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EXECUTIVE SUMMARY 

MAIN FINDINGS OF THIS REPORT: 

 Although the weight of manufacturing in the EU economy is decreasing in favour of 

services, manufacturing is increasingly seen as a pivotal sector. However, critical mass 

in the form of a minimum production base is needed. Industrial policy supporting 

innovation and external competitiveness can play a role to reverse the declining trend. 

 To this end, EU industrial policy needs to steer structural change towards higher 

productivity in manufacturing and better positioning of EU enterprises in the global 

value chain based on comparative advantages in knowledge and technology intensive 

products and services. 

 This is a must and a challenge for two reasons. First, the EU is lagging behind in 

productivity gains relative to emerging industrial powerhouses and some of its major 

competitors. The EU-US productivity gap, for instance, is growing wider again after 

years of narrowing. It is linked to a production efficiency gap caused by regulations, 

lower investment in ICT and intangible assets. In some sectors there is also a 

‘commercialisation of research gap’ between the EU and the US. Policies targeting not 

only creation of new technologies, but also knowledge diffusion through measures to 

stimulate the supply of skills on the one hand, and demand for R&D on the other can 

help bridge such gaps. 

 Second, structural change is slow, path-dependent and needs to build on existing 

strengths, but can be stimulated by having the right institutional framework in place, 

covering education, research, technology and innovation policies but focusing also on 

the general quality of governance. 

 On the positive side, the report documents that the existing strengths of EU 

manufacturing are substantial. The revealed comparative advantage of EU 

manufacturing is linked to complex and high-quality product segments. By gradually 

increasing the complexity of their products, EU manufacturing industries managed to 

maintain their competitive position in 2009 compared with 1995. Moreover, EU 

manufactured exports have less embedded foreign value added than exports by third 

countries such as China, South Korea, Japan and USA. 

 The EU is a major producer of new knowledge in key enabling technologies. Its 

products based on industrial biotechnology or advanced materials have higher 

technology content than competing North American or East Asian products. Apart 

from advanced manufacturing technologies, EU products based on key enabling 

technologies are mature and need to compete on price. Adding more innovative and 

complex products to the product portfolio will help manufacturers move up the value 

chain. 

THE COMPETITIVE PERFORMANCE OF EU MANUFACTURING 

This year’s edition of the European Competitiveness Report uses a number of traditional and 

advanced indicators of industrial competitiveness to provide insights into the strengths and 

weaknesses of EU manufacturing and draw implications for EU industrial policy. It shows 

that the EU has comparative advantages in most manufacturing sectors (15 out of 23) 
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accounting for about three quarters of EU manufacturing output. They include vital high-tech 

and medium-high-tech sectors such as pharmaceuticals, chemicals, vehicles, machinery, and 

other transport equipment (which includes aerospace). 

EU MANUFACTURING VALUE CHAINS CAN SUPPLY HIGH-TECH 

INTERMEDIATES FROM THE HOME MARKET 

Furthermore, the report evaluates industrial competitiveness by looking at trade in value 

added to analyse the place of EU manufacturing in the global supply chains. The domestic 

and foreign content of a country's exports provide information on whether that country 

develops or merely assembles high-technology products. Analysis of manufacturing exports 

from China, the EU, Japan, South Korea and the US from 1995 to 2009 shows that foreign 

value added embedded in EU manufacturing exports – the part of value added coming from 

inputs imported from other parts of the world – is lower than for other countries. Conversely, 

EU added value in the exports of emerging industrial powerhouses increased more than that 

from other parts of the world. Between 1995 and 2009, when Chinese exports increased 

dramatically, EU industries managed to increase their value added content in Chinese 

manufacturing exports more than industries from other parts of the world. Japanese, South 

Korean and US value added content shares of Chinese manufacturing gross exports decreased 

during the same period. Summing up, the report finds that the EU has a higher share of 

domestic content of exports than established and emerging industrial competitors, while at the 

same time has a higher share of its intermediates in other countries' exports. This is evidence 

of a strong industrial base which allows EU enterprises to source most of their high-tech 

inputs (goods and services) domestically, while also supplying them to the rest of the world. 

EU MANUFACTURING EXPORTS HAVE HIGHER DEGREE OF COMPLEXITY 

A further evidence of the industrial strengths of the EU is the analysis of the sophistication 

(knowledge intensity) of EU exports of products with comparative advantages. This is an 

advanced indicator of non-cost competitiveness which shows that manufacturing industries in 

the EU have a higher degree of complexity. The report documents that EU exports have 

preserved their advantages thanks to developing sophisticated, knowledge-intensive products 

to address the cost advantages of emerging industrial powers. By gradually increasing the 

complexity of their products from 1995 to 2010, EU manufacturing industries managed to 

maintain their competitive position. By contrast, products from BRIC countries (Brazil, 

Russia, India, China) underwent major changes in the same period – goods produced by firms 

in wood industries, radio, TV and communication equipment industries, medical, precision 

and optical instruments industries, and furniture industries in BRIC countries have 

considerably improved in terms of their average complexity – but the majority of industries in 

BRIC countries still produce less complex products than EU industries. As a consequence, in 

2010 the EU exported around 67% of products with revealed comparative advantage, while 

China had comparative advantage in 54% of its exports, the US in 43% of its products, and 

Japan in 24%. 

A ROLE FOR INDUSTRIAL POLICY 

The report however documents trends and developments which call for urgent and well-

targeted industrial policy measures to build on the identified strengths and upgrade the 

competitiveness of EU manufacturing. 

Of the 15 sectors with comparative advantages mentioned above, about two-thirds are in the 

low-tech and medium-low tech manufacturing groups. On a positive note though, even in 

those sectors EU competitiveness is based on high-end innovative products. 
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In the high-tech sectors, the EU has comparative advantages in pharmaceuticals but lags 

behind in computers, electronics and optical products, while in the medium-high tech 

industries its comparative advantages are lower than in the US and Japan. China and other 

emerging industrial powerhouses are also quickly gaining ground in the international 

competition in the knowledge-intensive sectors, successfully upgrading their exports from 

assembly to developing high-tech products and knowledge-intensive services. 

With a view to identifying the drivers of non-cost competitiveness, the report looks at 

indicators of skills and investment in physical capital and intangibles to draw the relevant 

policy implications for guiding EU manufacturing to knowledge-based productivity gains. 

US private spending on R&D (as a share of GDP) is almost 1.5 times that of the EU (2.7% in 

the US; 1.85% in the EU). A sector breakdown indicates that this is not a result of differences 

in industrial structures or US specialisation in knowledge-intensive sectors, but due to an 

overall underperformance of EU sectors in terms of R&D investment across all sectors. The 

output of research is new products, new technologies, new materials and processes. A rough 

indicator of this output is patents. The report documents that in a number of high and 

medium-high technology industries (such as pharmaceuticals, optical equipment, electrical 

equipment, medical and surgical equipment, telecom and office equipment, radio and TV and 

accumulators and batteries), the EU is lagging behind in terms of patenting. As the RCA 

(revealed comparative advantage) indicators show, EU export performance depends crucially 

on some of these sectors. It may be hard to preserve current EU comparative advantages in 

these industries if the EU loses its technology lead (as indicated by patent data). Another 

problem is that the transmission of research results from the laboratory to the market which 

seems to be more difficult in the EU than for its major competitors. 

The implications for EU industrial policy of its export complexity is that targeting only high-

tech sectors might be less rewarding than increasing the share of knowledge-intensive 

products in all tradable sectors, including medium-low tech and medium-high tech sectors. 

Moreover, some of the labour-intensive sectors with lower knowledge intensities may be 

better suited to tackle the EU's unemployment challenges than the high-tech sectors. About 

40% of EU manufacturing employment is in low-tech sectors. Therefore the policy priority 

attached to key enabling technologies which lead to new materials and products in all 

manufacturing sectors has a strong potential to upgrade EU competitiveness not only in the 

high-tech sectors but also in the traditional industries. 

LONG-TERM DYNAMICS OF STRUCTURAL CHANGE 

Almost all countries follow a broadly similar pattern of structural change. As economic 

development gets under way, the share of agriculture in national employment and value added 

falls, and there is a rapid increase in the share of manufacturing and services. The resource 

reallocation process associated with structural change shifts economic activities from 

agriculture to industry and services. 

DRIVERS AND IMPACT OF STRUCTURAL CHANGE 

There are two central, possibly complementary, theories of the observed patterns of structural 

change. The first, supply-side, explanation highlights the differential patterns of technical 

change between sectors. Here, structural change can be viewed as a consequence of 

differential productivity growth rates across agriculture, industry and services, where 

technological progress is the main driving mechanism behind productivity growth. The 

second, demand-side, theory relates structural change to different income elasticities of 

demand between products and services of different sectors. These different elasticities provide 

a sorting mechanism on the development of sectors. 
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The increasing contribution of the service industry, at the expense of manufacturing, can also 

be partly explained by an increasing service content of manufacturing final output. This 

content reflects the total value of the services required for the development, production and 

marketing of a modern manufacturing product. The service content of manufacturing has been 

growing in the EU and elsewhere in the world.  Currently about a third of the price of a 

manufacturing product in the EU is associated with integral services. Whilst manufacturing 

products too are used for producing services, the manufacturing content of services produced 

in the EU is only around 10 per cent. 

The gradual rise in services and reduction in the manufacturing share of valued added do not 

mean that manufacturing can be ignored. It is still seen as a pivotal, though heterogeneous, 

sector with important production and demand linkages that play a significant role in the 

process of economic development. 

The analysis in Chapter 2 confirms that the structural change across economies produces more 

diverse country profiles in manufacturing sectors than in services sectors. Wider tradability of 

manufactured goods leads to more variability. 

Analysis also confirms that structural change is gradual and path dependent based on the 

specific capacities and capabilities of individual economies, which are important determinants 

of sector growth. 

Structural change can generate both positive and negative contributions to aggregate 

productivity growth. On average, structural change appears to have only a weak impact on 

aggregate growth over short time periods. 

THE ROLE OF INSTITUTIONS IN STRUCTURAL CHANGE 

Institutions can positively affect structural change in a number of ways. For example, 

differences in the patterns of technology diffusion are considered to account for a sizable part 

of the divergence in incomes between rich and poor countries. Educational attainment can 

also be linked to product specialization patterns, with a positive correlation between high 

knowledge intensity and product complexity. Microeconomic evidence also suggests that 

credit market imperfections are important sources of differences in productivity across 

countries. Market frictions can also hinder structural change due to the existence of 

regulations and administrative burdens that inhibit the reallocation of resources across sectors 

and firms. Many factors can be identified such as certain types of taxes, labour market 

regulation, size-dependent policies or trade barriers in addition to regulations and costs of 

doing business in the formal sector. 

STRUCTURAL CHANGE: POLICY IMPLICATIONS 

Structural change is thus dependent on progressive policies and institutions that allow an 

efficient allocation of resources within economies. Policies and institutions that hinder such 

reallocation are a source of inefficiency and impede economic development.  Policies to foster 

structural adjustments should be conceived in a broad way and span such different areas such 

as education policies, research, technology, and innovation policies, but also focus on the 

general quality of governance. 

International trade is an important determinant of the development of sectoral shares in 

countries. The successful catch-up stories of Germany in 19th century, and Japan and South 

Korea in the 20th century, cannot be explained without taking into account international trade, 

comparative advantage in tradable goods and specific competencies and capabilities in the 

production of new and high-value added products. Here it is important to acknowledge that 

structural change that shapes economic development of countries is highly path-dependent 
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and cumulative. Any change is rooted in present knowledge bases and constrained by existing 

specialisation patterns. Complementary capabilities need to be built up. Thus policies to 

support structural change should always start by taking into account the existing production 

structures of countries and regions, as well as the knowledge base of supporting institutions. 

Countries seeking to shift their industrial production up the technology ladder are likely to 

also need to increase and improve non-government services, such as education and business 

services. 

The centrality of institutions and policies in the process of structural change leads to a view 

that the general quality of institutions is important to structural change. Policies that foster 

structural adjustments should therefore be conceived in a broad way and cover such different 

areas as education, research, technology and innovation policies, while also focusing on the 

general quality of governance.  

DIFFERENCES IN PRODUCTIVITY GROWTH BETWEEN THE EU AND THE US: 

EVIDENCE FROM A GROWTH ACCOUNTING ANALYSIS 

In the late 1990s and early 2000s, the US productivity lead resulted from a first mover 

advantage in ICT as is illustrated by the relevant growth accounting analysis. The EU 

experience reveals that movements in Total Factor Productivity (TFP) have followed US 

productivity developments, but with a time lag.  

Prior to the financial and economic crisis of 2007-2008, the debate on the European 

productivity slowdown focused on the slower adoption of new technology as the main reason 

behind the EU’s relative productivity under-performance. Moreover, industry-based studies 

revealed that the US productivity advantage was found in a few market services sectors, 

mainly trade, finance and business services.  

The initial hypothesis was that the EU was lagging behind the US merely in the adoption of 

ICT but would eventually benefit from the same productivity gains.  Chapter 3 reveals that 

high investments alone are not sufficient to boost economic growth and to guarantee a better 

productivity performance.  

The EU is not only still lagging behind the US, but the productivity growth gap has recently 

increased. 

THE CHANGES IN THE EU-US PRODUCTIVITY GAP FROM A SECTORAL 

PERSPECTIVE 

The European failure to match the US acceleration in output and productivity between 1995 

and 2004 has largely been attributed to developments in market services. The analysis reveals 

that the sector which contributed most to amplify the US productivity advantage was 

wholesale and retail trade, due to its strong productivity performance and its relatively large 

share in the economy. Other service sectors with sizeable contributions included professional, 

scientific, technical, administrative and support services, plus finance and insurance activities.  

Throughout the period 2004-2007, two factors contributed to the reduction of the EU-US 

productivity gap, the acceleration of productivity in most EU manufacturing industries, and a 

robust performance of many EU services sectors.  

In the US wholesale and retail sector, labour productivity slowed significantly between 2004 

and 2007 compared to the exceptional performance observed in the previous period. On the 

other hand, the EU performance in the same sector improved substantially, reaching 3% 

productivity growth, nearly double the rate achieved in previous periods. In most EU services, 

labour productivity improved, particularly in professional, scientific, technical activities, and 

community, social and personal services. Overall, between 2004 and 2007, those sectors that 
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contributed to narrowing the EU productivity gap relative to the US were the same ones 

which had caused EU productivity to stagnate in the previous decade.  

During the financial crisis (2007-2010), labour productivity stalled in the EU, while in the US 

it continued to improve. The majority of manufacturing sectors in the EU experienced a fall in 

productivity levels, probably reflecting a higher exposure to global demand fluctuations than 

the services sectors. Manufacturing productivity as a whole, decreased by more than 1% 

annually, with chemicals down by more than 4%. In the US, manufacturing productivity grew 

by over 4% a year during 2007-2010. One of the few sectors to experience a worsening in 

productivity levels was chemicals.  The majority of services activities though, experienced 

robust growth, particularly telecommunications, finance, insurance, IT and information 

services.  

The sectors where the US productivity advantage increased are electrical and optical 

equipment and the majority of manufacturing sectors, as well as construction, and 

telecommunications. On the other hand, service sectors such as financial activities, business 

services, accommodation, food and some public services are among the EU sectors that 

helped narrow the gap during the most recent years.  In the EU manufacturing sector, TFP 

was the main driver of the output growth up to 2007 but it was also the main cause of the 

declining productivity thereafter. In services, the picture is more heterogeneous. In the US, 

substantial TFP gains explain the productivity acceleration relative to the EU in the late 

1990s.   The finance and insurance sector in the US also experienced considerable ICT-driven 

productivity growth in the late 1990s and early 2000s. 

TFP improvements in the EU wholesale and retail sector took place with some years’ delay 

and contributed to closing the gap in the period just prior to the financial crisis. Since the 

crisis, the EU finance and insurance sector has also shown a considerably better performance 

than in the US. 

THE ROLE OF KNOWLEDGE TRANSFER, ABSORPTIVE CAPACITY AND 

INSTITUTIONS FOR PRODUCTIVITY GROWTH 

In the EU, too little has been invested in the skills and organisational changes necessary to 

reap the benefits of ICT technologies. Lower investments in intangible assets (R&D, human 

capital, etc.) are likely to explain a portion of the US-EU  productivity gap as these factors 

affect a country’s absorptive capacity, i.e. its ability to take advantage of technology 

developed elsewhere (international technology transfers). Given that the bulk of technological 

innovations is concentrated in a few leading countries, improvements in the absorptive 

capacity will be needed in order to assimilate foreign technologies. 

DETERMINING THE EU-US EFFICIENCY GAP  

Understanding why industries vary in their ability to use resources effectively, and identifying 

suitable policies to improve efficiency performance, requires the analysis to look into factors 

that cause industries to lose productivity and hence widen efficiency gaps.  

The empirical results show that ICT plays a key role in reducing inefficiencies in the use of 

resources. In addition, more upstream regulation significantly increases the efficiency gap. In 

other words, administrative restrictions imposed on service market competition have 

widespread negative effects on production efficiency. 

These results provide strong support for the hypothesis that a more competitive business 

environment reduces the efficiency gap. More flexible product market regulations, largely 

concentrated in key service-providing industries, are likely to raise efficiency levels across the 
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whole economy. Regulatory changes in the labour market should also be tailored to restore 

the necessary balance between regular and temporary workers.  

A few market service sectors were the main cause of the EU productivity disadvantage 

compared to the US during the emergence of ICT technologies (in the late 1990s). However, 

in the years leading up to the financial crisis, the EU experienced strong ICT-related labour 

productivity growth in these sectors, mirroring earlier developments in the US, and thereby 

reaching the US productivity levels. Since the crisis, the EU-US productivity gap has widened 

again.  

Chapter 3 examines two main channels for raising productivity growth potential and closing 

the gap with the technology leaders. The first is the role of absorptive capacity and 

knowledge-base (intangible) assets (R&D and human capital) in activating international 

technology transfers. This mechanism has been found in the literature to be highly conducive 

to TFP growth through spillovers. However, its growth-enhancing effect is heterogeneous; the 

ability to accommodate the inflow of new technological knowledge by re-allocating factors or 

expanding new product lines is required.  

The second channel is via production efficiency as a possible factor behind the widening 

productivity gaps between the EU and the US. There is evidence that technical efficiency is 

significantly higher in countries with less restrictive product market regulations or 

employment protection laws. Investments in ICT assets, on the other hand, help in reducing 

the gap with the most efficient country and/or industry. 

Intangible assets (e.g. R&D, human capital, organizational change, etc.) are important sources 

of TFP growth and sustained long-run competitiveness.  In this context, initiatives which 

stimulate investments in these areas may be particularly useful.  

Similar measures may also be put in place to increase the number of qualified staff per firm. 

These measures could facilitate the hiring of highly qualified workers or promote workforce 

training. Other policies could be directed towards enhancing inputs such as ICT which can 

assist in the reorganisation of production. Specific ICT applications, such as enterprise 

software systems, increase productivity at firm level. These measures would also be viable for 

smaller firms which do not always have the necessary financial and human resources to 

undertake R&D activities and for that reason, seek alternative ways of increasing their 

competitiveness. 

As regards the key role of financial resources on productivity performance, policies which 

increase access to finance for SMEs are needed. The above measures should be conceived and 

applied within an appropriate regulatory framework that will safeguard the stability of market 

regulation and facilitate the reduction of productivity and efficiency gaps. 

A ‘MANUFACTURING IMPERATIVE’ IN THE EU — DECLINING 

MANUFACTURING SHARES OF VALUE-ADDED AND EMPLOYMENT 

There are at least two well-documented reasons for the declining share of manufacturing 

value-added in GDP.  

Firstly, the higher productivity growth in manufacturing implies that in the longer term prices 

of manufactures will decline relative to services, leading to a lower share of manufactures in 

value-added in nominal terms. Therefore, a declining value-added share of the manufacturing 

sector per se is not a reason for concern, but rather the logical consequence of a European 

manufacturing sector that is constantly becoming more efficient. 

Secondly, demand structures characterised by low price elasticities of demand and high 

income elasticities for some services like education, tourism, health and cultural activities 
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change the composition of demand as income increases. These elasticity differentials 

(discussed above in the context of structural change) compound the effect of the declining 

relative importance of manufacturing in value-added terms. 

These two factors driving the downward trend of a manufacturing sector in relative terms can 

be countered by increased external competitiveness of the manufacturing sector and industrial 

policies working towards this end, as set out in Chapter 4. 

ARGUMENTS FOR THE MANUFACTURING IMPERATIVE 

Fears have been raised that the declining manufacturing share of GDP entails loss of 

manufacturing capabilities which, once lost, are hard to recover. Manufacturing capabilities 

specific to particular industries – even if they are low-technology industries – may at a later 

stage become important inputs for fast-growing new products. 

There are at least three arguments for a ‘critical size’ of the manufacturing base:  

 Manufacturing still accounts for a major part of the innovation effort in advanced 

economies and this translates into above-average contributions to overall productivity 

growth and thus to real income growth.  

 There are very important ‘backward linkages’ from manufacturing to services which 

provide important inputs for manufacturing (in particular business services). 

Manufacturing has a ‘carrier function’ for services which might otherwise be considered 

to have limited tradability. This operates through international competitive pressure and 

has an added stimulus effect for innovation and qualitative upgrading for service 

activities. Another linkage is increased ‘product bundling’ of production and service 

activities in advanced manufacturing activities. 

 Lastly, and related to the first argument, is the higher productivity growth in 

manufacturing which is important because the sector of origin of productivity growth 

may not be the sector which benefits most from the productivity growth. 

THE EXTERNAL COMPETITIVENESS OF EU MANUFACTURING 

There are also structural changes within the manufacturing sector, as explained in Chapter 2 

above. These go in the direction of a mild but persistent shift towards more technology-

intensive industries (chemicals, machinery, electrical equipment and transport equipment) 

which also tend to be less labour-intensive.  

This mild trend towards advanced manufacturing industries reflects international 

specialisation patterns of EU Member States because in general technology-intensive 

industries offer more possibilities for building comparative advantages by product 

differentiation and quality aspects. At the same time, low-technology-intensive industries still 

accounted for almost 40% of EU manufacturing employment in 2009. 

Traditionally, EU manufacturing has faced competition in more technology-intensive 

segments from producers in Japan, Korea or the US. However, over time competition from 

producers in BRIC countries is gradually changing and increasing.  

Given the structural upgrading in emerging economies, competitive pressures from these 

countries are not limited to low-technology-intensive industries but are also felt in advanced 

manufacturing industries. Brazil, India and China all increased considerably their market 

shares in global value added exports of manufactures over a period of 15 years. It is especially 

the outstanding performance of Chinese producers, whose market share quadrupled between 

1995 and 2011, which drove this change. 
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All in all, EU manufacturing seems to have managed to defend its positions on world markets. 

In general, the EU manufacturing sector is seen as rather well-diversified. Over time, the EU 

manufacturing sector has succeeded in upgrading product quality by engaging in R&D&I.  

The challenge is more demanding for low-tech and medium-low-tech industries for which this 

may require a higher degree of specialisation and entering or creating niche markets. Existing 

evidence suggests that many European firms follow such a ‘premium strategy’ within their 

respective industry. European firms typically operate in the top quality segments.  

R&D in manufacturing is key to maintaining or expanding market shares for knowledge-

intensive goods. It is therefore worrying that EU manufacturing has a lower R&D intensity 

per firm than the US and Japan. The R&D intensity in seven EU Member States, for which 

data are available, is only 62% of that of the United States.  

R&D and innovation are not the sole ingredients for a highly productive and internationally 

competitive manufacturing sector. In order to differentiate products and charge higher price-

cost mark-ups, manufacturing firms depend increasingly on sophisticated services inputs.  

The ever tighter inter-linkages between the manufacturing sector and the increasingly 

dominant services sector in the EU economy work in two ways:  

 Increased use of services inputs and services embedded in manufacturing products can 

increase the EU manufacturing sector’s competitiveness 

 Through this increased interdependence, manufacturing can increase the tradability of 

services.  

INDUSTRIAL POLICY AND THE EXTERNAL COMPETITIVENESS OF EU 

MANUFACTURING  

Sectoral aid does not show any significant effects on extra-EU exports or value added per 

capita for export oriented firms. On the other hand, internationalisation measures are 

horizontal and have significant and positive effects on extra-EU exports.
1
 

Other effective horizontal aid measures seem to be regional aid and aid for training of the 

employees.  

An industrial policy providing funds to different parts of the innovation process have positive 

and significant effects on R&D intensities and patent application propensities for 

manufacturing firms in the EU-15 and EU-12 irrespective of firm size and technological 

intensity of the firm.  

The effects on output of the innovation process, of the amount of the innovative sales or of 

public funding differ according to the geographical location of the firm, its size and its 

technological intensity. Public funding has positive and significant effects, in particular for 

EU-15 firms. Further positive and significant effects are found for high-tech and medium-

high-tech and for SMEs.  

These results suggest that there is potential to improve the targeting of public support and to 

make it more effective. Especially in the EU-12, and irrespective of the actual objectives of 

the support programmes,  governments end up providing innovation support more often to 

larger firms than to their smaller competitors. Given that small firms in particular face 

considerable financial problems due partly to asymmetric information flows, they should be 

the primary target of public funds. 

                                                           
1  For the purposes of this report, internationalisation measures mean horizontal measures aimed at supporting internationalisation of 

commerce. (Export aid is generally prohibited under EU state aid rules). 
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The special targeting of grants is one way to improve the allocation of public funds to SMEs. 

Other initiatives could include information campaigns about credits, cost-deductions and 

subsidised loans for new entrepreneurs. As financial problems occur mainly in the 

commercialisation phase, fostering venture capital investment would be another starting point. 

RESEARCH COMMERCIALISATION 

The EU is usually perceived as less effective at bringing research to the market when 

compared to its main competitors such as the US, Japan, and South Korea. The relative 

underperformance in research commercialisation in the EU has been attributed to a number of 

factors including the absence of an entrepreneurial culture and a less developed venture 

capital sector. The discussion about the main factors explaining the European innovation gap 

is related to the so-called European innovation paradox which suggests that Europe does not 

lag behind the US in terms of scientific excellence, but lacks the entrepreneurial capacity of 

the US to effectively commercialise inventions and step thereby on an innovation-driven 

growth path.  

Analysis on the specific innovation-related factors and types of public funding on 

commercialization performance focused on the commercialisation of R&D efforts at firm 

level. In particular, the actual R&D performed internally and/or acquired from external 

sources, the research collaboration activities with different players such as customers, 

suppliers, public research institutions and other firms, and the firm’s use of particular types of 

public funding for innovation were examined, using the Community Innovation Survey (CIS) 

micro-data. Focusing on the commercialisation of R&D efforts, innovation output was 

analysed in terms of innovative sales of companies. 

The results of the analysis suggest that the impact of the R&D efforts on commercialization is 

positive for both manufacturing and non-manufacturing firms. It is observed that the firms 

which, in addition to their own R&D, also acquire R&D services externally tend to have 

higher share of turnover from innovative products. This external acquisition of R&D results 

can take place as a pure purchase of services, but also can be acquired in the framework of the 

inter-firm R&D cooperation. 

Concerning the different forms of R&D cooperation activities the results are mixed across 

different groups and classes of firms. It can be seen that vertical cooperation (i.e. R&D 

cooperation with suppliers and/or customers) is positively associated with higher 

commercialization performance in firms coming from different size classes and different 

technology intensity groups. 

The effects of public funding on the commercialization performance of firms appear to be 

positive in most classes and groups of firms considered. The relationship between the use of 

local public R&D support and the commercialisation performance shows positive across all 

different technology intensity domains. Public R&D support at the national level is positively 

related to the share of innovative turnover. Firms appear generally to have higher 

commercialisation performance when making use of EU-level public R&D support, with a 

consistently strong and positive effect of public funding being found especially for firms in 

medium-high and high-tech industries.  

Bringing the most important findings together suggests a number of conclusions regarding the 

general patterns of innovation and commercialisation performance of European firms. When 

observing the behaviour of individual firms, the link between the R&D effort and the 

commercialisation performance is rather pronounced and a positive relationship is observed in 

number of cases, not only the R&D itself, but also its origin and the patterns of R&D 

cooperation among firms play a role.  
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In particular, the results suggest that local R&D support does positively affect firm 

commercialisation performance in all technology intensity and size classes. The effects of 

national and EU funding are positive and significant for all firms and manufacturing firms 

only, but mixed results are found for smaller subsamples. Overall, public funding has 

consistently positive effects on innovative sales for medium-high and high-tech sectors firms, 

while this statement is true to a lesser extent for firms in lower tech industries. 

PRODUCTS AND TRADE BASED ON KEY ENABLING TECHNOLOGIES 

Every two to three decades, an innovative concept or material comes along with the potential 

to bring about fundamental change throughout the economy. Silicon arrived in the 1940s, 

paving the way for the ICT revolution. In the 1970s, gallium arsenide made lasers ubiquitous 

in DVDs, CDs and modern telecommunications. The late 1980s witnessed the interconnection 

of several existing computer networks to create the internet. In the 1990s there was gallium 

nitrite, which revolutionised photonics and in particular solid state lighting. Right now the 

world is exploring the potential benefits of graphene, isolated as recently as 2004 and 

subsequently acknowledged by the 2010 Nobel Prize in physics, as well as by the European 

Commission which recently launched a ten-year flagship programme with a budget of EUR 1 

billion to develop graphene technology. Decades from now, with the benefit of hindsight, 

people may look back at graphene as another game-changing discovery. 

The stakes and potential gains are high. In 2011, the European Commission’s first High-Level 

Group on Key Enabling Technologies (KETs) presented its final report which estimated the 

market for key enabling technologies to be worth USD 1,282 billion by 2015 (photonics 

480 bn; micro and nanoelectronics 300 bn; advanced manufacturing systems 200 bn; advanced 

materials 150 bn; industrial biotechnology 125 bn; nanotechnology 27 bn). As 2015 

approaches, it is of course crucially important to ensure that EU manufacturing is ideally 

placed to benefit as much as possible from this potentially huge and growing market. To that 

end, it is not enough for the EU to produce state-of-the art research results in key enabling 

technologies, there must also be mechanisms in place to bring those results to market in the 

form of commercial products, and there must be demand for the products. This was one of the 

key conclusions of the first High-Level Group’s report. This report develops that theme by 

assessing the position of the EU in the production of and international trade in certain 

products based on key enabling technologies, including changes in EU competitiveness over 

time. Chapter 5 goes on to examine the specialisation of Member States in the production of, 

and trade in, products based on key enabling technologies. 

EUROPE IS A MAJOR PRODUCER OF NEW KNOWLEDGE IN KEY ENABLING 

TECHNOLOGIES … 

In terms of knowledge production, Europe appears to be doing well. Measured by its share of 

the global number of patent applications in each of the six key enabling technologies, Europe 

is maintaining a similar share as North America (US, Canada, Mexico) in most key enabling 

technologies, while East Asian patent applicants tend to be more productive than their 

European and North American counterparts. Unlike North American applicants though, 

European patent applicants have lost little or no ground in recent years: Europe’s shares of 

global patent applications are similar to those reported in the 2010 edition of this report (EC 

2010), whereas North American applications have fallen back. It is also important to 

underscore that in absolute terms, European patent applications are increasing from year to 

year in most key enabling technologies. 
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… BUT IS NOT ALWAYS IN A POSITION TO BENEFIT IN THE FORM OF 

PRODUCTS 

But knowledge production is not synonymous with job creation and growth. In order to turn 

patents into marketable products based on key enabling technologies, manufacturers need to 

be well positioned in terms of the technology content of their products and in relation to the 

competition they face on the global market.  Unit value analysis indicates that EU products 

based on industrial biotechnology and advanced materials have a higher technology content 

than North American or East Asian products in the same fields, while in advanced 

manufacturing technologies for other KETs the technology content is similar to North 

American but higher than East Asian products. In nanotechnology and micro- and 

nanoelectronics on the other hand, EU products have a relatively low and generally 

decreasing technology content. 

The technology content should be seen against the backdrop of the competitive situation in 

which EU manufacturers have to sell their products. The analysis presented in Chapter 6 

suggests that in all key enabling technologies except advanced manufacturing, EU 

manufacturers are predominantly up against price competition, and in three technologies – 

industrial biotechnology, nanotechnology and advanced materials – they are able to compete 

on price. This finding is new and runs counter to the generally held view that production costs 

are too high in the EU to enable manufacturers to compete on price. In photonics and micro-

and nanoelectronics, where price competition prevails as well, EU manufacturers tend to have 

little or no price advantage and therefore struggle to compete with North American and East 

Asian manufacturers. This does not mean that EU manufacturers in those fields should exit 

the market or that policies to strengthen competitiveness should not be pursued. It simply 

reflects the fact that historically EU manufacturers have not had a price advantage on a market 

where price competition prevails. 

The only key enabling technology in which quality competition dominates is advanced 

manufacturing technologies for other key enabling technologies, where EU manufacturers are 

able to compete with North American and East Asian rivals thanks to the superior quality of 

their products. The impact of the high technology content of EU products manifests itself in a 

possibility to compete with high-quality products even if they are more expensive than 

competing products made in North America or East Asia. 

MOVING TO THE HIGHER END OF THE VALUE CHAIN 

Having to compete mainly on price (in five of the six key enabling technologies) may not be 

an attractive growth model for EU manufacturers in the long run. Given its considerable 

knowledge production and the high technology content of EU products, a gradual shift away 

from the current portfolio of predominantly mature products – where firms compete more on 

price than quality – to more innovative and complex products could be an avenue to pursue. A 

step in that direction could be to focus on more integrated products than today, possibly 

combining more than one key enabling technology. Another idea could be to reinforce the 

cross-fertilisation of new technology developments between key enabling technologies. 
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