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are too complex to be harnessed. In such cases, SME project 
participants consist largely of companies set up by researchers or 
spin-offs. These SMEs are highly R&D intensive and build their 
skills almost exclusively on the technology developed by the 
project. This means that the objective of disseminating 
technological information cannot be met because of the low level of 
SME involvement.  
Procedures for obtaining public funding are considered too 
complex by private sector players. Evaluations highlight the need 
for public sector players (governments, regional and local 
authorities) to ensure that the procedures required to gain 
subsidies are better co-ordinated and simplified. “Call for 
project” style procedures are appreciated as they put the various 
projects in competition, which works to the advantage of the most 
coherent projects. The drawback is that the process is deemed to 
be too lengthy and holds back the launch of the R&D phase. 
The policies adopted have fallen short of expectations in terms of 
the attractiveness of foreign companies and the international profile 
of the clusters. The policies are focussed primarily on national 
players. This limits the scope for international co-operation with 
research centres or companies that have yet to establish 
themselves in the geographical base of the cluster.
The evaluations show that cases where partnerships have failed to 
work are largely due to insufficient thematic clarity.  In Denmark, 
the approach of giving priority to the largest economic groupings 
(mega-clusters) has been abandoned in favour of an approach 
more highly geared to consortia. 
Analysis of Scandinavia’s track record in terms of clusters makes it 
possible to identify the key economic effects. Firstly, an increase in 
three-tier partnerships, enhancing an economy’s capacity to 
produce industrial innovation. Secondly, easier dissemination and 
assimilation of advanced technology in companies with activities 
related to those of the clusters. It is therefore possible to use 
competitiveness clusters to help fill the shortcomings of France’s 
national innovation system in terms of co-operation and 
technological dissemination. 

Competitiveness clusters are well adapted to France’s 
weaknesses in terms of innovation

FRANCE IS HANDICAPPED BY ITS TECHNOLOGICAL ENVIRONMENT 

Growth Competitiveness 
Index 

Technology 
index 

(50% of the 
index) 

Public 
Institutions 

index 
(25% of the 

index) 

Macro-
economic 

environment 
(25% of the 

index) 
RANK
(2005) 

Country Score Rank Score Rank Score Rank Score 

1 Finland 5.94 2 6.02 6 6.19 4 5.52 
2 USA 5.81 1 6.19 18 5.77 23 5.07 
3 Sweden 5.65 4 5.78 17 5.32 12 5.24 
4 Denmark 5.65 5 5.30 2 6.35 3 5.64 
… … … … … … … … … 
12 Japan 5.18 8 5.24 14 5.84 42 4.40 
… … … … … … … … … 
15 Germany 5.10 16 4.78 8 6.04 28 4.81 
… … … … … … … … … 
29 Spain 4.80 27 4.21 36 5.13 24 5.07 
30 France 4.78 24 4.26 20 5.72 27 4.90 
… … … … … … … … … 
47 Italy 4.21 44 3.68 46 4.70 47 4.26 

Source: World Economic Forum. 

As highlighted in the report of the Council of Economic Analysis 
entitled “Education and Growth” (AGHION and COHEN, 2004), 
France has been at a “technological cross-roads” since the late 
70s. This means that France can no longer content itself with 
imitating technology that is already on the market, but must 
produce its own innovations to improve its productivity. France 

must therefore take an active part in the latest technological 
developments by stimulating the capacity of economic agents to 
achieve and apply technological progress. The problem is that 
France is currently finding it difficult to assimilate new technologies 
(ICT, biotechnology, etc.) into its production systems. The 
technology sub-component of the World Economic Forum ratings 
thus places France 30% behind Finland (which ranks no. 1), 
though France’s rating in terms of the other two major sub-
components is only 10% lower. 
In terms of innovation, the European Commission places France in 
12th position, which is just in line with the EU-15 average. The 
2005 European Innovation Scoreboard picks out a group of leaders 
(Sweden, Switzerland, Finland, Denmark and Germany), the 
composite index (Summary Innovation Index - SII) of which is 20% 
higher than the EU-15 average. The SII composite index, which 
provides greater detail on the ratings, takes five innovation aspects 
into account: education and training, funding of innovation, 
innovative company potential, the economic weight of innovation 
and intellectual property. The heavy Scandinavian weighting is 
symptomatic of the strong focus on technological innovation in 
these countries since the early 90s. 
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Source: European Commission - EIS 2005

FRANCE LAGS BEHIND IN TERMS OF INNOVATION

According to EIS findings for 2005, the fact that France is lagging 
behind in terms of innovation can be largely attributed to the small 
number of innovative companies, the non-existence of public-
private partnerships and low R&D productivity with respect to 
innovation that can be used by industry.
Inadequate potential for innovation 
The French economy stands out by the low percentage of 
companies that carry out industrial R&D. According to a European 
Commission survey (CIS-3), the percentage of companies that 
implement R&D programmes, on a permanent or temporary basis, 
for the purposes of developing product or production process 
innovations can be estimated at 20% in France vs. more than 25% 
in Sweden, 28% in Denmark and 32% in Finland. 
Whilst the proportion of innovative manufacturing companies 
remains broadly in line with that of the group of leaders, as far as 
large and medium-sized companies are concerned, innovation is 
extremely low in the case of French companies with less than 50 
employees.  66% of these companies state that they do not carry 
out innovation research, compared with less than 60% in Sweden 
and in Finland. Furthermore, only 29% of these companies actually 
implement R&D programmes (vs. 35% in Sweden and 38% in 
Finland). The remaining 71% just convert or recycle innovations 
made by other companies to adapt their production processes or 
products without carrying out their own research projects. 
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The level of private funding for spending on innovation is highly 
inadequate in France. Between 1991 and 2001, the R&D 
expenditure of French companies as a percentage of GDP rose 
from 1.01% to 1.21% (the Lisbon target is for 2% of GDP in 2010). 
Taking French manufacturing industry as a whole, growth in R&D 
spending by companies is estimated at 3.2% p.a. over the period 
1993 - 2002, vs. more than 6.4% in Sweden and over 10% in 
Denmark and in Finland. The differential is largely attributable to 
the high and medium-high technology sectors which account for 
more than 60% of R&D in Scandinavia, compared with 53% in 
France.
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Source: OCDE, STI Scoreboard 2005

CONTRIBUTIONS OF KEY SECTORS TO LABOUR
PRODUCTIVITY GROWTH (EXCL. AGRIBUSINESS)

ICT manufactures and services
Financial intermediation
Wholesale and retail trade; hotels and restaurants
Other high and medium-high tech. industries
Labour productivity growth

Total expenditure on innovation contributed 0.3 percentage points 
p.a. to growth over the period 1994 - 2002 in France vs.  
1.3 percentage points in Finland, 1.7 percentage points in Sweden 
and 1.8 percentage points in Denmark. Productivity gains achieved 
in the manufacturing industry over the period 1993 - 2003 were 
running at 0.6% p.a. in France vs. 1% in Finland and 1.3% in 
Sweden. 
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CONTRIBUTION TO THE GROWTH OF
INVESTMENT IN KNOWLEDGE

R&D Software
Higher education Total change

TECHNOLOGICAL PROFILE OF THE MANUFACTURING INDUSTRY 
France Denmark Finland Sweden 

VA, as a % of total VA in 2000 
High technology 

Medium-high technology 
Medium-low technology 

Low technology 

2.9
4.5
4.1
4.8

2.3
3.9
3.4
6.6

6.4
5.0
5.4
9.3

3.4
6.9
4.1
6.6

Annual average export growth rate (1994 -2003), in % 
High technology 

High and medium-high 
technologies 

Manufacturing industry (Total) 

6.9
5.8

4.9

9.0
7.2

4.8

12.9
8.9

6.3

7.4
6.7

5.7
Source: OECD, Science, Technologies and Industry Scoreboard 2005.

As a result of the lack of potential for innovation, the level of 
specialisation in the high and medium-high technology sectors is 
reduced. The value added produced by these two sectors 
accounted for 7.4% of the total figure for 2003 in France, compared 
with more than 10% in Sweden and Finland. Even though the 
percentage of exports in the high and medium-high technology 
sectors is slightly higher in France than in Scandinavia (64% vs. 
53%), the annual average growth rate for the period 1994 - 2003 is 
considerably lower (i.e. 5.8%).
France is lagging behind in terms of research partnerships  
A research partnership consists of bringing together, on a basis 
that can vary, the three key economic agents in terms of research: 
the State, companies and higher education.  
Public funding of corporate R&D is high in France (10.3% of the 
total cost of projects in 2002 vs. 7.3% in the EU-15), which is 
indicative of the high level of involvement of the public sector in 
corporate sector research. Partnerships take the form of state-
controlled defence contracts or strategic programmes. The 
government’s budget is consequently focussed on a few key 
sectors (nuclear, aerospace and arms).
According to the OECD, in 2001, government contracts accounted 
for 30% of R&D spending in the aerospace sector and less than 
1% in the pharmaceutical, chemical and land-based transport 
industries. All in all, the aerospace industry receives almost 50% of 
the funds set aside for government defence-related R&D contracts 
and major programmes and the electronics sector accounts for a 
third. In France, therefore, co-operation between the State and 
industry is limited to strategic sectors.
Public research capacity (higher education and public research 
institutes) is severely underexploited by companies. The 
percentage of public research (universities, the CNRS and EPIC 
research centres, etc.) funded by the private sector only represents 
4.6% of total public R&D, which is below the average for OECD 
and EU-15 countries.  This can be largely attributed to the under-
funding of universities by the corporate sector. The lack of co-
operation between industrial and public research is acting as a 
major brake on innovation. 

PRIVATE FUNDING OF PUBLIC RESEARCH 
 Public institutions Higher education 

Percentage of R&D expenditure funded by industry, as a % of the sector total  
 1991 2001 1991 2001 

Germany 
France 

Denmark 
Sweden 
Finland 

1.3
4.8
3.6
4.8
11.2

2.3
6.3
7.5
1.6
15.2

7.0
4.2
1.6
5.2
3.6

12.2
3.1
3.0
5.5
6.7

Source : OECD  Science, Technology and Industry Outlook 2004. 

To compound the situation, the involvement of innovative French 
companies in joint research projects is insufficient. Only 9.3% of 
innovative SMEs in France have stated that they have co-operated 
with other companies on research projects over the period 
1998/2000 (source: CIS-3), which is well below the levels reported 
in Finland (20%), Denmark (15.7%) and Sweden (13.4%). In 
France, only 8.9% of companies co-operated in international 
projects, compared with over 10% in Scandinavian countries. 
The low level of partnerships is not offset by higher dissemination 
of technological information. Access to sources of information 
provided by higher education establishments is in fact only 
considered important by 5.9% of manufacturing industry 
companies. A mere 30% of companies in this sector have recourse 
to external sources of technological information. 
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Research is not sufficiently productive 
There is a strong correlation (R2 = 98%) between the number of 
triadic patents (patent applications filed with US, European and 
Japanese intellectual property agencies) and R&D spending 
financed by industry. France is admittedly still well placed, with an 
average global ranking of no. 4 for the period 1991/2001, but its 
position in terms of R&D productivity has been steadily 
deteriorating. The rate of return, with respect to innovation, of 
corporate sector R&D spending can be measured via a ratio 
comparing the number of triadic patents with industrial R&D 
spending expressed in dollars and adjusted for PPP. This ratio has 
held stable in France since the early 90s: it increased by a meagre 
3% between 1991 and 2001, compared with a 36% increase for the 
EU-15 as a whole (the ratio surged by 67% in Germany and by 
60% in the United Kingdom). 
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Ratio of triadic patent families to industry-financed R&D

Source: OCDE, Science, Technologies and Industry Scoreboard 2005

R&D PRODUCTIVITY IS INSUFFICIENT

France Japon
Germany United Kingdom
Italy EU15

The publication of the European Commission’s national patent 
indicators attests to the low productivity of French research. 
Relative to the national population, patent applications filed with 
the European Patent Office (EPO) in 2002 were running in France 
at half the levels seen in countries included in the group of leaders 
for innovation. 

UE15FinlandSwedenGermanyFrance
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Source: OCDE

PATENT FILINGS LEAVE MUCH TO BE DESIRED

1991 2001

In 2001, France was below the EU-15 average, in terms of the 
number of triadic patents per million inhabitants, with only half the 
score achieved by Sweden, Finland and Germany. 

Funding should be focussed on high and medium-high 
technologies
The announcement of the results of the call for projects aroused 
severe criticism: the number of clusters was deemed to be 
excessive. Initial plans were for only 15 clusters, with total funding 
of EUR 750m, i.e. approximately EUR 17m per cluster p.a.  
Despite the fact that the total budget has been increased to EUR 

1.5bn, annual average funding per cluster has plunged to EUR 
7.5m. The government had nonetheless made provision for 
specific funding terms for clusters with an international dimension.  
State intervention in the form of subsidies and special tax 
concessions is aimed at encouraging businesses to innovate and 
invest in R&D, on the basis that public authorities will help them to 
shoulder the costs of innovation. With this objective in view, it 
would be appropriate for the entities responsible for granting state 
subsidies to evaluate the funding requirements of the clusters 
according to the target market, the type of spending envisaged and 
the anticipated returns at an individual and collective level. 
Allocation of public funds “on an equal basis” is consequently not 
the most appropriate solution. 
At this stage, it is impossible to evaluate the requirements of each 
individual cluster, largely due to the lack of detailed monographs 
and quantitative data. The table below provides an indication of the 
industries among the 18 sectors comprising at least one 
competitiveness cluster that ought to take priority in terms of public 
funding.

INNOVATION CAPACITY INDICATORS BY SECTOR

Sector concerned ISI* R&D intensity **  Rate of return 
on R&D*** 

 2005 2000 2000 
Electronics/communication 0.61 33.2 1.10

Pharmaceutical industry 0.63 26.3 0.95
Aerospace 0.59 32.5 0.33

Scientific instruments  0.66 16.5 0.96

Chemicals (excl. Pharm. Ind.) 0.63 7.1 6.27

Electrical machinery 0.57 6.8 0.97 
Automobile industry 0.58 13.8 0.71
Railway equipment 0.59 6.6 8.37

Machinery & equipment n.e.c. 0.55 5.3 2.36
Refined oil products and 

nuclear combustibles Nd 2.4 1.42 

Plastic & rubber products 0.54 5.1 0.93 
Naval construction Nd 1.9 33.47

Processed metal goods 0.39 1.4 2.19
Mineral products (excl. Met.). 0.47 2.4 1.93 

Agribusiness and food 0.43 1.2 1.24 
Textiles and clothing 0.38 1.0 0.90 

Construction Nd 0.2 Nd 
Wood 0.4 0.3 Nd 

Sources: Eurostat, OECD, European Commission. 
*Innovation Sector Index: this index is calculated on indicators measuring the weight of partnerships in the 
sector, the use of qualified human resources and the latest technology, the generation of patents or products 
using innovative technology. 
** Company R&D expenditure as a % of sector value added  
***(the ratio obtained by expressing the number of patent applications filed by the sector, as a % of the total, 
over  R&D spending of companies in the sector, as a % of total company spending on R&D)x100. 
The grey-tinted sections indicate the top 5 sectors for each of the indicators identified.

According to the ISI Index, high technology sectors are by far the 
most productive in terms of innovation (which is quite logical). 
However, the automotive, railway and chemical (excluding 
pharmaceuticals) industries are also well placed with respect to 
available indicators. The low returns on R&D in the high technology 
sector draw attention to the fact that product development in these 
industries is highly capital-intensive. Moreover, a number of 
medium-low and low technology sector activities are distinctly ill 
placed: agribusiness and food, wood and textiles. 
The Innovation Sector Scoreboard provides a comparison between 
sector-specific innovation capacity across Europe. Finland is 
clearly in the lead in terms of its industrial strengths: in the 16 
industrial sectors covered by the index, it ranks among the 
European top three 11 times, 7 of which as leader. In contrast, 
France only ranks among the top three 3 times and never as 
leader. The best-performing sectors in France are transport 
equipment, the automobile industry and electrical machinery and
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