastructure, available for 

both public sector and industry 

 Max Planck Institutes attract high 

numbers of international researchers  

 The Fraunhofer model is world renowned 

, and is Europe’s largest application 

orientated research organisation  

 Limited access to finance for start-ups 

and SME innovation projects 

 German universites are behind UK 

universities in attracting international 

talent, this is in part due to the role of 

other public institutions and a lack of 

world-leading universities 
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Emerging policy trends 

 The High-Tech Strategy 2020 has identified five sectoral and global challenges 
(climate, nutrition/health, mobility/transport, security and communication), and aims to 
create lead markets and help drive innovation in key technology areas.  

 Initiatives are underway to further increase collaboration between business and 
sciences including the Leading Edge Cluster Competition, Excellence Clusters, 
Research Campus and Research Binis.  

 The Strategy for the Internationalisation of Science and Research looks to help 
German companies enter into partnerships with the worlds most innovative centres.  

 Germany is looking to improve secondary schooling, increase tertiary attainment rates 
and addresses a lack of expertise in STEM subjects. 

  
Perceptions of the UK Points of interest for the UK 

 Strong university research base at a few 

top institutions 

 Good venture capital and relatively good 

spin-off culture (but not comparable to 

US) 

 Less funding available than in Germany 

due to austerity 

 No long term vision – frequent changes 

(in contrast to German long term 

planning and also career paths) 

 Germany is able to justify its science and 

innovation budgets by having a 

population that is aware of the benefits of 

science and innovation 

 Large public institutions are able to 

contract work in 
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Japan  

 

Japan has high quality research at all levels and stands out for its consistently high levels 
of investment In R&D (11% world spend) and is the world 2 largest science and 
technology base. Japan’s business sector is responsible for over ¾ of GERD and its top 
ten private companies spend more on R&D than the whole of the UK system. Japan tends 
to be problem focused in its R&D and innovation rather than idea focussed. Up until 2004 
university-business collaboration was limited in Japan, however changes in legislation 
followed by other policy measures are now being taken to foster collaboration. Japan is 
characterised by a strong focus on in-house rather than university training to develop its 
skills base. Japan is now seeking to expand its international science and innovation links 
to foster innovation. 

Science and innovation environment 

State support for science and innovation research has traditionally been spread across a 
wide range of Ministries with varying levels of strategic direction with the Ministry of 
Education, Culture, Sports, Science and Technology (MEXT) typically receiving around 
two thirds of the overall budget. The Cabinet office through the Council of Science and 
Technology Policy (CSTP) has recently taken a greater leadership role and now has some 
budgetary responsibility. There are two main public sector funded research institutes: 
Japan Science and Technology Agency (JST) and the Japan Society for the Promotion of 
Science (JSPS). Japan has a strong network of national research institutions – with the 
majority set up to stimulate interaction between academia and industry.  
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Key strengths Key issues and weaknesses 

 Iterative innovation 
 High levels of private sector in-house 

R&D and protected public sector spend  
 High percentage of students take science 

subjects – with science emphasised at all 
levels of education 

 Strong performing universities compared 
to others in Asia-Pacific 

 Strong acceptance and knowledge of 
science in basic population 

 Identification of gaps in skills set and 
action taken  

 Stable funding regime 
 

 Links between academia, industry and 
Government highly fragmented 

 ‘Brain Drain’ of Japanese researchers 
being drawn away 

 Hierarchical structures 
 Isolation and lack of international 

networks 
 Little scrutiny of the science spend as it is 

seen as a cornerstone for Japan 
 Less mobility of highly skilled people 

between private and public sectors  
 Inflexible funding systems (most of JSPS 

and JST funding resource has to be used 
within a fiscal year so less flexibility to 
continue multi-year projects) 

 Siloed Ministries mean public sector 
science and innovation spend not well 
coordinated 

 

Emerging policy trends 

 Challenging systems for innovation and research based around the ‘big corporation’ 
model – which is increasingly seen as isolating Japan from the wider global system and 
stemming innovation 

 Increased focus on the need for international collaboration, with introductions of new 
funding streams in this area and targets for increased numbers of international 
researchers 

 Ambitions to be the top innovation economy in 5 years  
 Movement away from a sectoral to societal challenge approach to funding allocations 

e.g. the aging population 
 Japan has one of the world’s highest patent rates but has to look at how it ensures 

commercialisation of returns. Previously there has been little concern about IP leakage 
as research is kept in house with strong staff loyalty. With higher employee mobility 
Japan is considering how to deal with this.  

 

http://www.wipo.int/ipstats/en/statistics/country_profile/countries/jp.html
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Perceptions of the UK Learning points for the UK 

 The Japanese respect the UK’s 
intellectual capacity and tradition, but do 
not generally associate the UK with high 
tech (although this is less the case when 
you go down to practitioner level) 

 UK strengths seen as excellent science 
base, stability, knowledge transfer 
through University-Business collaboration 
and as a hub for international networks. 
Absence of easily identifiable UK national 
research bodies poses a challenge for 
Japan. 

 The UK model of government scientific 
advice resonates with Japanese and they 
are considering its adoption 

 Strong profile of science community and 
a range of activities related to science for 
society and public engagement  

 Japan’s failed target driven approach to 
increasing its competitiveness in biotech 
is an example of potential pitfalls in 
incentivising behaviour 

 How Japan’s research institutes operate 
and how successful they are in 
stimulating innovation 

 How Japan has successfully approached 
iterative innovation taking problem rather 
than idea focused approach (Toyota 
particularly strong example) 

 How Japan has integrated acceptance of 
science into the general population 
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South Korea 

 

South Korea has made significant increases in its Science and Innovation funding over the 
last 10 years, and is now a world leader in terms of R&D intensity. It has a strong base of 
very large firms with a focus on information and communication technology, automobiles, 
construction and shipbuilding.  

South Korea is seen as having an insular business environment which has lead to little 
internal or international collaboration. South Korea has a strong education system and 
continues to score highly on Pisa tests with a strong appreciation and acceptance of the 
need for science and innovation in the wider population. Whilst universities play a minor 
role in R&D and are historically seen as teaching institutions, South Korea has a strong 
infrastructure of Government funded national applied research institutions and 
laboratories. South Korea is heavily dependent on Business R&D which is generally 
undertaken by large conglomerates in house and focuses on problem solving research. 
The government is starting to realise the need for basic research for future growth and is 
quickly increasing funding for this area. Science and innovation are perceived as good 
career prospects, but there is still a focus on large companies over SMEs or academia.  

Science and innovation environment 

In South Korea science and innovation is overseen by the National Science and 
Technology Council (succeeding the National Science and Technology Commission) and 
the Presidential Advisory Council on Science and Technology (PACST). These councils 
are responsible for establishing the vision for national Science and Technology 
development and advise the President.  

Innovation policy is mainly set by two ministries; the Ministry of Education, Science and 
Technology and the Ministry of Trade, Industry and Energy, however, as in the UK many 
other Ministries are involved to a lesser degree.  

South Korea is very reliant on a number of large and competitive conglomerates which has 
led to a large gap between large and small companies, with many SMEs slotting in to 
conglomerate supply chains. This means that large conglomerates generally attract the top 
talent to the detriment of SMEs.  

South Korea has a strong education system with a high level of STEM literacy, however 
the teaching methodology does not support the development of creativity. Work is ongoing 
to integrate arts and humanities into STEM subjects to try and increase creativity. Careers 
in science and innovation are seen as good prospects as long as it is in the private sector; 
academia is not highly regarded or paid.  
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Key strengths Key issues and weaknesses 

 South Korea has build up a strong high-
tech manufacturing base in a short space 
of time 

 Good at adapting quickly and following 
new processes 

 Students perform consistently highly on 
global indexes of science, maths and 
literature 

 There is a national consensus on the 
importance of science and innovation 

 Limited international collaboration, with 
limited inward flows of talent 

 Poor interaction between companies and 
academia and SMEs- R&D landscape 
dominated by the indigenous private 
sector 

 Spin offs are not occurring from 
Universities as limited research is taking 
place there  

 Lack of entrepreneurial skills in the 
general population  

 Lack of free-thinking at universities  
 

Emerging policy trends 

 Strong forward focus on improving quality of life and the creation of job opportunities as 
outlined in the 2013 third Science and Technology 5 year basic plan. It is hoped that by 
2017 the contribution of R&D to new economic growth will reach 40%, there will be 
640,000 new job opportunities and that Koreas science and innovation capability will 
increase in international standings. Five main areas of development with 30 priority 
technologies and 120 strategic technologies have been identified. 

 A significant injection of capital has focussed concerns over the efficacy of the 
evaluation process and the need to avoid overlapping grants and improve investment 
efficiency,  

 In order to plug emerging gaps in South Koreas skills offer, the government is creating 
specialist Science and innovation high-schools.  

 Previously spin offs from universities have been unfavourable to the researcher as the 
universities control the IP, however, the Government are starting to realise this causes 
an issue and are looking at how to deal with this.  
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Perceptions of the UK Points of interest for the UK 

 South Korea is aware of the UK’s 
strength in industrial R&D, however there 
is little awareness of the UK’s continuing 
strength in engineering and 
manufacturing research excellence. 

 The education of science in UK schools 
is seen as a UK weakness in comparison 
with Korea, with 2013 OECD Pisa results 
an indication. 

 Despite appreciation for the UK’s high 
research output, Korea perceives UK 
GERD as very low, with limited potential 
for financial support of bilateral research 
programmes. 

 UK is yet to be seen as a natural bilateral 
partner for Korean researchers, with the 
US and Japan as traditional collaborators 
due to historical researcher education 
trend. 

 There is a need for balance in education 
to ensure creative thinking  
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United States 

 

US is the global centre for science and innovation. It is responsible for around 34% of the 
world’s total R&D spend; publishes over 60% of the world’s highly cited publications; 
employs 25% of the world’s researchers; is responsible for nearly 40% of OECD patented 
new technology; and is home to over half of the top 100 universities in the world. The UK-
US scientific partnership is the world’s strongest with nearly 30% of the UK’s co-authored 
papers being with the US. President Obama has put science and technology at the heart 
of the agenda for his second term in office but with uncertain federal budgets, the 
Administration has prioritized certain science and technology areas. This situation resulted 
in a decrease of up to 5% in many budgets in FY2013, although most funding agencies 
have seen a small rebound for FY2014 

Science and Innovation Structure 

With the exception of National Institute of Health (NIH) and the National Science 
Foundation (NSF) all US funding comes from mission agencies. The Government takes a 
highly passive role in the innovation system.  

Key strengths Key issues and weaknesses 

 A large and well functioning system with 
high levels of funding: the US has a 

workforce of around 6 million scientists 
and engineers and is estimated to spend 
$440 billion on R&D in 2013 

 Strong sector or mission focus of all 
funders – provides clarity of funding and 
key partner for collaboration 

 Multi-agency Small Business Innovation 
Research Programme 

 Relative instability of funding over recent 
years  

 Lack of scientific workforce at technician 
level leading to inefficient use of PhD 
resource 

 System very dependent on its size to 
function well and ensure balance across 
sectors and types of research 

 

Emerging policy trends 

 Ambition to have the highest proportion of college graduates in the world in 2020 – 
this is one of the least partisan issues in Congress. 

 A general drift towards embedding business studies in STEM courses (this is as a 
result of the market rather than a policy shift per se) – driven by concern that 
America’s best students are not entering STEM fields 
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 Within the innovation community there is a debate on whether the US government 
should play a more proactive role in innovation space and ‘pick winners’  

 

Perceptions of the UK Learning points for the UK 

 The UK is viewed as a partner of choice. 
In most sectors, the UK is viewed as part 
of a top tier globally. Common language 

and high-quality peer review are huge 
advantages. 

 Amongst think tanks and academics in 

innovation field the UK is viewed very 
highly. The Technology Strategy Board is 
seen as a prototype for something that 

should exist in the US to bring idea to 
market more quickly, the four year 
funding cycle is viewed with jealousy. 

 Strong correlation between industry and 
public funding levels 

 The US institute led model and how this 

benefits the operation of their system 
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Additional country notes 
 

Qatar: 
 Qatar is an emerging science and innovation country with high levels of public 

investment, which is finding difficulties in leveraging private investment as they are 
as yet an unproven player but are looking to link contracts with research 
investment. Through the Qatar National Research Fund (QNRF) National Priorities 
Research Programme Qatar provides significant financial support for 
Qatar/international research partnerships that meet the requirements of the National 
Research Strategy.UK research groups are partnering in 69 projects worth up to $1 
million over 3 years. There are a number of larger bilateral research investments 
including a Carbonates and Carbon Storage Research Centre, a Biobank, a 
Cardiovascular Reseach Centre, a Robotics Surgery Centre and a Stroke Register. 
Historically Qatar is linked to the UK as many of their scientists were educated in 
the UK. There has been a recent shift to the US, following a number of US satellite 
campuses opening in Qatar. Employment in science and innovation is not highly 
rated, however it is attracting an increasing level of female scientists. Qatar has in 
the past accused the UK of failing to engage in education and research 
collaboration, but this perception is changing.  

 

Switzerland:  
 Switzerland is a strong performer in science and innovation with strong international 

links and good export potentials. It values human capital highly given their lack of 
natural resources and universities are of a high standard. Mobility both domestically 
and internationally is seen as essential to develop skills and is actively encouraged. 
Switzerland’s universities are also world renowned and attract international talent to 
study. Failure is discouraged in Switzerland; however, universities have well funded 
tech transfer offices which look to guide spin-offs through the valley of death. 

 

Czech Republic:  
 The Czech Republic is a country with strong scientific traditions, a young population 

of well qualified people and a strong commitment to increase science and 
innovation spending (1.89% of GERD in 2012). There is a relatively stable funding 
with science and innovation perceived as an ideal opportunity for national growth. 
The UK is seen as a role model and can be a good influencing factor in sharing the 
best practice. Czechs have invested over £3.7bn of EU Structural and Cohesion 
funds in 2007- 2013 into R&D and will continue to significantly invest in 2014-2020. 
Czechs still have to improve their business-university research collaborations and 
research evaluation strategy. Their newly build large research infrastructures are 
only starting to attract international talent. 

 

Netherlands: 
 Political changes within the country have resulted in cuts to the research budgets, 

with a withdrawal of money previously ear-marked for R&D. However, regional 
funding has been increased, with the independent promotion of regions 
internationally. The Government is keen to promote engineering skills and is 
engaging children at a primary school level. Previously scholarships were given in 
key STEM area, however following reviews it was concluded that individuals would 
have carried out these subjects without the bursary.  
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Italy: 
 Italy has a strong historical representation for science and innovation, with a notable 

critical mass of internationally well reputed research institutions. It also remains a 
major player in many international large scale infrastructure projects. However, Italy 
is facing a brain drain of its highly qualified researchers; in part this is down to a 
capping of academics salaries and poor career progression, making it difficult to 
attract talent. The Government is aware that this is an issue and is looking to attract 
talent into the country, and Italians back as well as encourage STEM subjects at 
schooling level. 

 

China: 
 China has a large talent pool, however only around 10% of STEM graduates meet 

the standards required by international companies, and only 0.4% of graduates are 
from overseas, employment regulations also makes importing talent expensive. 
China is focusing on its seven Strategic Industries and innovation is seen as key to 
maintaining growth rates and solving national issues  

 

Poland:  
 Poland is looking to improve the quality of its higher education, research, academia 

and business interactions. To address the forthcoming demographic change, the 
government is trying to attract foreign students and be more open to mature 
students. In 2011, a multiannual Top 500 innovator programme was introduced, 
which looks to train 500 people in the commercialisation of research and will work 
as brokers to improve contact between academia and business. The Polish science 
and innovation landscape is dominated by large companies, mainly with foreign 
investment and many innovations from local SMEs are being exported. Some 
incentives have been put in place to rebalance funding and move toward greater 
private sector investment. 

 

Denmark: 
 Denmark has a high level of investment in R&D (3.1% of GDP), with an increasing 

focus on strategic and applied research, which has raised concerns in the research 
community that it has become too difficult to obtain funding for basic research. 
Denmark has relatively poor interaction between the various sectors but there is 
strong political will to improve this. Universities have previously been seen as 
available to a few, but with increasing numbers enrolling at universities there are 
concerns that this will affect the performance of those at the top, and there is a 
refocusing to strengthen the provision of non-university education to provide hands 
as well as brains. 

 

New Zealand 
 New Zealand is in the process of strengthening what has been historically weak 

research-industry ties, through Government funding leveraging industry funding. 
Historically institutions have been competitive in New Zealand, which has been 
encouraged by the funding model. New Zealand has managed to balance its flow of 
international talent with its domestic talent, with a realisation that it is unable to train 
for all areas. 
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Sweden: 
 Sweden is ranked highly on innovation scoreboards. It comes first in the 

Commission’s newest Innovation Indicator, and second worldwide in the Global 
Innovation Index 2013, with continued high investment in research (3.4% GDP - 
fourth in the world with the eventual aim of 4%). Sweden’s private sector funding is 
dominated by a number of large firms, with the top 10 accounting for 55% of 
business R&D spend. Despite this strength, the future picture is less certain, with 
Sweden facing challenges, particularly in private R&D investment, and the 
perceived quality of Swedish research.  
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Annex H: Abbreviations 
ARC   Australian Research Council 
BERD   Business Enterprise Research and Development 
CSIRO   Commonwealth Scientific and Industrial Organisation  
CSTP   Council of Science and Technology Policy  
ETHZ   Swiss Federal Institute of Technology in Zurich 
EU   European Union 
FE   Further Education 
FTA   Free Trade Agreement 
FDI   Foreign Direct Investment 
FY   Financial Year 
GBAORD   Government Budget Appropriations and Outlays on R&D 
GDP    Gross Domestic Expenditure 
GERD   Gross Domestic Expenditure on R&D 
GFCF   Gross Fixed Capital Formation 
GVA   Gross Value Added 
HE   Higher Education 
ICT   Information and Communications Technology 
IP   Intellectual Property 
IPT   Industrial Production and Technology 
IRAP   Industrial Research and Assistance Program  
JSPS   Japan Society for the Promotion of Science 
JST   Japan Science and Technology Agency  
MEXT Ministry of Education, Culture, Sports, Science and   

Technology  
NHMRC   National Health and Medical Research Council 
NIH   National Institutes of Health 
NSF   National Science Foundation 
OECD   Organisation for Economic Co-operation and Development 
OECD MSTI  OECD Main Science and Technology Indicators 
OECD PISA  OECD Programme for International Student Assessment 
IPT   Production and Technology Investment 
PACST  Presidential Advisory Council on Science and Technology 
PIAAC  Survey of Adult Skills 
PPI   Prêt pour l’innovation 
PPP   Purchasing Power Parity  
QNRF   Qatar National Research Fund 
R&D   Research and Development 
RCA   Relative Comparative Advantage 
S&I   Science and Innovation 
SBRI   Strategic Business Research Initiative 
SMEs   Small and Medium Enterprises 
SHOKs Finland’s Strategic Centres for Science, Technology and  

Innovation 
STEM   Science, Technology, Engineering and Mathematics 
TEA   Total Entrepreneurial Activity  
TEKES  Finnish Funding Agency for Innovation 
TSB   Technology Strategy Board 
UNESCO  United Nations Educational, Scientific and Cultural  

Organisation 
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WEF   World Economic Forum 
WIPO   World Intellectual Property Organisation 
 

 

 

 



Annex I: Acknowledgements 

154 

Annex I: Acknowledgements 
This report was produced by a joint team drawn from the Science and Innovation Evidence 
Project, Knowledge and Innovation Group, International Science team, Higher Education 
Student Funding team and Europe and International team at the Department for Business, 
Innovation and Skills (BIS). The project team would like to acknowledge the many 
contributions from colleagues within BIS, BIS partners and other Government Departments 
who came together for this report. A full list of individuals we would like to thank is 
provided below. 

We are grateful to the several universities and contributing think tanks that provided 
insights and access to experts. We would like to extend special thanks to David Cairncross 
(CBI), Professor Nicholas Craft (University of Warwick), Professor David Delpy FREng 
(EPSRC), Professor Jacob Edler (Manchester Business School, University of 
Manchester), Professor Luke Georghiou (Manchester Business School, University of 
Manchester), Dr. Dougal Goodman OBE FREng (The Foundation for Science and 
Technology), Professor Jonathan Haskel (Imperial College Business School), Professor 
Alan Hughes (University of Cambridge), Professor Mariana Mazzucato (University of 
Sussex), Dirk Pilat (OECD), Keith Smith (Imperial College Business School), and Stian 
Westlake (NESTA).  

We would like to extend our gratitude to the representatives of government and 
stakeholder organisations in Finland, France and Germany, who welcomed us in their 
respective countries and provided us with invaluable insights and information into their 
science and innovation systems. 

We would also like to give special thanks to those at the British Embassy in Paris, Berlin, 
Helsinki and extend our gratitude to the Science and Innovation Networks at the British 
Embassy in Washington, Berne, Tokyo, Seoul and The Hague, plus the British High 
Commissions in Canberra and Vancouver.  

We would also like to acknowledge all the participants who contributed to the External 
Stakeholder Roundtable meeting in November 2013 and to all those who contributed 
comments, inputs and advice throughout the project. 

Academia, think tanks and UK stakeholder organisations 

 Professor Birgitte Andersen, Director, Big Innovation Centre 
 Kate Barker, Senior Lecturer, Innovation, Management and Policy, University of 

Manchester, Manchester Business School 
 Peter Bonfield, Chief Executive, Building Research Executive  
 David Cairncross, Senior Policy Adviser, CBI 
 Hugh Cameron, Senior Lecturer, Innovation, Management and Policy, University of 

Manchester, Manchester Business School 
 Alessandra Colecchia, Directorate for Science, Economic Analysis and Statistics, 

OECD 
 Deborah Cox, Research Fellow, Innovation, Management and Policy, University of 

Manchester, Manchester Business School 
 Professor Nicholas Craft, Economics and Economic History, University of Warwick 



 Insights from international benchmarking of the UK science and innovation system 

155 

 Dr. Paul Cunningham, Senior Research Fellow, Innovation, Management and 
Policy, University of Manchester, Manchester Business School 

 Professor David Delpy FREng, Chief Executive Officer, EPSRC  
 Caroline Dynes, Policy Adviser, The Royal Society 
 Professor Jakob Edler, Executive Director, Manchester Institute of Innovation 

Research, University of Manchester, Manchester Business School 
 Dr. Kieron Flanagan, Lecturer, Science and Technology Policy, University of 

Manchester, Manchester Business School 
 Dr. Dimitri Gagliardi, Postdoctoral Research Fellow, Innovation, Management and 

Policy, University of Manchester, Manchester Business School 
 Professor David Gann CBE CEng FICE, Vice President, Development and 

Innovation, Imperial College 
 Dr. Richard Garrett, Research Manager, UK Commission for Employment and Skills 
 Professor Luke Georghiou, Director of Policy Research Programme, Innovation, 

Management and Policy Research, Manchester Business School, University of 
Manchester 

 Dr. Dougal Goodman OBE FREng, Chief Executive, The Foundation for Science 
and Technology 

 Nick Gray, Associate Adviser, Centre for Science and Policy 
 Sir Philip Greenish CBE, Chief Executive, Royal Academy of Engineering  
 Professor Jonathan Haskel, Professor of Economics, Imperial College Business 

School  
 Lee Hopley, Chief Economist, EEF  
 Professor Alan Hughes, Senior Research Associate, University of Cambridge  
 Dr. Andrew James, Senior Lecturer, Science and Technology Policy and 

Management, University of Manchester, Manchester Business School 
 Richard Lee, Partner, McKinsey & Company, Seoul, Korea 
 James Manyika, Director, McKinsey & Company, San Francisco 
 Professor Mariana Mazzucato, Professor in the Economics of Innovation, University 

of Sussex 
 Professor Ian Miles, Professor of Technological Innovation and Social Change, 

Innovation, Management Research, Manchester Business School, University of 
Manchester 

 Nicola Mitchell, Project Manager, Universities UK 
 Alistair Nolan, Senior Policy Analyst, Structural Policy Division, Directorate, 

Science, Technology and Innovation, OECD 
 Sir John Parker GBE FREng, President, Royal Academy of Engineering 
 Stephen Pattison, Vice President, ARM 
 Dirk Pilat, Head of Science and Technology Policy Division, OECD  
 Jen Rae, Policy Advisor on Innovation and Economic Growth, NESTA  
 Keith Smith, Senior Research Fellow, Innovation and Entrepreneurship Group, 

Imperial College Business School 
 Laurie Smith, Senior Policy Adviser, The Royal Society 
 Dr. Elvira Uyarra, Senior Lecturer, Innovation, Management and Policy Research, 

Manchester Business School, University of Manchester, Manchester Business 
School 

 Rob Wall, Head of Employment and Education Policy, CBI 
 Stian Westlake, Executive Director of Policy and Research, NESTA 
 Louise Wren, MRC Public Affairs Officer, Wellcome Trust  
 Stephen Wyber, Business, Innovation and Skills Advisor, OECD Permanent 

Representative 



Annex I: Acknowledgements 

156 

Representatives of the government, stakeholder organisations, think 
tanks and academia in France 

 Gilles Andréani, Président of the Chamber, Cour des Comptes 
 Philippe Baptiste, Director of Strategy and Innovation, Ministry of Research and 

Higher Education 
 Nadia Bouyer, Public Auditor, Cour des Comptes  
 Amaury de Buchet, Président, Committee for Innovation and the Regions, MEDEF 
 Emmanuel Glimet, Public Auditor, Cour des Comptes  
 Florence Lelait PhD, Interim Head, Department for European and International 

Affairs, Ministry of Research and Higher Education 
 Justin Quéméner, Programme Leader, Innovation System, Ministry of Research 

and Higher Education 
 Patrick Schmitt, Director for Research Innovation, MEDEF 
 Grégoire Postel Vinay, Director for Strategy, DGCIS  

Representatives of the government, stakeholder organisations, think 
tanks and academia in Finland 

 Erja Heikkinen, Counsellor of Education, Ministry of Education and Culture 
 Petteri Kauppinen, Senior Advisor, Ministry of Education and Culture 
 Jari Konttinen, Senior Adviser, Confederation of Finnish Industries 
 Terttu Luukkonen, Chief Research Scientist, ETLA 
 Markku Matikkala, Partner, Today Law and Finance Ltd 
 Timo Oksanen, Performance Audit Counsellor for Science and Innovation Policy, 

Performance Audit Department of the National Audit Office 
 Samuli Rikama, Economist, Ministry for Employment and the Economy 
 Jari Romanainen, Director of Finnish Innovation System, Tekes 
 Eero Silvennoinen, Director of Impact Analysis, Tekes 
 Pasi Sorvisto, Founder and Chairman, Venture Tools Ltd 
 Vesa Vihriälä, Managing Director, ETLA 
 Kirsti Vilén, Ministerial Adviser, Ministry for Employment and the Economy 

 

Representatives of the government, stakeholder organisations, think 
tanks and academia in Germany 

 Professor Knut Blind, Chair of Innovation Economics, Faculty of Economics and 
Management, Technical University Berlin and Public Innovation, Fraunhofer 
Institute for Open Communication Systems FOKUS 

 Effrosyni Chelioti, Head of International Relations, Helmholtz Gemeinschaft 
 Wolfgang Crasemann, Head of Technology and Innovation Politics, Federal Ministry 

of Economics, Germany 
 Dr. Helge Dauchert, Head of Expert Commission Research and Innovation, 

Stifterverband 
 Michael Dobis, Federal Ministry of Education Research 
 Katja Hartmann, Head of Berlin Office, Alexander von Humboldt Foundation 
 Dr. Rainer Jäkel, Deputy Director General, Technology and Innovation Policy, 

Ministry of Economics and Technology 
 Dr. Gisela Philipsenburg, Head Strategy, Federal Ministry of Education Research 



 Insights from international benchmarking of the UK science and innovation system 

157 

The UK Science and Innovation Network and staff at British Embassies 

Finland 
 Mikael Mikaelsson, Science and Innovation Officer, British Embassy Stockholm, 

Finland 

France 
 Sara Gill, Science and Innovation Officer, British Embassy Paris, France 
 Matthew Houlihan, Regional Manager, UK Science and Innovation Network, British 

Embassy Paris, France 
 Alison MacEwen, Science and Innovation Officer, British Embassy Paris, France 
 HE Sir Peter Ricketts, British Ambassador to France, British Embassy Paris, France  

Germany 
 Heike Hammelehle, Project Management, Science and Innovation Network, British 

Embassy Berlin, Germany 
 Ulrike Hillemann-Delaney, Deputy Head Science and Innovation, British Embassy 

Berlin, Germany 
 Kenan Poleo, Regional Director, UK Science and Innovation Network – Europe, 

Russia and Turkey, British Embassy Berlin, Germany 

Other countries 
 Dr. Nicole Arbour, Team Lead - Science and Innovation Network, British High 

Commission, Canada  
 Liesbeth Bouwhuis, Science and Innovation Officer, British Embassy The Hague, 

The Netherlands 
 Chris Bradley, Head of Chief Scientific Adviser's Office, Foreign and 

Commonwealth Office 
 Dr. Lindsay Chura, Senior Policy Advisor, Science and Innovation, British Embassy 

Washington, USA 
 Gareth Davies, Head of Science and Innovation, British Embassy Seoul, South 

Korea 
 Elizabeth Hogben, Head of Science and Innovation Network, British Embassy 

Tokyo, Japan 
 Bradley Keelor, Science and Innovation Team, British Embassy Washington, USA 
 Dr. Svetozar Kovačević, UK Science and Innovation Network, British High 

Commission Canberra, Australia 
 Sarah Mooney, First Secretary for Science and Innovation, British Embassy 

Washington, USA 
 Elisabeth Wallace, Science and Innovation Officer, British Embassy Berne, 

Switzerland 
 Alexandra Weirich, Science and Innovation Officer, British Consulate-General 

Vancouver, Canada 
 
Department for Business, Innovation and Skills (BIS) 

 John Alty, Chief Executive, Intellectual Property Office 
 Tim Andrews, Analyst, Department for Business, Innovation and Skills 
 John Boffin, Executive Assistant, Department for Business, Innovation and Skills 
 Shirley Carter, Executive Assistant, Department for Business, Innovation and Skills 
 Tony Clayton, Chief Economist, Intellectual Property Office 
 Andrew Damant, Assistant Economist - Knowledge and Innovation Analysis, 

Department for Business, Innovation and Skills 



Annex I: Acknowledgements 

158 

 Barry-Jon De Souza, Operational Research Analyst, Department for Business, 
Innovation and Skills 

 Jolanta Edwards, Team Leader, Science and Innovation Evidence Project, 
Department for Business, Innovation and Skills 

 Agnès Estibals, Analyst, Department for Business, Innovation and Skills 
 Stephen Fernando, Economic Advisor, Department for Business, Innovation and 

Skills 
 Mark Franks, Head of Knowledge and Innovation Analysis, Department for 

Business, Innovation and Skills 
 Philippa Hemmings, Policy Advisor, EPSRC 
 Alexander Kirykowicz, Analyst, Department for Business, Innovation and Skills 
 Cathryn Law, Head of International Science and Innovation Strategy, Department 

for Business, Innovation and Skills 
 Helen McColm, Assistant Director, Europe and International Team, Better 

Regulation Executive, Department for Business, Innovation and Skills 
 Ian Mitchell, Operational Research Manager, Department for Business, Innovation 

and Skills 
 Professor John Perkins, Chief Scientific Adviser, Department for Business, 

Innovation and Skills 
 Talyn Rahman-Figueroa, Executive Assistant, Department for Business, Innovation 

and Skills 
 James Rees, Policy Advisor, Science and Innovation Evidence Project, Department 

for Business, Innovation and Skills 
 Lukasz Tobiasz, Economic Adviser, Department for Business, Innovation and Skills 
 Sir Mark Walport, Government Chief Scientific Adviser, Department for Business, 

Innovation and Skills  
 Dr. Sarah Webb, Assistant Director, Higher Education Student Funding, 

Department for Business, Innovation and Skills 
 David Wilson, Deputy Director, Science and Innovation Evidence Project, 

Department for Business, Innovation and Skills 
 

 

 



 Annex J: References 

160 

Annex J: References 
1994 Group, 2011, Mapping Research Excellence: Exploring the Links between Research 
Excellence and Research Funding Policy 
(http://info.scival.com/UserFiles/mapping_research_excellence.pdf) 

Advisory Council to the Government of Canada, 2012, State of the Nation 2012 - Canada’s 
Science, Technology and Innovation System: Aspiring Global Leadership 

(http://www.stic-csti.ca/eic/site/stic-csti.nsf/vwapj/StateOfTheNation2012-may16-
eng.pdf/$file/StateOfTheNation2012-may16-eng.pdf)  

Australian Government, May 2012, Health of Australian Science 
(http://www.chiefscientist.gov.au/wp-
content/uploads/OCS_Health_of_Australian_Science_LOWRES1.pdf)  

Benner, Gunnar Öquist och Mats, Dec. 2012, Fostering Breakthrough Research: A 
Comparative Study 
(http://www.kva.se/Documents/Vetenskap_samhallet/Forskningspolitik/2012/akademirapp
ort_breakthrough_research_121209.pdf) 

Bennet, Paul, Turnet, Gosia, 2013, Results from the Postgraduate Research Experience 
Survey 
http://www.heacademy.ac.uk/assets/documents/postgraduate/PRES_2013_UK_report.pdf 
 
Big Innovation Centre, 2013, Collaboration to Innovate: How Businesses can Work with 
Universities to Generate Knowledge and Drive Innovation 
(http://www.biginnovationcentre.com/Publications/40/Public-Consultation-Collaborate-to-
Innovate) 

Big Innovation Centre, 2013, Disrupted Innovation: Financing Small Innovative Firms in the 
UK  
(http://www.biginnovationcentre.com/Assets/Docs/Reports/Disrupted%20Innovation%20-
%20Financing%20small%20innovative%20firms%20FINAL.pdf) 

Big Innovation Centre, Jun. 2013, A Manifesto for Innovation and Growth: A Submission to 
the 2013 Spending Review 
(http://www.biginnovationcentre.com/Assets/Docs/Reports/Policy%20briefings/Big%20Inno
vation%20Centre%20Spending%20Review%20Headlines.pdf) 

Big Innovation Centre, Jul. 2013, Raising the Potential of the Triple Helix: Co-innovation to 
Drive the World Forward 

(http://www.biginnovationcentre.com/Assets/Docs/Triple%20Helix/Triple_Helix_Conferenc
e_Provocation.pdf) 

Bosworth, Derek, Lyonette, Clare, and Wilson, Rob, 2013, UKCES 2013: The Supply & 
Demand for High-level STEM Skills 
(http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-77-high-level-
stem-skills.pdf) 

http://info.scival.com/UserFiles/mapping_research_excellence.pdf
http://www.stic-csti.ca/eic/site/stic-csti.nsf/vwapj/StateOfTheNation2012-may16-eng.pdf/$file/StateOfTheNation2012-may16-eng.pdf
http://www.stic-csti.ca/eic/site/stic-csti.nsf/vwapj/StateOfTheNation2012-may16-eng.pdf/$file/StateOfTheNation2012-may16-eng.pdf
http://www.chiefscientist.gov.au/wp-content/uploads/OCS_Health_of_Australian_Science_LOWRES1.pdf
http://www.chiefscientist.gov.au/wp-content/uploads/OCS_Health_of_Australian_Science_LOWRES1.pdf
http://www.kva.se/Documents/Vetenskap_samhallet/Forskningspolitik/2012/akademirapport_breakthrough_research_121209.pdf
http://www.kva.se/Documents/Vetenskap_samhallet/Forskningspolitik/2012/akademirapport_breakthrough_research_121209.pdf
http://www.heacademy.ac.uk/assets/documents/postgraduate/PRES_2013_UK_report.pdf
http://www.biginnovationcentre.com/Publications/40/Public-Consultation-Collaborate-to-Innovate
http://www.biginnovationcentre.com/Publications/40/Public-Consultation-Collaborate-to-Innovate
http://www.biginnovationcentre.com/Assets/Docs/Reports/Disrupted%20Innovation%20-%20Financing%20small%20innovative%20firms%20FINAL.pdf
http://www.biginnovationcentre.com/Assets/Docs/Reports/Disrupted%20Innovation%20-%20Financing%20small%20innovative%20firms%20FINAL.pdf
http://www.biginnovationcentre.com/Assets/Docs/Reports/Policy%20briefings/Big%20Innovation%20Centre%20Spending%20Review%20Headlines.pdf
http://www.biginnovationcentre.com/Assets/Docs/Reports/Policy%20briefings/Big%20Innovation%20Centre%20Spending%20Review%20Headlines.pdf
http://www.biginnovationcentre.com/Assets/Docs/Triple%20Helix/Triple_Helix_Conference_Provocation.pdf
http://www.biginnovationcentre.com/Assets/Docs/Triple%20Helix/Triple_Helix_Conference_Provocation.pdf
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-77-high-level-stem-skills.pdf
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-77-high-level-stem-skills.pdf


 Insights from international benchmarking of the UK science and innovation system 

161 

Bound, Kirsten, Saunders, Tom, Wilsdon, James, and, Adams, Jonathan, Oct. 2013, 
China’s Absorptive State: Research, Innovation and the Prospects for China-UK 
Collaboration          
(http://www.nesta.org.uk/sites/default/files/chinas_absorptive_state_0.pdf) 

Bulli, Sandra, 2008, Business Innovation Investment in the UK 
(http://dera.ioe.ac.uk/8754/1/DIUS-RR-08-13%20(2).pdf) 

Canada’s New Government, 2007, Mobilizing Science and Technology to Canada’s 
Advantage 
(http://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/SandTstrategy.pdf/%24file/SandTstrategy.pdf) 

Canada’s New Government, 2009, Mobilizing Science and Technology to Canada’s 
Advantage: Progress Report 
(http://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/STProgressReport2009.pdf/%24file/STProgress
Report2009.pdf) 

CBI, Nov. 2011, Future Champions: Unlocking Growth in the UK’s Medium-Sized 
Businesses (http://www.cbi.org.uk/media/1196347/cbi_future_champs_a5summary.pdf)  

Coccia, Mario, 2009, What is the Optimal Rate of R&D Investment to Maximise 
Productivity Growth? 
(http://www.sciencedirect.com/science/article/pii/S0040162508000383)  

Commission of Experts for Research and Innovation, 2013, Research, Innovation and 
Technological Performance in Germany – Report 2013 
(http://econstor.eu/bitstream/10419/83518/1/766853977.pdf) 

Connell, David, 2006, Secrets of the World’s Largest Seed Capital Fund: How the United 
States Government Uses its Small Business Innovation Research (SBIR) Programme and 
Procurement Budgets to Support Small Technology Firms 
(http://www.cbr.cam.ac.uk/pdf/SBIR%20Full%20Report.pdf) 

Corrado, Caro, Haskel, Jonathan, Joan-Lasinio, Cecilia, and Iommi, Massimiliano, 2012, 
Intangible Capital and Economic Growth: Measurement Methods and Comparative Results 
(http://www.INTAN-Invest.net) 

Council of Canadian Academies, Sept. 2012, Report of the Expert Panel on the State of 
Science and Technology in Canada 
(http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and
%20news%20releases/sandt_ii/rif_st_en_final.pdf)   

Cour des Comptes, Jun. 2013, Le Financement Public de la Recherche, un Enjeu National 
(http://www.dgdr.cnrs.fr/daj/archiv-
actus/2013/juin13/Docs/rapport_thematique_financement_public_recherche.pdf) 

 Cour des Comptes, Jul. 2013, L’évolution et les Conditions de Maîtrise du Crédit d’impôt 
en Faveur de la Recherche    
 http://www.ccomptes.fr/Publications/Publications/L-evolution-et-les-conditions-de-maitrise-
du-credit-d-impot-en-faveur-de-la-recherche) 

Crafts, Nicholas, Jun. 2012, Creating Competitive Advantage: Policy Lessons from History  

http://www.nesta.org.uk/sites/default/files/chinas_absorptive_state_0.pdf
http://dera.ioe.ac.uk/8754/1/DIUS-RR-08-13%20(2).pdf)
http://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/SandTstrategy.pdf/%24file/SandTstrategy.pdf
http://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/STProgressReport2009.pdf/%24file/STProgressReport2009.pdf
http://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/STProgressReport2009.pdf/%24file/STProgressReport2009.pdf
http://www.cbi.org.uk/media/1196347/cbi_future_champs_a5summary.pdf
http://www.sciencedirect.com/science/article/pii/S0040162508000383
http://econstor.eu/bitstream/10419/83518/1/766853977.pdf
http://www.cbr.cam.ac.uk/pdf/SBIR%20Full%20Report.pdf
http://www.intan-invest.net/
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/sandt_ii/rif_st_en_final.pdf
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/sandt_ii/rif_st_en_final.pdf
http://www.dgdr.cnrs.fr/daj/archiv-actus/2013/juin13/Docs/rapport_thematique_financement_public_recherche.pdf
http://www.dgdr.cnrs.fr/daj/archiv-actus/2013/juin13/Docs/rapport_thematique_financement_public_recherche.pdf
http://www.ccomptes.fr/Publications/Publications/L-evolution-et-les-conditions-de-maitrise-du-credit-d-impot-en-faveur-de-la-recherche
http://www.ccomptes.fr/Publications/Publications/L-evolution-et-les-conditions-de-maitrise-du-credit-d-impot-en-faveur-de-la-recherche


 Annex J: References 

162 

(http://www2.warwick.ac.uk/fac/soc/economics/research/centres/cage/research/papers/91.
2012_crafts.pdf)  

Cunningham, Paul, Georghiou, Luke, Nedeva, Maria, et al, 2009, Strengths, Weaknesses 
and Opportunities for the UK’s Science and Engineering Base 
(https://www.escholar.manchester.ac.uk/uk-ac-man-scw:5b689)  

Department for Business Innovation and Skills, Mar. 2011, BIS Research Paper No. 31 - 
STEM graduates in non-STEM jobs: Executive Summary 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/32378/11-
770-stem-graduates-in-non-stem-jobs-executive-summary.pdf)  

Department for Business Innovation and Skills, Dec. 2011, BIS Economics Paper No.15 - 
Innovation and Research Strategy for Growth 
(http://www.bis.gov.uk/assets/BISCore/innovation/docs/E/11-1386-economics-innovation-
and-research-strategy-for-growth.pdf) 

Department for Business Innovation and Skills, Sept. 2012, BIS Economics Paper No. 18 
– Industrial Strategy: UK Sector Analysis 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-
1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf 

Department for Business Innovation and Skills, Oct. 2012, BIS Economics Paper No. 19 – 
Benchmarking UK Competitiveness in the Global Economy 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-
1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf) 

Department for Business Innovation and Skills, Nov. 2012, Annual Innovation Report 2012 
- Innovation, Research and Growth 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34805/12-
p188-annual-innovation-report-2012.pdf)  

Department for Business Innovation and Skills, May 2013, First Findings from the UK 
Innovation Survey 2011: Science and Innovation Analysis 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200078/12-
P106A-UKIS_2011First_findings_Apr13.pdf) 

Department for Business, Innovation and Skills, Jun. 2013, Leverage from Public Funding 
of Science and Research: Analysis of How Public Funding of Science and Research 
Leverages Investment from Private, Charity and International Sources 
(http://www.rcuk.ac.uk/documents/documents/LeverageReport.pdf) 

Department for Business Innovation and Skills, Sept. 2013, Using Industrial Strategy to 
help the UK economy and business compete and grow 
(https://www.gov.uk/government/policies/using-industrial-strategy-to-help-the-uk-economy-
and-business-compete-and-grow)  

Department for Business Innovation and Skills, Oct. 2013, Encouraging a British Invention 
Revolution: Sir Andrew Witty’s Review of Universities and Growth 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-
13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf) 

http://www2.warwick.ac.uk/fac/soc/economics/research/centres/cage/research/papers/91.2012_crafts.pdf
http://www2.warwick.ac.uk/fac/soc/economics/research/centres/cage/research/papers/91.2012_crafts.pdf
https://www.escholar.manchester.ac.uk/uk-ac-man-scw:5b689
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/32378/11-770-stem-graduates-in-non-stem-jobs-executive-summary.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/32378/11-770-stem-graduates-in-non-stem-jobs-executive-summary.pdf
http://www.bis.gov.uk/assets/BISCore/innovation/docs/E/11-1386-economics-innovation-and-research-strategy-for-growth.pdf
http://www.bis.gov.uk/assets/BISCore/innovation/docs/E/11-1386-economics-innovation-and-research-strategy-for-growth.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34647/12-1207-benchmarking-uk-competitiveness-in-the-global-economy.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34805/12-p188-annual-innovation-report-2012.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/34805/12-p188-annual-innovation-report-2012.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200078/12-P106A-UKIS_2011First_findings_Apr13.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200078/12-P106A-UKIS_2011First_findings_Apr13.pdf
http://www.rcuk.ac.uk/documents/documents/LeverageReport.pdf
https://www.gov.uk/government/policies/using-industrial-strategy-to-help-the-uk-economy-and-business-compete-and-grow
https://www.gov.uk/government/policies/using-industrial-strategy-to-help-the-uk-economy-and-business-compete-and-grow
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf


 Insights from international benchmarking of the UK science and innovation system 

163 

Department for Business Innovation and Skills, Nov. 2013, Professor John Perkins’ 
Review of Engineering Skills 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-
13-1269-professor-john-perkins-review-of-engineering-skills.pdf) 

Department for Business, Innovation and Skills, Dec. 2013, SMEs: The Key Enablers of 
Business Success and the Economic Rationale for Government Intervention 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266304/bis-
13-1320-smes-key-enablers-of-business-success.pdf) 

Eaton, Jonathan, Kortum, Samuel, Aug. 1999, International Technology Diffusion: Theory 
and Measurement  
(http://www.nber.org/papers/w4931) 

Elsevier, Dec. 2013, International Comparative Performance of the UK Research Base – 
2013  
 (https://www.gov.uk/government/publications/performance-of-the-uk-research-base-
international-comparison-2013) 

Engineering and Physical Sciences Research Council, Mar. 2011, A Review of 
International Approaches to Manufacturing Research 
(http://www.ifm.eng.cam.ac.uk/uploads/Resources/Reports/2011int_man_research.pdf) 

European Commission, 2009, Overview of International Science, Technology and 
Innovation Cooperation between Member States and Countries outside the EU and the 
Development of a Future Monitoring Mechanism 
(http://ec.europa.eu/research/iscp/pdf/study_cooperation_countries_outside_the_eu.pdf) 

European Commission, 2010, Special Barometer 340: Science and Technology Report 
(http://ec.europa.eu/public_opinion/archives/ebs/ebs_340_en.pdf) 

European Commission, 2011, Innovation Union Competitiveness Report 2011 
(http://ec.europa.eu/research/innovation-union/pdf/competitiveness-report/2011/part_1.pdf)  

European Commission, 2013, Innovation Union Scoreboard 2013 
(http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-
scoreboard/index_en.htm) 

European Commission, 2013, Research and Innovation Performance in EU Member 
States and Associated Countries 
 (http://ec.europa.eu/research/innovation-union/pdf/state-of-the-
union/2012/innovation_union_progress_at_country_level_2013.pdf)  

European Investment Fund, 2014, Risk Sharing Instrument for Innovative Research 
orientated SMEs & Small Mid-Caps 
(http://www.eif.org/what_we_do/guarantees/RSI/index.htm)  

Falk, Martin, 27 Jun. 2005, What Drives Business R&D Intensity across OECD Countries? 
DRUID Summer Conference, Copenhagen 
(http://www2.druid.dk/conferences/viewpaper.php?id=2730&cf=18)  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-13-1269-professor-john-perkins-review-of-engineering-skills.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-13-1269-professor-john-perkins-review-of-engineering-skills.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266304/bis-13-1320-smes-key-enablers-of-business-success.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266304/bis-13-1320-smes-key-enablers-of-business-success.pdf
http://www.nber.org/papers/w4931
https://www.gov.uk/government/publications/performance-of-the-uk-research-base-international-comparison-2013
https://www.gov.uk/government/publications/performance-of-the-uk-research-base-international-comparison-2013
http://www.ifm.eng.cam.ac.uk/uploads/Resources/Reports/2011int_man_research.pdf
http://ec.europa.eu/research/iscp/pdf/study_cooperation_countries_outside_the_eu.pdf
http://ec.europa.eu/public_opinion/archives/ebs/ebs_340_en.pdf
http://ec.europa.eu/research/innovation-union/pdf/competitiveness-report/2011/part_1.pdf
http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/index_en.htm
http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/index_en.htm
http://ec.europa.eu/research/innovation-union/pdf/state-of-the-union/2012/innovation_union_progress_at_country_level_2013.pdf
http://ec.europa.eu/research/innovation-union/pdf/state-of-the-union/2012/innovation_union_progress_at_country_level_2013.pdf
http://www.eif.org/what_we_do/guarantees/RSI/index.htm
http://www2.druid.dk/conferences/viewpaper.php?id=2730&cf=18


 Annex J: References 

164 

Federal Ministry of Education and Research, 2012, Federal Report on Research and 
Innovation 2012   
(http://www.bmbf.de/pub/bufi_2012_en_abstract.pdf) 

Goodridge, Peter, Haskel, Jonathan, and Wallis, Gavin, Jul. 2012, UK Innovation Index: 
Productivity and Growth in UK Industries 
(http://www.nesta.org.uk/sites/default/files/uk_innovation_index_productivity_and_growth_i
n_uk_industries.pdf)  

Griffith, Rachel, 2000, How Important is Business R&D for Economic Growth and Should 
the Government Subsidise it?   
(http://discovery.ucl.ac.uk/14922/1/14922.pdf) 

Griffith, Racel, Redding, Stephen, Van Reenen, John, 2003, R&D and Absorptive 
Capacity: Theory and Empirical Evidence 
(http://www.princeton.edu/~reddings/pubpapers/ScanJournal2003.pdf)  

Griffith, Rachel, Redding, Stephen, Van Reenen, John, Nov. 2004, Mapping the Two 
Faces of R&D: Productivity Growth in a Panel of OECD Industries 
(http://www.princeton.edu/~reddings/pubpapers/TwoFacesRESTAT2004.pdf) 

Guellec, Dominique, Van Pottelsberghe De La Potterie, Bruno, 2001, R&D and 
Productivity Growth: Panel Data Analysis of 16 OECD Countries 
(http://www.oecd.org/economy/growth/1958639.pdf)  

Guellec, Dominique, Van Pottelsberghe De La Potterie, Bruno, 2004, From R&D to 
Productivity Growth: Do the Institutional Settings and the Source of Funds of R&D Matter? 
(https://dipot.ulb.ac.be/dspace/bitstream/2013/53898/1/RePEc_sol_wpaper_04-010.pdf)  

Hausmann, Ricardo, and Hidalgo, César, et al, 2013, The Atlas of Economic Complexity 
(http://www.hks.harvard.edu/centers/cid/publications/featured-books/atlas)  

HM Treasury, Jul. 2004, Science & Innovation Investment Framework 2004-2014 
(http://www.hm-
treasury.gov.uk/spending_review/spend_sr04/associated_documents/spending_sr04_scie
nce.cfm) 

Home Office, Feb. 2013, The Migrant Journey: Research Report 69 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/143930/hor
r69-report.pdf)  

House of Lords, Jul. 2012, Science and Technology Committee – Second Report: Higher 
Education in Science, Technology, Engineering and Mathematics (STEM) subjects 
(http://www.publications.parliament.uk/pa/ld201213/ldselect/ldsctech/37/3702.htm)  

Hughes, Alan, 2012, Intervene or Stand Back - What Should be the Industrial Strategy for 
the UK? 
  (http://www.foundation.org.uk/events/pdf/20121114_Hughes.pdf) 

Hughes, Alan, Martin, Ben, Aug. 2012, Enhancing Impact: The Value of Public Sector R&D 
(http://www.cbr.cam.ac.uk/pdf/Impact%20Report%20-%20webversion.pdf) 

http://www.bmbf.de/pub/bufi_2012_en_abstract.pdf
http://www.nesta.org.uk/sites/default/files/uk_innovation_index_productivity_and_growth_in_uk_industries.pdf
http://www.nesta.org.uk/sites/default/files/uk_innovation_index_productivity_and_growth_in_uk_industries.pdf
http://discovery.ucl.ac.uk/14922/1/14922.pdf
http://www.princeton.edu/%7Ereddings/pubpapers/ScanJournal2003.pdf
http://www.princeton.edu/%7Ereddings/pubpapers/TwoFacesRESTAT2004.pdf
http://www.oecd.org/economy/growth/1958639.pdf
https://dipot.ulb.ac.be/dspace/bitstream/2013/53898/1/RePEc_sol_wpaper_04-010.pdf
http://www.hks.harvard.edu/centers/cid/publications/featured-books/atlas
http://www.hm-treasury.gov.uk/spending_review/spend_sr04/associated_documents/spending_sr04_science.cfm
http://www.hm-treasury.gov.uk/spending_review/spend_sr04/associated_documents/spending_sr04_science.cfm
http://www.hm-treasury.gov.uk/spending_review/spend_sr04/associated_documents/spending_sr04_science.cfm
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/143930/horr69-report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/143930/horr69-report.pdf
http://www.publications.parliament.uk/pa/ld201213/ldselect/ldsctech/37/3702.htm
http://www.foundation.org.uk/events/pdf/20121114_Hughes.pdf
http://www.cbr.cam.ac.uk/pdf/Impact%20Report%20-%20webversion.pdf


 Insights from international benchmarking of the UK science and innovation system 

165 

INSEAD, WIPO, Johnson Cornell University, 2013, The Global Innovation Index 2013: The 
Local Dynamics of Innovation  
(http://www.globalinnovationindex.org/content.aspx?page=gii-full-report-2013#pdfopener) 

Jones, Richard, Oct. 2013, SPERI Paper No.6 – The UK’s Innovation Deficit and How to 
Repair It (http://speri.dept.shef.ac.uk/wp-content/uploads/2013/10/SPERI-Paper-No.6-The-
UKs-Innovation-Deficit-and-How-to-Repair-it-PDF-1131KB.pdf) 

Kelly, Dr Scott, 2013, Defining Skills Needs: The Role of Recognition of Technician Status, 
Gatsby Foundation 
http://www.gatsby.org.uk/~/media/Files/Education/Defining%20Skills%20Need%20%20Th
e%20Role%20of%20Recognition%20of%20Technician%20Status.ashx) 

Lähteenmäki-Smith, Kaisa, Halme, Kimmo, Lemola, Tarmo, et al, 2013, License to Shok? 
External Evaluation of the Strategic Centres for Science, Technology and Innovation 
(http://www.tekes.fi/Julkaisut/Licence_to_SHOK.pdf) 

Lord Young, May 2013, Growing Your Business: A Report on Growing Micro Businesses 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/198165/gro
wing-your-business-lord-young.pdf) 

Main, Dr. Sarah, Jun. 2013, Leverage from Public Funding of Science and Research: 
Analysis of How Public Funding of Science and Research Leverages Investment from 
Private, Charity and International Sources 
(http://www.rcuk.ac.uk/documents/documents/LeverageReport.pdf)  

Mancusi, Maria Luisa, 2004, International Spillovers and Absorptive Capacity: A Cross-
Country, Cross-Sector Analysis based on European Patents and Citations 
(http://eprints.lse.ac.uk/6737/1/International_Spillovers_and_Absorptive_Capacity_A_cros
s-country%2C_cross-sector_analysis_based_on_European_patents_and_citations.pdf)  

Mazzucato, Mariana, 2013, The Entrepreneurial State: Debunking Public vs. Private 
Sector Myths  
(http://marianamazzucato.com/projects/entrepreneurial-state/)  

McKinsey and Company, 2013, Innovation Matters- Reviving the Growth Engine 
(http://www.mckinsey.com/~/media/mckinsey%20offices/united%20kingdom/pdfs/innovatio
n%20matters%20v8_mckinsey%20branded.ashx) 

McKinsey Global Institute, Dec. 2012, Investing in Growth: Europe’s Next Challenge 
(http://www.mckinsey.com/~/media/McKinsey/dotcom/Insights%20and%20pubs/MGI/Rese
arch/Productivity%20Competitiveness%20and%20Growth/European%20Investment/MGI_
Europe_Investing_Full_report_Dec2012.ashx)  

Ministry of Education and Culture, Finland, 2013, Evaluation of the Academy of Finland 
(http://www.minedu.fi/export/sites/default/OPM/Julkaisut/2013/liitteet/okm14.pdf?lang=en)  

NIESR, Dec. 2011, Mid-sized Businesses in Finland, France, Germany, Sweden and the 
UK – General Statistics  
(https://www.gov.uk/government/publications/mid-sized-businesses-international-
comparisons) 

http://www.globalinnovationindex.org/content.aspx?page=gii-full-report-2013#pdfopener
http://speri.dept.shef.ac.uk/wp-content/uploads/2013/10/SPERI-Paper-No.6-The-UKs-Innovation-Deficit-and-How-to-Repair-it-PDF-1131KB.pdf
http://speri.dept.shef.ac.uk/wp-content/uploads/2013/10/SPERI-Paper-No.6-The-UKs-Innovation-Deficit-and-How-to-Repair-it-PDF-1131KB.pdf
http://www.gatsby.org.uk/%7E/media/Files/Education/Defining%20Skills%20Need%20%20The%20Role%20of%20Recognition%20of%20Technician%20Status.ashx
http://www.gatsby.org.uk/%7E/media/Files/Education/Defining%20Skills%20Need%20%20The%20Role%20of%20Recognition%20of%20Technician%20Status.ashx
http://www.tekes.fi/Julkaisut/Licence_to_SHOK.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/198165/growing-your-business-lord-young.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/198165/growing-your-business-lord-young.pdf
http://www.rcuk.ac.uk/documents/documents/LeverageReport.pdf
http://eprints.lse.ac.uk/6737/1/International_Spillovers_and_Absorptive_Capacity_A_cross-country%2C_cross-sector_analysis_based_on_European_patents_and_citations.pdf
http://eprints.lse.ac.uk/6737/1/International_Spillovers_and_Absorptive_Capacity_A_cross-country%2C_cross-sector_analysis_based_on_European_patents_and_citations.pdf
http://marianamazzucato.com/projects/entrepreneurial-state/
http://www.mckinsey.com/%7E/media/mckinsey%20offices/united%20kingdom/pdfs/innovation%20matters%20v8_mckinsey%20branded.ashx
http://www.mckinsey.com/%7E/media/mckinsey%20offices/united%20kingdom/pdfs/innovation%20matters%20v8_mckinsey%20branded.ashx
http://www.mckinsey.com/%7E/media/McKinsey/dotcom/Insights%20and%20pubs/MGI/Research/Productivity%20Competitiveness%20and%20Growth/European%20Investment/MGI_Europe_Investing_Full_report_Dec2012.ashx
http://www.mckinsey.com/%7E/media/McKinsey/dotcom/Insights%20and%20pubs/MGI/Research/Productivity%20Competitiveness%20and%20Growth/European%20Investment/MGI_Europe_Investing_Full_report_Dec2012.ashx
http://www.mckinsey.com/%7E/media/McKinsey/dotcom/Insights%20and%20pubs/MGI/Research/Productivity%20Competitiveness%20and%20Growth/European%20Investment/MGI_Europe_Investing_Full_report_Dec2012.ashx
http://www.minedu.fi/export/sites/default/OPM/Julkaisut/2013/liitteet/okm14.pdf?lang=en
https://www.gov.uk/government/publications/mid-sized-businesses-international-comparisons
https://www.gov.uk/government/publications/mid-sized-businesses-international-comparisons


 Annex J: References 

166 

OECD, Dec. 2002, Frascati Manual 2002: Proposed Standard Practice for Surveys on 
Research and Experimental Development   
(http://www.oecd-ilibrary.org/science-and-technology/frascati-manual-
2002_9789264199040-en) 

OECD, 2005, Oslo Manual: The Measurement of Scientific and technological Activities – 
Proposed Guidelines for Collecting and Interpreting Technological Innovation Data 
(http://www.oecd.org/sti/inno/2367580.pdf) 

OECD, 2012, OECD Science, Technology and Industry Outlook 2012  
(http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-
2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-
02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/
sti_outlook-2012-
en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&
mimeType=application/pdf) 

OECD, 2013, OECD Science, Technology and Industry Scoreboard 2013  
(http://www.oecd-ilibrary.org/science-and-technology/oecd-science-technology-and-
industry-scoreboard-2013_sti_scoreboard-2013-en) 

OECD, Oct. 2013, Supporting Investment in Knowledge Capital, Growth and Innovation 
(http://www.oecd-ilibrary.org/industry-and-services/supporting-investment-in-knowledge-
capital-growth-and-innovation_9789264193307-en)  

Perkins, Prof. John, Nov. 2013, Professor John Perkins’ Review of Engineering Skills 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-
13-1269-professor-john-perkins-review-of-engineering-skills.pdf) 

Salter, Ammon, and Martin, Ben, 2001, The Economic Benefits of Publicly Funded Basic 
Research: a Critical Review 
(http://in3.dem.ist.utl.pt/master/stpolicy03/temas/tema6_1a.pdf)  

Sena, Vania, Hart, Mark, and Bonner, Karen, 2013, Innovation and UK High-Growth Firms,  
(http://www.nesta.org.uk/sites/default/files/innovation_and_uk_high-growth_firms.pdf) 

Senor, Dan, and Singer, Saul, 2009, Start-Up Nation: The Story of Israel’s Economic 
Miracle  
(http://startupnationbook.com/) 

Scott, John, 1984, Firm versus Industry Variability in R&D Intensity  
(http://www.nber.org/chapters/c10051.pdf)  

Smith, Keith, 2001, Comparing Economic Performance in the Presence of Diversity  
(http://spp.oxfordjournals.org/content/40/4/504.full.pdf+html) 

Sousa, Sonia, Jul. 2013, Lessons Learnt From a Public-Private Big Data Hackathon 
(http://www.biginnovationcentre.com/Assets/Docs/Reports/Hackday%20Lessons%20Lear
nt_final.pdf) 

SPRU, 2007, The Benefits from Publicly Funded Research 
(https://www.sussex.ac.uk/webteam/gateway/file.php?name=sewp161.pdf&site=25) 

http://www.oecd-ilibrary.org/science-and-technology/frascati-manual-2002_9789264199040-en
http://www.oecd-ilibrary.org/science-and-technology/frascati-manual-2002_9789264199040-en
http://www.oecd.org/sti/inno/2367580.pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/oecd-science-technology-and-industry-outlook-2012_5k9h0w8jjphj.pdf;jsessionid=43ug8f3p6shq8.x-oecd-live-02?contentType=/ns/OECDBook,/ns/Book,/ns/StatisticalPublication&itemId=/content/book/sti_outlook-2012-en&containerItemId=/content/serial/19991428&accessItemIds=/content/serial/20747179,&mimeType=application/pdf
http://www.oecd-ilibrary.org/science-and-technology/oecd-science-technology-and-industry-scoreboard-2013_sti_scoreboard-2013-en
http://www.oecd-ilibrary.org/science-and-technology/oecd-science-technology-and-industry-scoreboard-2013_sti_scoreboard-2013-en
http://www.oecd-ilibrary.org/industry-and-services/supporting-investment-in-knowledge-capital-growth-and-innovation_9789264193307-en
http://www.oecd-ilibrary.org/industry-and-services/supporting-investment-in-knowledge-capital-growth-and-innovation_9789264193307-en
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-13-1269-professor-john-perkins-review-of-engineering-skills.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254885/bis-13-1269-professor-john-perkins-review-of-engineering-skills.pdf
http://in3.dem.ist.utl.pt/master/stpolicy03/temas/tema6_1a.pdf
http://www.nesta.org.uk/sites/default/files/innovation_and_uk_high-growth_firms.pdf
http://startupnationbook.com/
http://www.nber.org/chapters/c10051.pdf
http://spp.oxfordjournals.org/content/40/4/504.full.pdf+html
http://www.biginnovationcentre.com/Assets/Docs/Reports/Hackday%20Lessons%20Learnt_final.pdf
http://www.biginnovationcentre.com/Assets/Docs/Reports/Hackday%20Lessons%20Learnt_final.pdf
https://www.sussex.ac.uk/webteam/gateway/file.php?name=sewp161.pdf&site=25


 Insights from international benchmarking of the UK science and innovation system 

167 

The Economist, Jan. 2014, “The Future of Jobs” 
(http://www.economist.com/news/briefing/21594264-previous-technological-innovation-
has-always-delivered-more-long-run-employment-not-less) 

The Expert Panel on the State of Science and Technology in Canada, 2012, The State of 
Science and Technology in Canada, 2012 
(http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and
%20news%20releases/SandT_II/StateofST2012_fullreportEN.pdf) 

The Research and Innovation Council of Finland, 2011, Research and Innovation Policy 
Guidelines for 2011-2015 
(http://www.minedu.fi/export/sites/default/OPM/Tiede/tutkimus-
_ja_innovaationeuvosto/julkaisut/liitteet/Review2011-2015.pdf) 

The Times Higher Education, World University Rankings 
(http://www.timeshighereducation.co.uk/world-university-rankings/2013-14/world-ranking) 

UKCES, Jul. 2012, Sector Skills Insights: Digital & Creative 
(http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-49-digital.pdf)  

UKIRC, 2011, Growing Value: Business-University Collaboration for the 21st Century 
(http://ukirc.ac.uk/knowledgeexchange/reports/article/?objid=8094) 

Van Der Veen, Geert, Arnold, Erik, Boekholt, et al, 2012, Evaluation of Tekes Final Report    
(http://www.tem.fi/files/33176/TEMjul_22_2012_web.pdf) 

Veugelers, Reinhilde, Aiginger, Karl, Breznitz, Dan, et al, 2009, Evaluation of the Finnish 
National Innovation System – Full Report  
(http://www.tem.fi/files/24929/InnoEvalFi_FULL_Report_28_Oct_2009.pdf) 

Vitae, 2013, What do Researchers do? Early Career Progress of Doctoral Graduates  
(http://www.vitae.ac.uk/CMS/files/upload/What-do-researchers-do-Early-career-
progression-2013.pdf)  

Wessner, Charles, and Wolff, Alan, 2012, Rising to the Challenge: US Innovation Policy 
for Global Economy  
(http://www.nap.edu/catalog.php?record_id=13386) 

Westmore, Ben, 2013, R&D, Patenting and Growth: The Role of Public Policy  
(http://www.oecd-ilibrary.org/economics/r-d-patenting-and-growth_5k46h2rfb4f3-
en;jsessionid=3i6q1t62k97hf.x-oecd-live-01)  

Willetts, David, 24 Jan. 2013, Eight Great Technologies, Policy Exchange, London 
(https://www.gov.uk/government/speeches/eight-great-technologies)    

Witty, Sir Andrew, Oct. 2013, Encouraging a British Invention Revolution: Sir Andrew 
Witty’s Review of Universities and Growth 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-
13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf) 

 

http://www.economist.com/news/briefing/21594264-previous-technological-innovation-has-always-delivered-more-long-run-employment-not-less
http://www.economist.com/news/briefing/21594264-previous-technological-innovation-has-always-delivered-more-long-run-employment-not-less
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/SandT_II/StateofST2012_fullreportEN.pdf
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/SandT_II/StateofST2012_fullreportEN.pdf
http://www.minedu.fi/export/sites/default/OPM/Tiede/tutkimus-_ja_innovaationeuvosto/julkaisut/liitteet/Review2011-2015.pdf
http://www.minedu.fi/export/sites/default/OPM/Tiede/tutkimus-_ja_innovaationeuvosto/julkaisut/liitteet/Review2011-2015.pdf
http://www.timeshighereducation.co.uk/world-university-rankings/2013-14/world-ranking
http://www.ukces.org.uk/assets/ukces/docs/publications/evidence-report-49-digital.pdf
http://ukirc.ac.uk/knowledgeexchange/reports/article/?objid=8094
http://www.tem.fi/files/33176/TEMjul_22_2012_web.pdf
http://www.tem.fi/files/24929/InnoEvalFi_FULL_Report_28_Oct_2009.pdf
http://www.vitae.ac.uk/CMS/files/upload/What-do-researchers-do-Early-career-progression-2013.pdf
http://www.vitae.ac.uk/CMS/files/upload/What-do-researchers-do-Early-career-progression-2013.pdf
http://www.nap.edu/catalog.php?record_id=13386
http://www.oecd-ilibrary.org/economics/r-d-patenting-and-growth_5k46h2rfb4f3-en;jsessionid=3i6q1t62k97hf.x-oecd-live-01
http://www.oecd-ilibrary.org/economics/r-d-patenting-and-growth_5k46h2rfb4f3-en;jsessionid=3i6q1t62k97hf.x-oecd-live-01
https://www.gov.uk/government/speeches/eight-great-technologies
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/249720/bis-13-1241-encouraging-a-british-invention-revolution-andrew-witty-review-R1.pdf


 Annex J: References 

168 

World Bank, 2014, Doing Business 2014: Understanding Regulations for Small and 
Medium-Size Enterprises 
(http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-
Reports/English/DB14-Full-Report.pdf)  

World Economic Forum, 2013, The Global Competitiveness Report 2012-13 
(http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf) 

World Economic Forum, 2013, The Human Capital Report 
(http://www3.weforum.org/docs/WEF_HumanCapitalReport_2013.pdf)  

 

Through the document a number of datasets have been used, which are 
referenced below: 

 

 Eurostat (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/) 
 Global Entrepreneurship Monitor (http://www.gemconsortium.org/) 
 IMD (http://www.imd.org/news/World-Competitiveness-2013.cfm) 
 International Monetary Fund (http://www.imf.org/external/data.htm) 
 OECD Statistics (http://stats.oecd.org/) 
 Office for National Statistics (http://www.ons.gov.uk/) 
 UNESCO (http://en.unesco.org/) 
 World Intellectual Property Organization 

(http://www.wipo.int/ipstats/en/statistics/patents/) 
 

 

 

http://www.doingbusiness.org/%7E/media/GIAWB/Doing%20Business/Documents/Annual-Reports/English/DB14-Full-Report.pdf
http://www.doingbusiness.org/%7E/media/GIAWB/Doing%20Business/Documents/Annual-Reports/English/DB14-Full-Report.pdf
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf
http://www3.weforum.org/docs/WEF_HumanCapitalReport_2013.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/
http://www.gemconsortium.org/
http://www.imd.org/news/World-Competitiveness-2013.cfm
http://www.imf.org/external/data.htm
http://stats.oecd.org/
http://www.ons.gov.uk/
http://en.unesco.org/
http://www.wipo.int/ipstats/en/statistics/patents/


 

 

© Crown copyright 2012 

You may re-use this information (not including logos) free of charge in any format or medium, under the terms of the 
Open Government Licence. Visit www.nationalarchives.gov.uk/doc/open-government-licence, write to the 
Information Policy Team, The National Archives, Kew, London TW9 4DU, or email: 
psi@nationalarchives.gsi.gov.uk. 

This publication is also available on our website at www.bis.gov.uk  

Any enquiries regarding this publication should be sent to: 

Department for Business, Innovation and Skills 
1 Victoria Street 
London SW1H 0ET 
Tel: 020 7215 5000 
 
If you require this publication in an alternative format, email enquiries@bis.gsi.gov.uk, or call 020 7215 5000. 
 
URN BIS/14/544AN 
 

http://www.nationalarchives.gov.uk/doc/open-government-licence/
mailto:psi@nationalarchives.gsi.gov.uk
http://www.bis.gov.uk/
mailto:enquiries@bis.gsi.gov.uk

	Contents
	Annex A: Mapping the science and innovation system
	The UK’s science and innovation system is complex and non-linear

	Annex B: Identifying appropriate indicators
	Annex C: Indicators on the UK’s comparative performance 
	Money indicators
	Talent indicators
	T1: Literacy proficiency among adults (mean score)
	T2: Numeracy proficiency among adults (mean score)
	T3: Proficiency in problem solving in technology-rich environments among adults
	T4: Percentage of population that has attained tertiary education
	Definition: The population that has attained tertiary education, as a percentage of 25-64 year olds
	T5: Percentage of students earning first university degrees in science and engineering
	T6: International students as a percentage of total tertiary enrolment rate
	Definition: Doctorate holders in the working age population, per thousand population aged 25-64, 2009
	 T8: Researchers per thousand employed
	T10: Firms’ leadership and management capabilities

	Knowledge assets indicators
	K1: Share of 1% most highly cited papers
	K2: Patent application per million of population
	K3: Academic/corporate co-authored publications
	K4: Quality of scientific research institutions

	Structures and incentives indicators
	S1: Attractiveness to researchers and scientists
	S2: Intellectual property protection
	S3: Cluster development
	S4: Government procurement of advanced technology products
	S5: SME collaboration with Higher Education institutions 
	S6: International collaboration on innovation by firms

	Broader environment indicators
	E1: Ease of doing business
	E2: Total early-stage entrepreneurial activity (TEA)
	E3: Intensity of local competition
	E4: Firm-level technology absorption (2013-2014)
	E5: Quality of demand conditions
	E6: Interest in science and technology

	Innovation outputs indicators
	O1: Labour productivity
	O2: Sales of new to market and new to firm innovations as percentage of turnover
	O3: Economic complexity index
	O4: Knowledge-intensive services exports as a percentage total service exports
	O5: Technology balance of payments: surplus as percentage of GDP (Gross Domestic Product)
	O6: SMEs introducing product or process innovations as percentage of SMEs (Small and Medium-Sized Enterprises)
	O7: SMEs introducing marketing or organisational innovations as percentage of SMEs (Small and Medium-Sized Enterprises)


	Annex D: The importance of money to the science and innovation system
	Annex E: Summary data on comparator countries’ expenditure on science and innovation
	Annex F: Methodological note on total R&D and innovation spend estimation
	Annex G: Comparator country case studies 
	Annex H: Abbreviations
	Annex I: Acknowledgements
	Annex J: References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


